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1.0

Perspective

1.1

INTRODUCTION

The Osborne 1 computer is a completely integrated computer unit. Designed
to be portable, the entire computer weighs 24 pounds including a weather-
resistant case and handle which facilitate moving it from one location to
another.

The primary hardware components of the Osborne 1 are:

1. Dual 5 1/4-inch disk drives

2. Built-in 5” black and white monitor

3. Single-board computer

4. Z80A central processor

5. 64K bytes

6. 4K bytes ROM

7. Floppy disk interface

8. IEEE-488 interface

9. RS-232C interface
10. Modem (communications) interface option
11. 32 x 128 character memory-mapped video
12. Battery-pack option
13. 69-key detachable keyboard/numeric keypad
14. Lightweight, switching power supply

The design philosophy used in creating the Osborne 1 was twofold: 1) get all
of the user controls and interface options up front where the user can see and
manipulate them; and 2) make sure all of the components are integrated in
such a way so that the case becomes a protective shell when the unit is closed
up for traveling.

Upon receiving an Osborne 1, the user merely lays the unit on a flat surface,
plugs it in, unlocks two latches to pull the keyboard unit from the rest of the
computer, then begins using the computer. In normal operation, the main
computer housing is propped onto the back lip of the keyboard, so the video
display is tilted at a comfortable working angle.
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1.2

1.3

POWER ON

When the Osborne 1 is powered ON, a sign-on message is displayed on the
video monitor prompting the user to insert a diskette and press the RETURN
key. This same message is displayed immediately following the depression of
the RESET button located on the front panel of the Osborne 1.

The current revision of the monitor ROM is identified within the box under
“OSBORNE 1” in the sign on message. There have been a number of hard-
ware and software modifications during the ongoing refinement of the com-
puter. Improvements have been made and features have been added in four
distinct catagories; the main logic board, the disk interface board, the monitor
ROM, and BIOS. Also, the latest Osborne 1 has a blue injection-molded case
with a covered vent and fixed lid that covers the power well.

VARIATIONS IN DESIGN

Since there are some subtle differences between the various releases of the
Osborne 1, this manual attempts to point out discrepancies between these
versions whenever possible. For instance, as of this writing, there are current-
ly six revisions of the main assembly logic board (A-F) which is further
complicated by eight revisions of the board with components (A-H). There
have also been numerous revisions of the disk interface board, four revisions
of the monitor ROM (A, 1.2, 1.3, 1.4), and five revisions of BIOS (A,1.2,1.21,
1.3, 1.4). Version A software (ROM and BIOS) were upgraded to 1.2 free of
charge by Osborne Computer Corp in November of 81.

The ROM monitor, which takes control of the machine at power on and reset
(and displays the “Insert Disk” message described earlier), contains the disk-
ette boot loader and extensions to the CP/M BIOS routines. There are no
machine-level byte entry, examination, or modification routines in the ROM
monitor. Such routines are unnecessary, given the utility software supplied
with the Osborne 1.

Single density versions of the Osborne 1 prior to the 1.3 ROM and BIOS
include a set of built-in diagnostics which are accessible by pressing D when
the sign-on message is displayed.

Further discussion of the main hardware and software will be found in the
following detailed descriptions of each module.
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2.0

Logic Board And CPU

2.1

2.2

[

OSBORNE 1 MAIN LOGIC BOARD

The main logic board—as already described—contains all of the electronics
necessary to provide a 64K, Z80A-based computer, including the additional
interfaces required to run the disk drives, video display, and external commu-
nications ports.

BOARD REVISIONS

Six revisions of the bare main logic board have been made:

Revision A — prototype, not released

Revision B — first release, requires wiring changes

Revision C  — incorporates all wiring changes, requires additional
changes to correct layout problems

Revision D — requires no wiring changes

Revision E ~ — complete relayout of board

Revision ' — revision E board with clock modification added

Boards at levels B through Fare in the field. Current production (15 June 1982)
is at the Revision F level.

Boards loaded with parts are -given a separate revision level:

Revision A — prototype, not released

Revision B — memory

Revision C  — first revision shipped, Revision B bare board

Revision D — incorporates rework required by Revision C bare board

Revision E — same as Revision D loaded board, but assembled with-
out rework

Revision F — first incorporation of Revision E bare board, not
released

Revision G — primary production board through 3 November 1981,

incorporates Revision E bare board
Revision H-N — released

NOTE

As of 9/82 a multilayer main logic PC Board which conforms to F.C.C.
regulations is in production.
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2.3

2.4

Beginning in January 1982, an international version of the Osborne 1 was in
production. The difference in this international version is the character gen-
erator ROM and the primary power supply which is configured to accomo-
date the international voltages being used.

Also, future Osborne 1’s which have been upgraded to double density, feature
a 1.4 ROM. The double density option includes a small add-on component

board mounted above the main logic board. This option will be described
more thoroughly, later in this manual.

BOARD LAYOUT

The layout for the current revision and future multilayer main logic board are
both shown in Figure 2.3:

CENTRAL PROCESSOR

The central processor used is the NEC C780C, which is equivalent to the Zilog
Z80A.

The CPU uses a clock of 4-megahertz, generated from a 15.9744-megahertz
crystal run through a 74LS161 binary counter.
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3.0

Osborne 1 Memory
Scheme

3.1

3.2

MEMORY BANKS

Four rows of eight 4116 dynamic RAM chips provide the Osborne 1 with 64K
of main memory. The memory on the Osborne 1 main logic board is mapped
into three logical banks. The first bank of memory is 64K by 8 bits of dynamic
RAM (4116 chips). The second bank of memory consists of 4K of ROM
(currently a 2732 chip; formerly two 2716 chips), 16K of RAM, and memory-
mapped I/O . A “mimicking” of the first bank’s dynamic RAM provides the
top 48K. The third bank of memory is 16K by 1 bit worth of dynamic RAM
memory used for storing the dim character video attribute. Figure 3.1 below
shows the Osborne 1 memory map:

The addresses shown on this memory map pertain to the 1.4 ROM and BIOS.
Software released prior to 1.4 has different addresses for BIOS, BDOS, and
CCP. Consult the Software section for more information.

CP/M MEMORY ALLOCATION

0000 - 0002
0003
0004

Jump to BIOS warm start entry
IOBYTE
Drive number/current user

0005 - 0007
0008 - 0037
0038 - 003A
003B - 003F
0040 - 004F
0050 - 005B
005C - 007C
007D - 007F
0080 - OOFF
0100 - CEFF
CB00 - EOFF
E100 - EFFF
F000 - FFFF

Jump to BDOS entry
Reserved for interrupts

RST7 (used by DDT)
Reserved for interrupts
Scratch area used by BIOS
Not used

File control block

Random record position
Default DMA buffer area
Transient program area
CCP/BDOS (CP/M)

BIOS and Osborne buffer area
Memory mapped video display

Note: 1.2 and 1.3 software have CCP/BDOS located from CF00 to E4FF and
BIOS from E500 to EFFE.
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FFFF

Fooo

EA80

E100

CBO00

4000

3000

2000

1000

0000

Normal mode

Shadow mode

Video with dim bit

bank 1 bank 2 bank 3
video video video
display display attributes
128 x 32 128 x 32 4k x 1
BMRAM BMRAM
BIOS BIOS
BDOS/CCP BDOS/CCP
RAM RAM not used
used for used as
programs buffer
not used
I/0 ports
not used
ROM
bank 1 bank 2 bank 3

Figure 3.1 Osborne 1 Memory Map




3.3

3.4

3.5

CHAPTER THREE OSBORNE 1 MEMORY SCHEME

MAIN MEMORY

Bank 1 of memory is used mainly for programming. CP/M, for instance, loads
itself into the uppermost free area—just below the video display memory—
with the Basic Input Output System (BIOS), the Basic Disk Operating System
(BDOS) and the Console Command Processor (CCP). As with all CP/M
systems, the memory area from 0000 hex to 0100—commonly referred to as
“page 1” of memory—is reserved for use by CP/M. Overall, about 51K bytes
of usable memory are available to the programmer.

As you can see from Figure 3.1, the primary bank of memory is divided into
60K of user memory and 4K of video display memory. The video display
memory layout is discussed in an upcoming section.

MEMORY-MAPPED I/O

The second bank of memory consists of the monitor ROM and memory-
mapped I/0O. Specifically, the serial/modem port, IEEE-488 port, disk inter-
face, and keyboard are all addressed through the memory-mapped I/O
section. The memory-mapped 1/O is detailed in Figure 3.4 and 3.4.1.

Use of each of the I/O memory locations will be discussed in conjunction
with the specific peripheral being addressed.

MEMORY ACCESS TIME

The memory access time is 250 nanoseconds for programmable memory and
350 nanoseconds for the read-only memory. Programs in read-only memory
execute without delay, while programmable memory has delay times added
as follows:

First M1 cycle — 188 nanoseconds
Subsequent consecutive M1 cycles — 0 nanoseconds
Non-M1 cycles — 375 nanoseconds
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2C04
2C03

2C00
2BFF

2A02
2A01
2A00
29FF

2904
2903

2900
28FF

2281
2280
2201
2200
2104
2103
2100

20FF

2000

Figure 3.4 1/0 memory map

BANK 2
Memory-Mapped /0

VIDEO PIA

SERIAL

488 PIA

KEYBOARD

DISK




CHAPTER THREE

OSBORNE 1 I/0 Port Assignment (Shadow Mode)

Address Read Write

2100 Status Register Control Register
= 2101 Track Register Track Register
[a) 2102 | Sector Register Sector Register

2103 Data Register Data Register

2201 Row 0

2202 Row 1
o 2204 Row 2
8| 2208 |Rows3s.
2] 2210 |Row4
X 2220 Row 5

2240 Row 6

2280 Row 7
< 2900 Port A Direction/Data Port A Direction/Data
a 2901 Port A Control Register
3 2902 Port B Direction/Data Port B Direction/Data
N 2903 Port B Control Register
g 2A00 | Status Register Control Register
3 2A01 Receive Buffer Transmit Buffer
< 2C00 Port A Direction/Data Port A Direction/Data
% 2C01 Port A Control Register
3 2C02 Port B Direction/Data Port B Direction/Data
> 2C03 Port B Control

Figure 3.4.1 170 Port Assignments In Bank 2

OSBORNE 1 MEMORY SCHEME

11
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4.0

Osborne 1 Interface
Design

4.1

4.1.1

IEEE-488 INTERFACE

The IEEE-488 interface is created using a 6821 PIA. The IEEE-488 implementa-
tion, as described in the Osborne 1 User Guide’s Appendix, is a subset of the
complete IEEE specification. Specifically, no provision has been made for
controlling multiple devices on the interface.

IEEE-488 Signal Direction

The Osborne 1 IEEE-488 signal directions are provided here:

Osborne 1 IEEE Device
REN >
IFC
ATN <
SRQ |
NRFD
DAV
EOI
NDAC
a0 oo
DATAO |< >
DATA1 |< >
DATA2 |< >
DATA3 |< >
DATA4 |< >
DATAS |< >
DATAG |< >
DATA7 |< >

Figure 4.1.1 IEEE-488 Signal Direction

13
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4.1.2

14

IEEE-488 Pinouts

Any IEEE 488-compatible device can connect to the Osborne 1 through the
IEEE connector. Because this port is used for more than just IEEE 488 signals,
we’ve declined to use a standard IEEE connector. The following table shows
the pin assignments for both the IEEE standard connector and the Osborne 1

edge connector:

IEEE OSBORNE SIGNAL NAME
1 1 Data bit 1 (DIO1)
2 3 Data bit 2 (DIO2)
3 5 Data bit 3 (DIO3)
4 7 Data bit 4 (DIOA4)
5 9 End or Identify (EOI)
6 11 Data valid (DAV)
7 13 Not ready for data (NRFD)
8 15 No data accepted (NDAQ)
9 17 Interface clear (IEC)
10 19 Service request (SRQ)
11 21 Attention (ATN)
12 23 Cable shield + GND (SHIELD)
13 2 Data bit 5 (DIOS5)
14 4 Data bit 6 (DIO6)
15 6 Data bit 7 (DIO7?)
16 8 Data bit 8 (DIOS)
17 10 Remote enable (REN)
18 12 Signal ground (DAV)
19 14 Signal ground (NRFD)
20 16 Signal ground (NDAC)
21 18 Signal ground (IFC)
22 20 Signal ground (SRQ)
23 22 Signal ground (ATN)
24 24 Signal ground (Logic)

The pinouts for the signals described above are as follows:

26232119171513119 75 3 1

252422201816141210 8 6 4 2
26-pin edge connector, looking at front of Osborne 1. Pins 25 and 26 are not
used, but provided for compatability.

Figure 4.1.2 |IEEE-488 Pinouts



4.1.3

4.1.4

CHAPTER FOUR OSBORNE 1 INTERFACE DESIGN

TIEEE-488 Jump Vectors

To provide easier access to the routines necessary to use the IEEE-488 inter-
face, the CP/M BIOS jump table has been extended to provide a series of extra
jumps specifically for the IEEE-488 programmer. The IEEE-488 routines are
offset from the starting address of BIOS as follows:

BIOS + 3FH Control out

BIOS + 42H Status in

BIOS + 45H Go to standby

BIOS + 48H Take control

BIOS + 4BH Output interface message
BIOS + 4EH Output device message
BIOS + 51H Input device message
BIOS + 54H Input parallel poll message

IEEE-488 Communication Protocol

IEEE-488 commands use no RAM other than the stack. Each command rou-
tine in BIOS determines status of the port by reading the status of the 6821
PIA chip. The PIA transmits signals in both directions, so to reduce the
overhead in determining the current direction the PIA is attempting to
communicate, it is always left in one of two modes:

the source handshake mode
or
the acceptor handshake mode

(The PIA specification sheet will be help-
ful in determining these modes.)

Several of the IEEE commands require that the PIA be in the source hand-
shake mode when called. The PIA is normally in the source handshake mode
following the completion of any IEEE- bus information transfer, so this is not
a major restriction. For instance, both the Status In and the Parallel Poll
commands require that the PIA be in the source mode, which means that you
can perform the detection-of-device request using either serial poll or parallel
poll only when the interface is idle.

To send data to a device on the IEEE bus, the controller makes the device a
LISTENER, assumes the role of TALKER, and sends the data. To receive data
from an external device, the controller must first make the device a TALKER
and then assume the role of LISTENER. After this, the controller goes on
“standby’” and allows the two devices to communicate at their own rate.

The controller can regain control asynchronously by setting the ATN signal

to true. But if a device-dependent message is true at the same time when ATN
becomes true, other devices on the IEEE bus can misinterpret the interrupted
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16

4.1.5

byte as an interface message and produce chaos. Avoid the problem by taking
control synchronously. If high-speed transfer of data between devices is not
required and the computer can be tied up during the transfer, it is better to
make the controller listen to the transfer while discarding the data. This
procedure allows the controller to count transfers, look for EOI signals, or
“time out” the TALKER before regaining control.

The IEEE commands are detailed in the User’s Guide’s Appendix, with sam-
ple programs included to help decipher how we’ve put the BIOS jumps into
effect for the IEEE bus. A listing of the 6821 registers and instruction set is
provided as Appendix B of this manual for those who wish to make direct use
of the PIA for controlling the IEEE-488 port.

IEEE-488 As A Parallel Port

The IEEE-488 can also be used as a standard parallel port, and software has
been added to the BIOS section of CP/M so that users of a Centronics-
compatible printer may use their printer as the list device under CP/M. By
setting the CP/M IOBYTE equal to BAT:, UR1:, UP1:, or LPT:, the IEEE-488
port is reconfigured by BIOS to be a simple 8-bit parallel input/output port
with the following pinouts:

Osborne Centronics-
IEEE Edge Compatible
Connector Connector

pin 1 data 0 2

2 data 4 6
3 data 1 3
4 data 5 7
5 data 2 4
6 data 6 8
7 data 3 5
8 data 7 9
11 out strobe 1
12 ground 19
15 busy 11
16 ground 29
19 select 13

Figure 4.1.5 IEEE-488 Parallel Interface



4.2

CHAPTER FOUR OSBORNE 1 INTERFACE DESIGN

To use a parallel printer connected to the IEEE interface, you must employ the
SETUP program to configure the appropriate protocol for the printer. You
need do this only once for each diskette. Alternatively, if you have two
printers hooked up, or wish to change the printer being used from within a
program, you can reset the IOBYTE as described later.

SERIAL RS232 INTERFACE

The serial port is configured as a R5-232C-compatible port, though certain of
the RS-232C signals are held at +5 volts since they are not needed to control
the Osborne 1. A 6850 ACIA chip controls the serial port.

The RS232 status port address is located at 2A00H and the data port at 2A01H
in the shadow mode. RS$232 status bit assignments are detailed in the follow-
ing diagram:

7 6 5 4 3 2 1 0 -<«—BitNo.
r I R J R I T I R |<—Status register
Ar A A A 4 |

| L
RDRF, Receive Data register is full

TDRE, Transmit Data register is empty

—DCD, Data Carrier Detect signal status

CTS, Clear To Send signal status

FE, Framing Error

OVRN, Receive overrun error

PE, Parity Error

IRQ, Interrupt request
NOTE: See pages 9-59 and 9-60 in Volume 2 of An Introduction To Micro
computers by Adam Osborne/McGraw-Hill or the 6850 Data sheet for a

complete description.

Figure 4.2 RS-232 Status Bit Assignments
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4.2.1 RS232 Signal Direction

The serial port is configured as a DTE device. The following signals apply:

Osborne 1 RS-232 device

GND ND

TXDATA < TXDATA

RXDATA >| RXDATA
RTS > RTS
CTS |+5 volts< CTS
DSR |+5 volts >| DSR

CARR DET |+5 volts< CARR DET

DTR K DTR

Figure 4.2.1 RS-232 Signal Direction

4,2.2 RS232 Pinouts

Below are the pin assignments for the RS-232 serial interface:

DB-25S RS-232 Pin Definition

1 AA Frame ground (optional)
2 BA Transmitted data (low=1)
3 BB Received data (low=1)
4 CA Request to send (high or no connection enables)
5 CB Clear to send (always high on OCC 1)
6 CC Data set ready (always high on OCC 1)
7 AB Signal ground
8 CF Received line signal detected (always high)
20 CD Data terminal ready (high or no connection enables)

13 12 11 10 9 8 7 6 5 4

3 2 1
©O 0O 0O 0O 0O0O0O OO O 0O OO0
O 0 OO OO OO0 OO0 OO

% 24 28 22 21 20 19 18 17 16 15 14

9,10,11,12,13,14,15,16,17,18,19,21,22,23,24,25 no connections

Figure 4.2.2 RS-232 Serial Pinouts
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4.3.1

4.3.2

CHAPTER FOUR OSBORNE 1 INTERFACE DESIGN

MODEM

A close look at the circuitry in the Osborne 1 schematics will show that the
modem and RS-232 interfaces are basically one and the same. In addition to
the serial port, TTL-level signals may be directly input into the 6850 ACIA"
using the modem port connection. To read to and from the modem or serial
port use the CP/M IOBYTE function.

Modem Signal Direction

The following signals apply to the Modem Port:

Osborne 1 Modem Device
GND GND
TXDATA >] TXDATA
RXDATA |< RXDATA
MSB |< MSB
CTS |< CTS
MCB >| MCB
+12 >| POWER IN
Rl < CD

Figure 4.3.1 Modem Signal Direction

Modem Pin Connections

The pin connections on the modem port are as follows (all use the standard
numbering of the DE-9P connector).

DE-9P Osborne Modem Definition:

1 GND - Signal ground

2 TXD - Transmitted data — TTL logic, 1=high

3 — Not used

4 MSB - Modem status bit— open collector, 50ua sink =inactive
5 CTS - Clear to send

6 RXD — Receive data — bipolar input, -0.5v-10v=1

7 +12v  — Connected to power supply through 22 ohms

8 MCB — Modem control bit — TTL, low suppresses output

9 RI — Ring indicator — TTL, high-to-low sets flag

19
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1. 2 3 4 5
0O 0 0 o o
© o o o
6 7 8 9

Figure 4.3.2 Modem Pinouts

NOTE: all signals are TTL-level and thus this interface is extremely vulner-
able to damage through misuse.

Early versions of the main PC board have a reversal of the modem signals
described in this document; the original design called for a female modem
socket. Consult the User’s Guide which accompanied your Osborne 1 for the
applicable modem pinouts. A special cable is required with the Osborne
Modem to compensate for the configuration of these earlier connectors.

If you have a modem that uses an RS-232C connector, you may have to use an
external adapter box to properly institute all the modem functions. Connect-
ing a modem without using an external adaptor may damage your Osborne 1,
as pins 4 and 5 are open collectors and are sensitive to signal-edge transitions.
If pin 4 is not connected to the modem, make sure that nothing is connected to
pin 4 at the Osborne end; otherwise, adjacent signals may be received inad-
vertently.

Modem Status

You can determine the output status of the modem port by using the BIOS call
LISTST located at 0E12D hex. A value of OFF hex indicates that the list device is
ready; 00 indicates busy.

To find the input status of the modem port, you must first switch to bank 2 of
memory and then look at memory location 2A00 hex. To change the status of
the modem or serial device directly, you use the same memory location and
write a special “control” byte as dictated in the 6850 specification sheet.
Memory location 2A01 hex in bank 2 is the data buffer: you read information
from external devices by moving the byte to one of the CPU internal registers,
you send information to the external device by moving data from the CPU
register to the memory location.



4.4

CHAPTER FOUR OSBORNE 1 INTERFACE DESIGN

BAUD RATE

Baud rates for the serial and modem ports is software-selectable between 300
or 1200 (use the SETUP program to change the baud rate from 1200 that BIOS
assumes to 300). If necessary, the baud rate may be increased (on Revision
level E boards and latter) from the 300/1200 baud normally used on the
Osborne 1 to 600/2400 baud. To Switch baud rates remove the two-pin jumper
from the position “J1” (See Fig. 2.3) on the logic board. Earlier versions
require soldering and cutting of traces.

An even faster Baud rate of 1200/2400 or 2400/9600 can be attained with the
addition of a few routing wires. The Osborne 1 cannot handle terminal
functions above 2400 baud due to the limitation of system calls. However,
communication to an external terminal, printer or another computer can be
maintained at these higher rates of transmittion.

Note: We are making the procedure for increasing Baud rate available because
we are convinced that certain parties are using it successfuly. Osborne Com-
puter Corporation does not officially support these higher Baud rates because
the 6850 support driver is potentially unreliable at high speeds. Also, be
forwarned that any tampering within the computer will void your waranty.

Here is the procedure for increasing the Baud rate to either 1200/2400 or
2400/9600. Refer to the Figure 2.3 of the main logic board and the illustration
below the instructions for more details:

1. Remove LS161/163 from C3 and repace it with a 16 pin socket.

2. Bend up pins 2, 3, 7, and 10.

3. Route a wire between pins 3 and 4, another between pins 4 and 7, and
another wire between pins 7 and 10.

4. Place the modified pack in the socket. The modification so far will
provide 1200/4800 Baud capability.

5. For 2400/9600 Baud you must connect an extra wire from pin 2 to the
middle contact of J2 as illustrated in Figure 4.4.

For those who wish to control the 6850 ACIA directly, Appendix C contains a
listing of the registers and instructions the 6850 chip utilizes.
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J2
o
- 'LS74 1793
B6 Vs B7
2 D)
J3

\
E 1 LS161/ 16 AN

~

L5163 \
FOR 9600/2400 BAUD 2 @ 15 2 \, FOR 4800/1200 BAUD

c3 y

Ve

___/
3 14 e

EpEpEgEEEEN

1101

J1
7 10 D
4 _ DON'T CARE

]

300/1200 NO MOD - J1 IN

600/2400 NO MOD - J1 OUT
1200/4800 MOD W/O PIN 2 (J1 = X)
2400/9600 MOW W/PIN 2 (J1 = X)

—

SPEED SELECTED W/IN 6850

Figure 4.4 Baud Rate Hardware Modification

22



Video
Attributes



5.1
5.2
5.3
5.4
5.5
5.6

5.7
5.8

VIDEO DISPLAY 23

VIDEO MEMORY 23
CHARACTER GENERATION 24
DISPLAY LOGIC 25

BLOCK GRAPHICS 25

VIDEO SIGNALS AND PINOUTS 27
5.6.1 Video In-Line Connector 27

VIDEO CONNECTIONS AND CIRCUITRY
VIDEO TIMING 30

28



5.0

Video Attributes

5.1

5.2

VIDEO DISPLAY

The video display probably has the trickiest design of any of the modules on
the main logic board. A 6821 PIA chip is used to control portions of the video
display circuitry, while the video display circuitry itself is used to refresh the
main memory dynamic RAM. A 2716 ROM is used as a character generator,
and an extra 4116 chip is used to store the dim video attribute.

VIDEO MEMORY

Memory from 0F000 hex to OFFFF hex is used for the video memory map. That
memory is considered to be 32 rows of 128 characters, even though only 24
rows of 52 characters are actually displayed on the monitor screen at a time.
The character matrixis7 X 9in an 8 X 10 box. The following bits are used to
encode the character to be displayed:

8 7 6 5 4 3 2 1 0  bit number

* ASCII character

underline attribute

dim attribute

23
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5.3 CHARACTER GENERATION

All characters are defined using a dot matrix that is 8 columns wide by 10
rows high. Within the character generator ROM, 128 characters are defined.
The top row of each character is defined in the first 128 bytes of the character
generator ROM. The second row is subsequently defined in the second 128
bytes, and so on. This is illustrated as follows:

Character represented
by this ASCIl code

ASCII 00
ASCII 01
SCll 02

ASCII 40
ASCII 41
ASCII 42
ASCII 7D
ASCII 7E
ASCII 7F

Row 1: 0000-007F
Row 2: 0080-00FF
Row 3: 0100-017F
Row 4: 0180-01FF
Row 5: 0200-027F
Row 6: 0280-02FF
Row 7: 0300-037F
Row 8: 0380-03FF
Row 9: 0400-047F
Row 10: 0480-04FF

\"\N

Row memory
addresses

Byte
Address
0041

00CH1
0041
01C1
0241
0241
0341
03CH1
0441
04C1

~

olojojolo o jo jo (o o

ASCIl 4/16 = “A”

“A’” is encoded in
eight bytes as

follows: ———»<

O ja || |j= | jOo o |o
O |2 ||t | | | |2 O |O
Qoo |~ |2 |O|Q = |= |O
Ol jala|aja lalalo lo
Oja | |a|aja |a|jo o |o
O O |00 O |O |0 |Oo |o |o

QIO O |- |= OO |- |u |O

/

Figure 5.3 Character Generator Encoding
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5.5
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DISPLAY LOGIC

In order to create displays, ASCII codes are written into screen RAM. Display
logic fetches the code in each screen RAM location and displays the character
from the character generator ROM corresponding to the screen RAM ASCII
code. This may be illustrated as follows:

CHARACTER GENERATOR ROM

- - — — — 1
; |
1
1 |
———— - > i
THREE CHARACTERS'IN
| |
| ? | SSA:ARACTER GENE|RATOR
—— e _.’ _____ - —
| | | | | |
| | | | ! |
| | | | | |
| SCREEIN RAM _ I I DISF!’LAY |
l | r | | |
X1 X2 X3
THREE ASCli CODE ADDRESSES THREE DISPLAYED CHARACTERS

PROVIDED BY THE CHARACTER
GENERATOR ROM

Figure 5.4 Display Logic Diagram

BLOCK GRAPHICS

The first 32 character values (00 hex through 1F hex) are not displayable
ASCII characters and are thus used for block graphics characters on the
Osborne 1. The following graphic characters are available:
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Hexa

ASCIl

Binary

Decimal

®s

< ¢ ¢ <€ < ¢ < < <

R N AN

Or-roOoOTr~ O™ O™ OoOTr o
OO ™~ "™ OO T™Y¥ T "Tr@ oo
OO0 T ™ T*rTr T OOoOOo
OO0 000000 ™™

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

< < ¢

<

< < ¢ <«

1
0 0 0 O

0
0
0
0
0

< < <

<

<

0 0 O

1

MOQ WL DY JdJ35SZ200adxw kD> X >N

< <

ESC

NOTE

Graphic characters must be accessed through an application program. ESC g
enters graphic mode. The hex equivalent of each graphic character accesses

and displays the graphic character.

Figure 5.5 Graphic Character Chart
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5.6.1

CHAPTER FIVE VIDEO ATTRIBUTES

VIDEO SIGNALS AND PINOUTS

The video signals are either directed to the built in monitor, or to an external
monitor depending on what’s plugged into the PC edge connector on the
front panel of the Osborne 1. Normally, a shunt plug connects here which
directs the video signals from the bottom of the PC board to the monitor
connections on the top edge of the PC board. The following PC board pinouts

apply:

19171513119 75 3 1

201816141210 8 6 4 2

pin 2 Ground

4  Brightness high
6  Brightness low  Brightness potentiometer
8  Brightness arm

10  Ground

12 Horizontal sync

14  +12 volts

16  Video out

18  Vertical sync

20 Ground

Figure 5.6 PC Edge Video Pinouts

Video In-line Connector

Normally, the shunt connects each of the above signals to the top side of the
PC board, meaning that pin 2 connects to pin 1, pin 4 to pin 3, etc. In addition,
asingle inline connector located inside the Osborne 1 on the main logic board
becomes active when the shunt is in place. This single in-line connector
provides the signals and power to the internal video display monitor. The
pinouts for this internal connector are as follows:

Ground

Brightness high

Brightness low  Brightness Potentiometer
Brightness arm

Ground

Horizontal sync

+12 volts 8 video out

Vertical sync

Ground

pin

CONISNU B WN =

ot

Figure 5.6.1 Video In-line Pinouts
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5.7 VIDEO CONNECTIONS AND

CIRCUITRY

Figure 5.7A shows the connections between the top and bottom of the PC
connector (P9) and the single In-line internal connector (P5):

TO VIDEO DRIVE
CIRCUITRY PC EDGE (P5)

q I BOTTOM

12

TOP

SINGLE
INLINE

11

17

20

19

TO 5" MONITOR

(P9) I D

BRIGHTNESS HIGH

BRIGHTNESS ARM

BRIGHTNESS LOW

HORIZ. SYNC.

VERT. SYNC.

+ 12V CRT

VIDEO OUT

GND

GND

GND

Figure 5.7A PC edge to Single Inline connections
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CHAPTER FIVE

VIDEO ATTRIBUTES

The following diagram illustrates the applicable circuitry connected to this

single inline connector:

+5V
220
D 0.C.
A'A'A'
47
+5V
oV
1000 ,F
+5V
+12vDC
1000
O.C.
I k Cw
1000 I
500
I ) o.C. CONTRAST
oV
Ccw

100K <
BRIGHTNESS $

6 HORIZONTAL

1 HORIZONTAL GROUND
9 VERTICAL

7 POWER

8 VIDEO

10 VIDEO GROUND

5 GND

2 BRIGHTNESS HIGH
4 BRIGHTNESS ARM
3 BRIGHTNESS LOW

Figure 5.7B Video Drive Circuitry
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5.8 VIDEO TIMING

The following illustrations show the horizontal (5.8A) and vertical (5.8B)
timing used in the video display interface:

et 64 uSEC L

- 32 uSEC —‘

HORIZ. | —— START RETRACE

R 12 uSEC d 52 uSEC

. [ WHITE
VIDEO. |]|| VIDEO | GREY
BLACK

—-’”k 0.125 «SEC MIN. DOT DURATION

Figure 5.8A Horizontal Timing Diagram

fe——-—— START AETRACE
260 SCAN LINES
i 16.640 «SEC — -

— ‘4 e 1.28 MSEC
| }4— 1.28 MSEC | ot ———— O MSEC

VIDEO. VIDEO

VERT.

240 SCAN LINES NON-INTERLACED
Figure 5.8B Verticle Timing Diagram

Warning: The video connectors contain TTL-level signals along with +12
Volts, and are quite vulnerable to damage by accidental misconnections. Be
careful when you attach anything to either video connector.

The internal monitor is a P4 phosphorous monitor with an image area of 3.55

inches horizontally and 2.63 inches vertically. Rated linearity is 10% for
adjacent characters, 15% overall.
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6.0

Power Specifications

6.1

6.2

POWER SUPPLY

The power supply for the Osborne 1 is an Astec switching power supply
providing the following voltages and amperages:

+5 volts 25 amps
+12 volts  2.05 amps

Earlier versions of the power supply may be wired for 115v or 230v operation.
To switch from one voltage to another, the wire with the bright orange tag
indicating the current voltage setting must be removed from the pin it is
currently connected to and attached to the adjoining pin. (See Figure 6.3)

SWITCHING VOLTAGE

Osborne 1 computers with the new blue case can operate at the 110V and
220V. Adapting the system for one of these voltages requires rotation of a fuse
card accessable through the rear power well. The circuit breaker button has
been replaced by this fuse and fuse card. Here is the procedure for switching
from one voltage to another:

1. Disconnect the AC power cord from the power panel.

2. Slide open the transparent fuse box door in the AC power panel. Flip
the fuse pull to remove the fuse.

3. The fuse card is located underneath the fuse mounting. The current
AC voltage setting of the system is visible as a number printed on the
card (100, 120, 220, or 240).

4. If you wish to change the indicated voltage setting, use needle-nose
pliers to pull the fuse card from the fuse box.

5. Turn the card and replace it in the fuse box so that the desired voltage
rating is the only number visible.

6. Replace the fuse and close the fuse box cover.

7. Reconnect the AC power cord to the power panel.
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6.3 POWER BOARD LAYOUT

Here is the layout of the power supply board with the 115v and 230v pins
identified:

CAP 115V

CAP 230V

TRANSFORMER
DC HARNESS

' DIODES
‘ A
CONNECTORS (2)

.
3 o@

N
= 4‘ ;
R SK2
INTERCHANGEABLE f‘ .’
PIN GONNECTORS

FUSE SK1

GROUND CONNECTOR
S5K4

Figure 6.3 Power Board Layout
Pins 1 and 2 on the SK1 connector provide neutral and live in that order. The
three connectors SK2, SK3, and SK4 are identical, and are laid out as follows

when looked at from above:

power supply

P1 —12 |- >
P2 ST R — >
P3 COM  |----- >
P4 +5 |-memn >

The power supply is fused. If this fuse burns out, replace it with another fuse

of the same type (T2A250V).
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7.0

Disk Drives

7.1

7.2

DRIVES USED

Two types of disk drives are used in the Osborne 1. The type supplied with
your computer depends on when your Osborne 1 was made. Both Siemens
and MPI disk drives are used, with the manufacturer-supplied electronics
replaced with a Osborne-designed electronics board.

DISK DRIVE INTERFACE BOARD

As stated earlier, there have been numerous revisions on the disk drive
interface board as described below:

Rev A — Original release

Rev B — Added jumper to U3 to stabilize erase current
Rev C — RN2 substituted with discrete resistors

Rev D — Added snubbing resistor and bypass capacitor
Rev E — Incorporation of all changes

Rev F — RNB8 jump increases current through index LED

Rev G-J] — Snubbing capacitor (R39), discrete resistor (C5) eliminated
Boards currently being shipped are designated Rev B which is
distiguished from the earlier Rev B by a new part number
1B10081. Changes between Rev G and the new Rev B disk
board are:

* Read filter was optimized for group delay response.

* Servo circuitry optimized and top-adjust speed control pot added.

* Stepper power-down option added.

* Tantallum capacitors and bypass capacitors were added to reduce board
noise.

The layout of the disk drive board is shown in Figure 7.2.
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7.3

CHAPTER SEVEN DISK DRIVES

DISK CONTROLLER AND PINOUTS

- The disk controller chip used on the main logic board is the Fujitsu 8877,

equivalent to the Western Digital 1793. The following pinouts apply to the
disk cable connector on the main logic board:

pin 1 GND
2 GND
3 GND
4 GND
5 GND
6 GND
7 GND
8 INDEX
9 GND )
10 DRIVE SELECT 1
11 +12 volts
12  DRIVE SELECT 2
13 +12 volts
14 NC
15 +12 volts
16 4mhz clock
17 +12 volts

18 DIR

19 GND

20 STEP

21 +5 volts

22  WRITE DATA
23 +5 volts

24  WRITE GATE
25 +5 volts

26 TRACK 00

27 GND

28  WRITE PROTECT
29 GND

30 READ DATA
31 GND

32 SIDE SELECT
33 GND

34 LATE

Figure 7.3 Main Board Disk Cable Connector Pinouts
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38

7.4

7.5

7.6

CP/M BIOS DISK ADDRESSING

You can address the disk interface directly, although we strongly discourage
this practice. If you must control the disk drives directly, do so through the
standard CP/M BIOS calls:

BIOS + 18 Move head to track 0 on selected drive
BIOS + 1B  Select disk-drive number

BIOS + 1E  Set track number

BIOS + 21  Set sector number

BIOS + 24  Set the DMA address

BIOS + 27 Read the selected sector

BIOS + 2A  Write the selected sector

BIOS + 30 Translate the sector

NOTE

These calls are addressed with an offset from the start of BIOS for the
particular revision of software being used.

If you're familiar with the way CP/M handles disk I/O, you also know that
“BDOS functions” are accessible through memory location 0005 hex.

DISK INTERFACE

The Osborne 1 does not allow transfers of data directly to memory in the first
16K of memory space because the ROM and I/O in the second bank reside
there. Instead, transfer information involving the first 16K of memory by first
buffering the information in high memory (above BIOS) and then moving it
into position. The opposite procedure occurs when you write information to
the diskette from the initial 16K of memory. Use of the Z80 block-memory-
move instruction makes this buffering transparent to users, and almost com-
pletely cancels any speed penalty involved.

DISK DRIVE SPECIFICATIONS

« maximum seek time 20 milliseconds track to track
« head load time 0 milliseconds rotation time 200 milliseconds
» utilizes standard FM recording
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CHAPTER SEVEN DISK DRIVES

DISK FORMAT

The first track used for data is track 4 which contains the directory. Each entry
consists of the standard CP/M format: one byte to indicate deletion, 11 bytes
for the file name, and 20 bytes representing the “groups” assigned to the file.

There are two unusual aspects of the Osborne 1’s use of the disk system. First,
even though information is stored on the diskette in 10 sectors, to CP/M there
are 20 sectors of 128 bytes each on the diskette. In other words, if you are using
the Osborne 1 ROM routines, as documented, you’ll be working with 10
physical sectors of 256 bytes, but if you're working with CP/M BIOS or BDOS
routines, you'll be dealing with 20 logical sectors of 128 bytes each.

The disk medium used is the single-sided, single-density, soft-sectored 5 1/4-

inch diskette. Data is stored on the diskette in 40 tracks of 10 256-byte sectors
each, resulting in 102K of data storage per diskette. The Osborne double
density option involves the addition of a small electronics board that inter-
faces between the main logic board and the disk drives. With the double
density option installed, the Osborne 1 stores data in a multitude of different
formats, including:

40 tracks 10 256-byte sectors (Osborne single density)
40 tracks 5 1024-byte sectors (Osborne double density)
40 tracks 8 512-byte sectors (IBM Personal Computer)
40 tracks 18 128-byte sectors (Xerox 820 Computer)

40 tracks 9 512-byte sectors (DEC 1820 double density)

CP/M File Control Block

Each file being accessed through CP/M must have a corresponding “File
Control Block” which provides the name and allocation information for all
subsequent file operations. The default FCB is located at BIOS + 05¢ hex and
consists of 36 bytes of information:
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40

5C  drive code (0=current, 1=A, 2=B)

5D
5E
5F
60
61
62
63
64

Filename

65
66 » File Type
67

68  Current extent number
69  Reserved
6A =0 on BDOS call to open, make, or search

6B  extent record count
6C
6D
6E

Disk record map

77
78
79

7A
7B » Random record number
7C

Figure 7.7.1 File Control Block

File Control Blocks are stored in the directory area of the disk and are brought
into main memory when a file operation begins. The FCB in memory is
updated as file operations occur and its attributes are recorded permanently
when the file operation is completed.
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8.0

Keyboard

8.1

8.2

THE KEYBOARD

The Osborne 1 keyboard contains no electronics--it consists of a column /row
matrix of keyswitches which are converted into data and addresses by a
81LS95 and two 74LS05 chips. The data and addresses are then converted into
ASCII key sequences by the monitor ROM, which uses a three-key rollover
routine and maintains a lookup table for the conversion process.

KEYBOARD PINOUTS

. The pinouts on the keyboard are as follows:

pin 1 ground
2 row 4
3 row 0
4 row3
5 row 6 used for address
6 row 2
7 row)
8 row 1
9 row 7
10 col 0
11 col 1l
12 col 2
13 col 3 used for data
14 col 4
15 col5
16 colé6
17 col 7

18 no connection
19 no connection
20 ground

Figure 8.2 Keyboard Pinouts
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8.3 KEYBOARD LAYOUT

The keys are laid out as follows (graphic characters are also shown):

Figure 8.3 Osborne 1 Key Layout

8.4 KEYSWITCH MATRIX

The matrix used to convert the keyswitches to ASCII is as follows:

P1

AO| 3 |Esc|TAB|CTRL SHIFT Ef; :
Al 81122334455667788
ps| 7 |(3<4l =" | % | P 1O %
A2l 6 QW/E R T YU I
a3l 4 \A|SDFGHJK
ae| 21ZIXIC/V|BIN M
as| s O - 7] VL]
A7| 9 Lock™

GND|14, 10 11 12 13 14 15 16 17

GND DO D1 D2 D3 D4 D5 D6 D7

Y,

RFI AND
STATIC SHIELD

Figure 8.4 Key Switch Matrix
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CHAPTER EIGHT KEYBOARD

PROGRAMMABLE KEYS

In addition to the normal ASCII keystrokes allowed, 14 programmable keys
have been added to the Osborne 1. These keys (<0 through «9, and the four
arrow keys) are converted by a routine in BIOS to any series of keystrokes up
to 96 (for all 14 keys). The function keys (0-9) are programmed through the
SETUP program located on the System program diskette.
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9.0

Assembly And
Disassembly

9.1

9.2
9.2.1

- VARIATIONS IN DESIGN

This section provides the instructions needed to dismantel the Osborne 1 into
its various components and re-assemble it. The case in which the computer is
currently being shipped has been redesigned. The following instructions
pertain to both the original and the new case; except where a slight deviation
in procedure or extra step need be noted. Two sections on the Bezel/Chasis
and the Video Monitor are provided since the difference between the two
cases with regard to these items is substantial enough to warrant separate
descriptions. Information in this section was extracted from the Osborne
Field Service Manual.

KEYBOARD
Keyboard Disassembly:

CAUTION: Identify connector orientations before detaching any cable.
1. Disconnect computer from power source.

2. Disconnect the keyboard cable from the front Bezel by spreading the
~latches of the keyboard connector.

3. Using a pad or soft material to protect the keyboard, turn the key-
board assembly over so the keys face down.

4. Remove the 6/32 Phillips screw located at each latch end of the
keyboard case.

5. Remove the keyboard case from the keyboard and keyboard bezel
assembly.

6. Carefully remove the keyboard harness from the double back tape
located on both the keyboard Bezel and keyboard. (There is no tape on
the blue case).

7. Carefully remove the keyboard harness from the keyboard connector.
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NOTE

The keyboard harness is aligned with Pin 1 of the keyboard connec-
tor. Looking at the underside of the keyboard with the numeric row
of keys to the top, Pin 1 is the upper right Pin.

8. Remove four 8/32 Phillips screws which secure the keyboard to the

standoffs.

9. Remove the keyswitch array from the keyboard Bezel.

9.2.2 Keyboard Assembly:

46

Place the keyboard Bezel onto a Pad or Soft material (to protect the
keyboard), standoffs facing up.

Align the keyswitch array face down with cutouts on keyboard Bezel.

Install four 8/32 Phillips screws to secure the keyboard to the bezel
standoffs.

(This step does not apply to the blue case). Locate the notch on the
long edge of the keyboard Bezel furthest from the “space” bar. There
should be a 1 1/2 - 2 inch length of double-backed tape on the
underside of the Bezel at this notch. Affix tape if necessary.

(This step does not apply to the blue case). Check that there isalsoa 1
1/2 - 2inch length of double-backed tape near the keyboard connector
on the underside of the keyboard. Affix tape if necessary.

Connect Pin 1 (black stripe or thick ground wire) on the keyboard
harness to Pin 1 of the keyboard connector on the underside of the
keyboard.

NOTE

To locate Pin 1 of the keyboard connector, position the keyboard
with the numeric row of keys to the top. Facing the underside of the
keyboard, Pin 1 is in the upper right corner of the keyboard connec-
tor. On the keyboard Harness, Pin 1 is identified by a black stripe.
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7. Position the keyboard harness in the notch on the long edge of the
keyboard bezel and press it flat against both lengths of tape. (No tape
on blue case).

8. Lower the keyboard case onto the keyboard and keyboard Bezel as-
sembly so the Case and Bezel are flush.

9. Install the 6/32 Phillips screw located on each latch end of the key-
board case to secure it to the keyboard assembly.

10. Turn keyboard face up and connect the keyboard cable to the key-
board connector below the CRT screen.

9.3 ORIGINAL AND NEW BEZEL/CHASSIS
9.3.1 Original Bezel And Chasis Disassembly

1. Disconnect computer from power source.

2. Disconnect the keyboard cable from the front bezel by spreading the
latches on the keyboard connector.

3. Remove all external cables (ie. RS-232, Modem, External Video, etc.).

4. Using a 1/20 inch Allen wrench, remove the video knobs.

5. Remove the 6/32 x 1/4 inch Phillips screws surrounding the bezel.

6. Placing thumbs below CRT screen and fingers in the disk storage
pockets, apply a slight pressure inward with fingers, and pull bezel

straight forward.

7. With the Osborne 1 resting flat on its rubber feet, turn it so the A/C
power panel faces you.

8. Remove the two 6/32 x 1/4 inch Phillips screws from above and
below the handle. Mark these screws FOR HANDLE and set aside.

NOTE

Using an incorrect screw may puncture the Disk harness running
behind the handle assembly.
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10.

11.

12,

13.

Remove the six 6/32 Phillips screws securing the A/C Power panel to
the case. Note that the two upper screws have washers. Mark these
two screws FOR A/C POWER PANEL and set aside. Using an incor-
rect screw may puncture the Drive harness.

With the Osborne 1 resting flat on its rubber feet, turn it so the CRT
screen faces you.

Remove either the two or the four 8/32 x 1/2 inch Phillips screws
which hold the chassis to the case. These are located on the left and
right inside forward edges of the chassis.

Grasp the chassis assembly between the CRT and the Logic board. Lift
the assembly slightly and pull it straight forward. Be careful when
removing the chassis from the case. The A/C power panel will be
dragging behind the chassis by wires only.

Pull remaining power cord through case.

9.3.2 Original Case Assembly:
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Position the chassis assembly with disk drives on top, CRT screen
facing you.

Place the case behind chassis assembly, AC power panel recess to the
rear right.

Pull power cord through case until DC harness is taut or AC power
panel is at case recess.

Grasp the chassis assembly between the CRT and the logic board. Lift
the assembly slightly and push it straight back into the case. Be sure
the AC Power panel is positioned correctly in its case recess.

NOTE

When installing chassis into case be sure not to pinch, trap or rip
harness assemblies.

Install either two or four 8/32 x 1/2 inch Phillips screws on the left
and right inside front edges of the chassis to secure it to the case.
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6. Keeping the Osborne 1 flat on its rubber feet, turn it so the A/C power
panel faces you.

7. Install six 6/32 Phillips screws to secure the A/C power panel to the
case. The two upper screws MUST be 6/32 x 1/4 inch with washers.
These were marked FOR A/C POWER PANEL. An incorrect upper
screw may puncture the drive harness.

8. [Install the two 6/32 x 1/4 inch Phillips screws above and below the
handle. These screws were marked “FOR HANDLE". Using an incor-
rect screw may puncture the disk harness behind the handle
assembly.

9. Keeping the Osborne 1 flat on its rubber feet, turn it so the CRT screen
faces you.

10. Grasping bezel with thumbs below CRT screen cutout and fingers in
the disk storage pockets, slide bezel completely into case.

11. Install the 6/32 Phillips screws surrounding the bezel to secure it to
the case.

12. Using a 1/20 inch Allen wrench, install the brightness and contrast
knobs onto their shafts.

13. With the keyboard assembly in front of the Osborne 1, connect the
keyboard cable to the keyboard connector below the CRT screen.

9.3.3 New Case Disassembly:

CAUTION

The interior of the case is coated with a special metallic paint. Avoid
scratching this coating.

1. Disconnect computer from power source.

2. Disconnect the keyboard cable from the front bezel by spreading the
latches on the keyboard connector.

3. Remove all external cables (RS-232, modem, external video, etc.).

4. Pull the video contrast and brightness knobs off their shafts.

49



OSBORNE 1 TECHNICAL MANUAL

10.

11.

12.

13.

14.

Remove the 6/32 x 1/4 inch Phillips screws surrounding the bezel.
Placing thumbs below CRT screen and fingers in the disk storage
pockets, apply a slight pressure inward with fingers to loosen the

bezel.

Grasp the bezel near the carrying-case latches and carefully pull it
straight forward until it is free.

Remove the AC power cord from the power cord compartment.
Carefully turn the unit over so ventilation slots are on the bottom.

Remove five long 6/32 Phillips screws holding the two halves of the
carrying case together.

Hold down the carrying handle plate and the power cord compart-
ment and lift the upper half of the case free of the unit.

NOTE

The logic board and the power supply unit can be replaced at this
point without further disassembly of the chassis. To further disman-
tle the unit, proceed as follows:

Slide the carrying handle plate out of the lower part of the case. Note
that the broad area of the plate is below the handle at this point.

Lift the power cord compartment slightly and detach the door.
Place one hand under the front of the video monitor and the other at

the back of the monitor and lift the chassis out of the case. Be sure that
the AC power cord compartment lifts freely with the chassis.

9.3.4 New Case Assembly:

1.
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Position the chassis assembly so the logic-board is up, CRT screen
facing technician.

Place the top half of the carrying case (the part with the ventilation
slots) upside down with latches closest to you.

Place one hand under the front of the video monitor and the other at
the back of the monitor and lift the chassis into the top half of the
carrying case.



10.

11.

12.

13.

14.

15.

CHAPTER NINE ASSEMBLY AND DISASSEMBLY

NOTE

When installing the chassis into the case, be careful not to pinch,
trap, or rip harness assemblies.

Align screw holes in the chassis with the five mounting standoffs in
the case.

Position the video harness and DC cables in the tab on the “B” drive
shield.

Slide the AC power cord compartment into the case, fuse at the top
and facing out.

Attach the power cord compartment door.

Slide the carrying handle plate into the case. The broad area of the
plate is below the handle at this point.

Place the lower half of the case onto the chassis assembly. Be sure that
the AC power compartment, carrying handle plate, and upper and
lower halves of the case align properly.

Install five long 6/32 Phillips screws which hold both halves of the
case together. Tighten these screws until they are snug. Do not

overtighten!

Turn the unit over so the ventilation slots are on top and CRT screen
facing you.

Placing thumbs below CRT screen cutout and fingers in the disk
storage pockets, slide the bezel into the chassis.

Install the 6/32 Phillips screws which secure the bezel to the front of
the chassis. Do not overtighten these screws!

Carefully push the video control knobs onto their shafts.
With the keyboard assembly in front of the unit, connect the key-

board cable to the keyboard connection below the CRT screen. Facing
the screen, the cable connects from the left.
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9.4 LOGIC BOARD
9.4.1 Logic Board Disassembly:

1.

52

Position the chassis assembly with the logic board facing up and the
CRT screen facing you.

Remove the 6/32 Phillips screw at each corner of the logic board. The
screw in the right front corner of some logic boards has a nylon
insulation washer.

Lift the logic board by the front edge and hold it perpendicular to the
chassis, video control shafts pointing straight up. Make note of all
connector orientations while still connected.

Remove the DC harness connector located in the extreme lower left
corner of the logic board. The DC harness connector is not keyed. The
RED wire on the harness must go to the left. (On the blue case, the
connector is keyed by the “lip” on one side. 5. Remove the disk
harness connector located in the lower left corner of the logic board at
the right of the DC harness connector. Grip the connector and CARE-
FULLY detach it, being sure not to bend any pins.)

NOTE

The disk drive harness connector is not keyed. The RED stripe on
the harness must go to the right.

Remove the video harness connector located in the upper left corner
of the logic board to the right of the reset button.

NOTE

The Video harness connector is not keyed. The RED wire on the
harness must go to the left.

Remove external video plug located between the reset button and
video contrast shaft on the front edge of the logic board.

Remove the logic board.
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9.4.2 Logic Board Assembly:

1.

Position the chassis assembly with its logic-board side up, and CRT
screen facing you.

Hold the logic board perpendicular to the chassis, component-side
facing you, video control shafts pointing straight up.

Connect the external video plug to the connector on the edge of the
logic board between the reset button and video contrast shaft.

With the video harness running below the logic board, attach the
video harness connector to the 10-Pin connection on the logic board
between reset button and the contrast shaft, RED WIRE TO THE LEFT.

With the DC harness running below the logic board, attach the DC
harness connector to the 7-Pin connection in the extreme left lower
corner of the logic board, RED WIRE TO THE LEFT.

With the disk harness running below the logic board, attach the disk
harness connector to the 34 Pin connection located at the lower left, of
the logic board’s to the right of the DC harness. RED STRIPE TO THE
RIGHT.

Lower the logic board onto its chassis mounting blocks.
Install a 6/32 Phillips screw with star washer at each corner of the

logic board. The screw in the right front corner of some older logic
boards has a nylon insulation washer to protect the trace.

9.5 ORIGINAL AND NEW VIDEO MONITOR
9.5.1 Original Monitor Disassembly:

Disassemble the chasis and bezel following earlier instructions.

Position the chassis assembly with the logic-board side up and CRT
screen facing you.

Remove the four 6/32 Phillips screws securing the monitor to the
chassis.

Grasp the left and right sides of the chassis assembly and carefully lift
away to expose the underside of the monitor.
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5.

Remove the video harness connector located at the top rear of the
video PC board. This is a keyed connector.

9.5.2 Original Monitor Assembly:

1.

Position the chassis assembly vertically with handle on work bench
and drive shields facing you.

If the video harness has been removed, insert the small end-connector
of the harness through the left rear slot of the video shield from the
inside.

Place the video monitor in front of chassis assembly, CRT screen
facing you and keyed PC board connection at top rear.

Connect the keyed large end-connector of the video harness to the
rear of the monitor PC board.

Grasp the left and right sides of the chassis assembly. Lift the chassis
and carefully lower it onto the video monitor.

Align the monitor with the four screw holes in the chassis. install four
6/32 Phillips screws to secure the monitor to the chassis.

9.5.3 Blue Case Monitor Disassembly:
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L.

Position the chassis assembly with its logic-board side up and CRT
screen facing you.

Slip the video harness cable from its tab on the chassis.

Disconnect the slip-on ground wire from its connection at the back of
the video monitor shield.

Remove the disk drive from the four fasteners holding it to the back
of the video shield.

Remove the video harness connector located at the top rear of the
video PC board. This is a keyed connector.

Remove four 6/32 Phillips screws securing the monitor to the chassis
assembly.

Remove the video monitor from its shield.

Remove the transparent face plate from the monitor screen.



CHAPTER NINE ASSEMBLY AND DISASSEMBLY

9.5.4 Blue Case Monitor Assembly:

1. Position the video monitor in front of the chassis assembly, CRT
screen facing you and keyed video PC board connection at top rear.

2. Lower the video monitor shield onto the monitor and align the moni-
tor and monitor shield screw holes.

3. Connect the keyed, large end-connector of the video harnesss to the
rear of the monitor PC board.

4. Grasp the left and right sides of the chassis assembly. Lift the chassis
and carefully lower it onto the video monitor. Do not crimp any wires.

5. Align the monitor with the four screw holes in the chassis. Install four
6/32 Phillips screws to secure the monitor to the chassis.

6. Attach the slip-on ground connector to the connection at the rear of
the video monitor shield.

7. Slip the disk drive harness into the four fasteners on the back of the
video monitor shield.

8. Replace the transparent face plate on the monitor screen.

9.6 POWER SUPPLY
9.6.1 Power Supply Disassembly:

WARNING

Working with Power Supplies is DANGEROUS. Power Supplies
can hold an electrical charge for long periods of time. Be careful not
to touch any components unnecessarily!

1. Disassemble the Osborne-1 chasis and bezel as described earlier.

2. Position the chassis assembly logic-board-side-up and CRT screen
facing away from you.

3. Remove the 6/32 Phillips screw from each corner of the power supply
unit.
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With the wires still attached, carefully lift the power supply out of the
chassis.

Turn the power supply over left-to-right so the components face you
and the five large capacitors are in the lower left corner.

Remove the DC harness connector from the power supply. This keyed
connector is attached to one of the three identical male connectors on
the left side of the power supply.

Remove the ground wire connector from the power supply. This is a
slip-on connector located in the upper left corner of the power supply.

Remove the AC input connector from the power supply. This is a
keyed connector located left of the fuse on the upper side of the power

supply.

(This step applies only to the blue case). Remove both interchange-
able pin connectors from the 115V and 230V pins on the power

supply.

9.6.2 Power Supply Assembly:
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NOTE

Power Supply procedures are with DC harness installed in Chassis.

Position the chassis assembly with its logic-board side up and handle
facing you.

Turn the power supply so the components face you and the five large
capacitors are in the lower left corner.

Attach the AC input connector to the keyed connector located left of
the fuse on the power supply.

Attach the slip-on ground wire connector to the ground connection in
the upper left corner of the power supply.

Attach the keyed DC harness connector to one of the three identical
male connectors on the left side of the power supply.
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6. With the wires attached, turn the power supply over, from right to
left, so the DC connector is to the right. Carefully insert the power
supply into chassis.

7. Align the screw holes on the power supply PC board with the chassis
assembly standoffs.

8. Install a 6/32 Phillips screw and washer in each corner of the power
supply. Use a metal star washer in the upper right corner. Use nylon

washers on the other three corners.

9. (This step applies only to the blue case). Slip the power supply har-
ness into its tab on the chassis.

9.7 DISK DRIVES
9.7.1 Disk Drive Disassembly:

NOTE

The A drive has an 8-pin 150-OHM Terminator resistor pack. B
DRIVE DOES NOT.

1. Disassemble the Osborne 1 chasis and bezel as described earlier.

2. Position the chassis assembly with its logic-board side up and handle
facing away from you.

3. Remove the four 6/32 Phillips screws holding the “A” drive to the
chassis assembly.

NOTE
Disk drive A is the drive closest to the power supply.

4. With the wires still connected, pivot the shielded drive horizontally
to the right 90 degrees from its original position.

5. (This step applies only to the blue case). Remove the disk harness

connector and the ground connector from drive. The disk harness
connector is at the rear of the drive PC board. The slip-on ground
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10.

connector is located at the rear of the drive either on the drive frame
or the drive shield.

Remove the two 6/32 Phillips screws which hold the shield to the
drive. These screws are located on the left and right sides of the drive.

Hold the drive shield down and lift the drive up enough to access the
rear of the drive.

Remove the disk harness connector and the ground connector from
drive. The disk harness connector is at the rear of the drive PC board.
The slip-on ground connector is located at the rear of the drive either
on the drive frame or the drive shield.

NOTE

The disk drive harness is not keyed. Facing the back of the drive
with the strobe wheel side up, the harness is always connected RED
STRIPE to the RIGHT.

Remove drive from shield.

If drive A is being replaced with another, remove the 8 pin terminator
from the drive PC board and KEEP IT for installation on the new
drive. The terminator is located at position RN3 on the right rear
corner of the PC board.

9.7.2 Disk Drive Assembly:

Install terminator resistor pack at position RN3 of PC board. (for
Drive A)

Place drive in shield with PC board facing down.

Position the chassis assembly with its logic-board side up and handle
facing away from you.

Place shielded drive next to chassis assembly, strobe wheel facing up,
drive door facing away from chassis.

Hold the drive shield down and move the drive enough to access the
rear of the drive.
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Insert the broad drive connector on the end of the drive harness
through the rectangular slot at the rear of the drive shield. Connect
the drive connector to the rear of the PC board, RED STRIPE on
harness edge closest to you.

Connect the narrow slip-on ground connector to the male tab located
at the rear of the drive either on the drive frame or the drive shield.

Align drive with screw holes in the drive shield. Install one 6/32
Phillips screw with star washer in each side of the drive.

Slide drive under chassis assembly with drive door facing you. Install
the four 6/32 Phillips screws which secure the “A” drive to the
chassis.

9.8 POWER PANEL

Figure 9.8 identifies the DC harness and its connectors:

9.8.1

Power Panel Disassembly:

1.

Disassemble the Osborne 1 chasis and bezel as discribed earlier.
Remove the ground wire to the video monitor shield.
Remove the ground wire from each disk drive shield.

Remove the thermal relay from its clip on the chassis. The AC power
panel should now be completely disconnected from the chassis.

Remove the screws which hold the AC power panel to the back of the
power panel compartment.

Position the AC power panel with connections facing the technician,
switch assembly in lower left corner, ground wires in lower right

corner.

Disconnect the five-wire slip-on ground connector from the lower
right corner of the power panel.

Disconnect both interchangeable pin connectors from pins “C” and
“D” of the power panel.
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Video Monitor Ground

Interchangeable Thermal Cutout
Connectors

Figure 9.8 DC Power Harness
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9. Disconnect both lower wires from the switch assembly in the lower
left corner of the power panel. Do not disconnect the upper wires.

10. Detach the thermal relay from the wire harness.

9.8.2 Power Panel Assembly

1. Connect two slip-on connectors, I and J, to the thermal relay.

2. Position the AC power panel with connectors facing you, switch
assembly in lower left corner, and ground wire connnection at lower
right.

3. Connect the five-wire ground cable B to the connector in the lower
right corner of the power panel.

4. Connect the AC output wires E and F to the lower connectors on the
power panel switch assembly. Connect F, which runs to the thermal
relay, to the right of E.

5. Connect two interchangeable pin connectors, C and D, to pins “C”
and “D” of the power panel.

6. Align the power panel with the screw holes on the rear of the power
panel compartment. Position the fuse box furthest from the door

hinge cutouts on the power panel compartment.

7. Install four 6/32 Phillips screws which secure the power panel to the
back of the power panel compartment.

8. Fasten the thermal relay to its chassis mounting clip beneath the
power supply unit.

9. Place the thermal relay wires I and J in their notch on the chassis. This
prevents pinching of the wires between chassis and case.
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10.0 Osborne 1 Software

10.1

SOFTWARE REVISIONS

Following are the monitor ROM and BIOS revision levels to date, and a
summary of the modifications that have been made:

ROM revisions

REV A — contains diagnostics, limits boot to one fixed address. This version
was subsequently upgraded.

REV 1.2 — supports configurable CP/M system through MOVCPM, adds
three key rollover. '

REV 1.3 — Clock removed, disk drivers modified.

REV 1.4 — allows multi-density format, I/O functions moved from BIOS to
ROM, graphics offset added, and increased size of BMRAM.

REV 1.4.1 — fixes reset jump
BIOS revisions
Rev A — original BIOS; subsequently upgraded.

Rev 1.2 — supports parallel IEEE, adds function keys and printer protocals
(XON/XOFF, ETX-ACK).

Rev 1.3 — allows WordStar to run from serial terminal, fix of XON/XOFF and
timing of serial port.

Rev 1.4 — adds printer initialization string, IEEE device addressing, BIOS
modified to preserve IX and IY registers, added ability for recognition of
different disk formats.

Since improvements to ROM and BIOS and subsequent release of this soft-
ware were made in tandem, both have the same revision numbers. You can
determine the address of BDOS and CCP for any version by using the starting
address of BIOS for each release shown below:

63



OSBORNE 1 TECHNICAL MANUAL

10.2

64

Version # start of BIOS address
Rev A EA00
Rev 1.2 E600
Rev 1.2.1 E500
Rev 1.3 E500
Rev 1.4 E100

THE MONITOR ROM

The monitor ROM consists of 10 assembly language source modules:

* ROM inijtialization and startup

« CP/M boot routines

¢ Console routines

e PIA routines

¢ ACIA routines

¢ Disk routines

« Diagnostic routines (not after 1.2)
 Formatting routines

o Utilities '

* RAM linkages

The initialization routines set the computer into a known state, display a
message to the user, then wait for the user’s response. Three responses are
allowed:

RETURN  boot from disk drive A
" boot from disk drive B
N homes screen

In addition, a jump table is located at location 0100 hex which parallels the
jump table of BIOS.

The bootstrap loader in ROM loads CP/M from the diskette using the follow-
ing assumptions:

Pre-1.4 ROM single density

track 0 sectors 1-8 CCp
sectors 9-10 BDOS

track 1 sectors 1-10 BDOS

track 2  sectors 1-2 BDOS
sectors 3-10 BIOS
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1.4 ROM
track 0

track 1

CHAPTER TEN OSBORNE 1 SOFTWARE

sectors 1-2 CCP

sectors 3-5 BDOS
sectors 1-15 BDQOS
sectors 1.5-25 BIOS

The boot routines in BIOS are responsible for displaying the sign-on message
(if any), and for setting up the base page parameters.

Console Routines

The console routines include the special commands which the Osborne 1
recognizes as terminal control functions. In particular, the Osborne 1 emu-
lates many of the functions which control the TeleVideo 912 and 920

terminals:
ASCII

Hex Control
Sequence Code Description of Action
07 G rings the bell
0B K moves cursor up
0A ) moves cursor down
0C L moves cursor right
08 “H moves cursor left
1A " clears screen and homes cursor
1E homes cursor
1B 23 ESC # locks keyboard
1B 22 ESC " unlocks keyboard
1B 3D ESC = cursor XY positioning
1B 53 ESC S screen XY positioning
1B 51 ESC Q insert character
1B 57 ESC W  delete character
1B 45 ESC E insert line
1B 52 ESC R delete line
1B 54 ESCT clear to end of line
1B 29 ESC ) start half intensity display
1B 28 ESC ( end half intensity display
1B 4C ESC L start underline display
1B 4D ESCM  end underline display
1B 67 ESC g start graphics display
1B 47 ESC G end graphics display
1B 5B ESC [ homes screen

The console routines are responsible for keyboard input, console output, bell
ringing, updating the real-time clock, and checking to see if the disk drive
should be deactivated.
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10.2.3

Other Interface Routines

The parallel, serial, and disk interface routines directly control the 6821, 6850,
and 1793 chips through memory-mapped I/O.

Diagnostics for the keyboard, memory, and diskette are provided in the
ROM, as well as routines to bootstrap from either disk drive, and to load
special test programs via the serial port if the disk drives are not functioning.
These diagnostics have been removed from the 1.4 ROM and Osborne Com-
puter Corporation will be providing an optional system test to replace the
missing diagnostics in the near future.

ROM Listings

The current ROM was coded by several different organizations under the
direction of Osborne Computer Corporation. Nevertheless, all maintanence
and modification of the ROM is performed by the software department at
Osborne Computer Corporation. The listings that follow were created with
the Sorcim ACT I assembler and fully utilize Z80 code.

Listings for the 1.3 Monitor ROM, followed by the most current 1.4 Monitor
ROM are included at the back of this manual.

10.3 BDOS CALLS
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Function Entry Return
Number Description Values Values

0 system reset

1 console read A=character
2 console write E=character

3 reader read A=character
4 punch write E=character

5 list write E=character

6 direct 1/O E=type* A=0 if busy
7 get IOBYTE A=IOBYTE

8 set IOBYTE E=IOBYTE

9 print string DE=address

10 read console buffer =~ DE=address

11 get console status A=status

12 get version number HL=version #
13 reset disk

14 select disk E=drive A=found ***
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Function Entry Return
Number Description Values Values
15 open file E=drive A=found ***
16 close file DE=FCB address A=found ***
17 search for file DE=FCB address A=found ***
18 search for next A=found ***
19 delete file DE=FCB address A=found ***
20 read next record DE=FCB address A=found ***
21 create file DE=FCB address A=found ***
22 create file DE=FCB address A=found ***
23 rename file DE=FCB address A=found ***
24 get login vector HL=drive
25 get disk number A=drive
26 set DMA address DE=DMA address
27 get allocate vector HL=allocation
28 write protect
29 get R/O vector HL=R/O vector
30 set file attributes DE=FCB address A=found ***
31 get disk header address HL =address
32 set/get user number D=FF (get) A=user #
code (set)
33 read random DE=FCB address A=error ***
34 write random DE=FCB address A=error ***
35 compute file size DE=FCB address A=record
36 set random record DE=FCB address A=record
37 reset drive DE=drive vector A=0
38 write random zero fill DE=FCB address A=error ***

coded in C register
*type: FE=input from console

all clse=character to output to console

**status:

***found:

00=not ready
FF=ready

FF=not found
00=valid entry

****error:

1=reading unwritten data
3=cannot close current extent
4=seek to unwritten extent
5=directory overflow

6=seek past physical end of disk

Drive numbers are coded: 0=A 1=B

You must set the random

writing random records.

NOTE

record position (7D-7F hex) before reading or
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OSBORNE 1 BIOS ROUTINES

The BIOS routines supplied by Osborne Computer Corporation include sev-
eral additional functions to the standard BIOS CP/M expects.

The IOBYTE

The IOBYTE is a reserved memory location (0003 hex) which defines the
current assignment of physical to logical devices. The IOBYTE is divided into
four distinct fields for the four logical devices recognized by CP/M. The
logical device names are now obsolete (i.e., do not match Osborne physical
device names) and are used only for the sake of maintaining the standard
CP/M nomenclature. There are four logical devices each of which takes up
two bits as follows:

Bit Bit Bit Bit Bit Bit Bit Bit
7 6 5 4 3 2 1 0
N~ v/\_’-\/‘/’\'\/s/
LIST PUNCH READER CONSOLE

Avalue in the range 00 to 11 hex (0 to 3 decimal) determines the assignment of
each logical device as follows:

Logical Value CP/M Osborne
Device Physical Physical
Console 00 TTY: Keyboard + Screen
(CON:3) 01 CRT: Serial Port
10 BAT: Parallel Port
11 UCL: IEEE Port
Reader 00 TTY: Keyboard + Screen
(RDR:) 01 PTR: Serial Port
10 URI: Parallel Port
11 UR2: IEEE Port
Punch 00 TTY: Keyboard + Screen
(PUN:) 01 PTR: Serial Port
10 UP1: Parallel Port
11 UP2: IEEE Port
List 00 TTY: Keyboard + Screen
(LST:) 01 CRT: Serial Port
10 LPT: Parallel (Centronics)
11 ULL: IEEE Port
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Besides fully implementing the CP/M IOBYTE, routines are provided to
drive printers which require XON/XOFF or ETX/ACK protocols. Automatic
horizontal scrolling, screen size for word wrap, default baud rate and pro-
gramming of the function keys are maintained by the BIOS.

BIOS Listings

The BIOS listings are included at the end of this manual.
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11.0 Theory of Operations

11.1

11.2

INTRODUCTION

This chapter provides a functional description of the Osborne 1 Computer
functions. To understand this chapter, an understanding of digital Logic and
TTL (transistor-transistor-Logic) is required.

FUNCTIONAL OPERATION

The major functional areas of the Osborne 1 Computer as shown on Figure
11.2 are: Basic Timing, CPU, ROM, RAM, Video System, Parallel I/O, Serial
I/0, Keyboard, and Disk System.

The basic timing originates with a 16 MHz crystal oscillator. The 15.9744 MHz
signal is divided down to provide nominal 8, 4, 2, and 1 MHz signals to
control other circuits of the system.

The (CPU) Central Processor Unit controls and communicates with the re-
mainder of the system through an 8-bit data bus and a 16-bit address bus. In
addition to the two busses shown on the diagram, the CPU has several
additional inputs and outputs that are not shown on the block diagram. These
inputs and outputs are control functions and will be described later.

The (ROM) Read Only Memory is a 4 kilobyte Read-Only Memory with tri-
state outputs connected to the data bus. When the ROM is enabled, data
stored at the address on the address bus is put on the data bus.

The Random Access Memory (RAM) is a 64 kilobyte dynamic memory. The
RAM data outputs are tied to the data bus through a gate that is enabled only
when the CPU accesses RAM. The RAM can be accessed by the video logic
also. RAM output for the video display is latched, then fed into the address
inputs of a two kilobyte EPROM, called the character generator. This EPROM
has dot patterns stored in it and is not connected with the CPU data or address
busses. Its outputs go to a shift register where the dot pattern is shifted out
(one at a time) to the video interface, and then to the CRT.

The disk system consists of a disk controller and two disk drives. It receives

and transmits data on the CPU data bus and is addressed by the address bus.
The disk system uses single density Osborne disks.
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Figure 11.2 — Functional Block Diagram

The Osborne 1 can interface with IEEE 488 and RS-232-C standard external
busses. There is also a MODEM port. The RS-232-C serial data communica-
tions port uses a universal asynchronous receiver/transmitter (UART). The
UART can send and receive, through an external MODEM (MOdulator/
DEModulator), over telephone lines.

Another connector on the front panel is for an optional larger monitor; the
last connector is for connecting an optional battery pack for operating the
computer where no commercial power is available.

MNEMONIC CODES:

Mnemonic Description Function

CAS Column Address Strobe Strobes RAM column
address

DOT CLK Dot clock Used in conjunction with
the Character Generator
and video logic to
produce dot patterns on
display

NMI Non Maskable Interrupt Restarts ROM program

RAS Row Address Strobe Stobes RAM row address
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BASIC TIMING

Crystal controlled oscillator X1 operates at 15.9744 MHz. The oscillator output
is buffered by UB13. The oscillator circuit output at a nominal 16 MHz is used
as 62 NSEC timing signal and is also used to clock 4-bit synchronous counter
UBL1 (on the positive edge of the clock) to develop additional timing signals
of 8, 4, 2, and 1 MHz (Figure 11.4).

The 8 MHz is inverted by UA11 and becomes the dot clock (DOT CLK). One
of the destinations of DOT CLK is Shift Register UA14 (Sheet 4 of the Schema-
tic); UAl4 is positive edge sensitive which is the reason for inverting DOT
CLK. The active edge of DOT CLK is also the active edge of signals that follow
at lower frequencies or lower rates. UA14 will load synchronously with the
rising edge of DOT CLK when a load pulse (H COUNT*) Active low is
indicated by (*). is applied. H COUNT* is generated by decoder UB1 (Sche-
matic, Sheet 2). UB1 Pin 9 will be active during the counts E to F of counter
UB11 which generates H COUNT?*.

The Memory Counter is UD3. During the time H COUNT* is active synchro-
nous with the rising of the 8 MHz clock, Shift Register UA14 will load new
data from the video circuitry. The character on the screen is bracketed by the
H COUNT* pulse which sets an inflexible limit in timing. A horizontal
display line consists of 64 pulses including video retrace blanking which
leaves 52 characters visible. Each character time is very nearly 1 microsecond,
so that the vertical frame rate is in full synchronization with the AC line (60
cycles).

At the decoder UB1 (Schematic, Sheet 2), there is an active low CHAR CLK* at
Pin 15. CHAR CLK is inverted by UE12 (Schematic, sheet 8). The other two

1 2 3 4 5 ] 7 8 9 A

62NSEC
(16 MHg) I | l l l | l | l I I | I | l | I | I | I | l | I | I | I l '
i

CPUCLOCK
(4 MH3)

MEMORY
CLOCK
(2 MHg)

I
|
|
DOT CLOCK _"
(8 MHg) ‘
|
|
I
|
i
7

a
|
]

CHARACTER
CLOCK
(1 MHg)

]

Figure 11.4 — Basic System Timing
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inputs to the decoder are CPU CLK and MEM CLK. CPU CLK is a 4 MHz
signal that will change synchronous with the low to high transition of DOT
CLK. MEM CLK and CHAR CLK also have transitions on the rising edge of
the DOT CLK, (the active times that are decoded for the operation of the
machine state or the logic timing synchronizing circuits). CARRY is a 62
nanosecond pulse which is fed to a chain of synchronous counters which are
clocked with the 62 NSEC clock so that the pulse must be just that long in
order to allow for one advance. The CARRY output occurs only during the F
count of counter UB11.

The address decoder UB1 (Schematic, Sheet 2) decodes address lines 13 and 14
and the added conditions to UE5 of ROM MODE* and address 15. ROM
MODE* comes from a sequence of flip-flops set by various interrupt condi-
tions, by a power-on-reset, or by a particular I/O reference. If ROM MODE* is
active (low), address 15 is low, address 14 is low and address 13 is high
indicating the second 8K of memory, then one of the UB1 outputs (Y1) will be
active. In the bottom 8K of memory with address 13, 14, and 15 all low, YO will
be active. This output is ROM CE* (chip enable) which allows ROM access.

MREQ* is ANDed in UE11 with RD* to produce ROM RD*. Note that the
MREQ* is delayed from the Z80’s MREQ* and is not present when a refresh is
occurring; MREQ* is different from the MREQ* normally associated with a
Z80. ROM RD* enables the ROM output, therefore, ROM access is developed
from Chip Enable (address 13, 14, and 15 low together with ROM MODE*
low) and the ROM Output Enable going active when MREQ* goes active (as
long as read is present). There is no RAM access under these conditions.

If ROM MODE* is not active, decoder UB1 will not have any output low. If
ROM MODEF* is active, and address 14 or 13 is high (in the ROM MODE but in
the upper 3/4 of memory), Y2 or Y3 will be low or no output will be low. This
is the condition for a RAM access.

If either of the inputs on pins 4 or 5 of UD1 is low, pin 6 will be high which
will prevent a RAM RQ* from being issued from UA4, pin 3. On the other
hand, if UD1 pins 4 and 5 are high, pin 6 will be low permitting a RAM
request. On an MREQ* signal, a RAM request will be issued. RAM RQ*" is
applied to gate UC2, pin 12 where it will pass thru if the Memory Counter
UD3 is in a finished condition (low output on pin 11). The Memory Counter
will lock up in the finished condition because of the UB3 inversion applied to
UD3 pin 3 which causes the counter not to count. The Memory Counter will
count up to 8 and stop with QD high. If UD3-QD is locked high, then UD2-8 is
high which results in a low output (UD2-10) permitting the RAM RQ* to pass
thru UC2. It will be the OR’d thru UC1 and applied as a WAIT* to pin 24 of
the Z80. This means that if the Memory Counter (UD3) is in the finished state,
the RAM request will immediately result in a WAIT* request to the CPU. In
order to leave this state, the other destination of RAM RQ* from UA4-3 must
be examined.
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The timing conditions at UC1-8 are as follows:

(1) Count 8 to 9 from counter UB11 via decoder UB1
(2) Condition of UB1-10, count C to D

(3) M1* which comes direci from the CPU

The M1 memory timing sequence from the Z80 is shorter than the non-M1
memory sequence. Two possible openings for M1 access are allowed, but only
one possible opening is allowed for a non-M1 timing sequence. Therefore,
either M1 and C-D or 8-9 are the possible times RAM request will be gated
thru UC2-8. The output of UC2-8 is called RAM LOAD* which is applied to
UD1-12 where it is ORed with C-D from decoder UB1. This means that even if
a RAM request is not issued, C-D time will cause Memory Counter UD3 to
load. If the Memory Counter is finished counting, a high active signal is
applied to UD1-9. Therefore, if a RAM request is not issued on C-D time,
UD1-9 will cause the Memory Counter to load. UD3 inputs A, B and C
determine what is loaded into the memory counter. Input D will always load
to a zero, and the count will start. Bit C indicates no RAM request and the load

came from C-D of decoder UBL. This will cause a video access cycle of RAM.

Video timing must allow for video access thru memory and to the Video
Latch UA18 (Schematic, Sheet 4). The data must be presented to the latch and
to Character Generator UA15 in time for the propagation delay (415 nano-
seconds). The video deadline is 450 nanoseconds in advance of the H
COUNT™ load signal to Shift Register UA14 which is the end of the zero
count state on Video Counter UBI. Video access will count from 4 to 8 in the
Memory Counter. QC will be high and remain high until the count reaches 8.
Active low constitutes CPU access. UD3-13 starts at zero and will remain zero
for the first count based on the 125 nanosecond dot clock. It will go high for
two counts, then it will go low as CPU time changes low. At that point, QD
will go high and a finished condition will exist.

ROM (Read Only Memory)

The ROM (See Figure 11.5) is a device with information pre-written into its
memory slots. The contents of the ROM within the Osborne 1 cannot be
changed. There are 12 address inputs and 8 data outputs, which means that
the ROM has a capacity of 4 kilobytes.

The ROM has tri-state outputs. When pin 20 (Output Enable*, or OE*) is high,
the output pins present a high impedance to the data bus lines, permitting
other devices to use the lines when ROM is not in use. When pin 20 is high,
no information is put on the data bus by the ROM and the address lines have
no effect. When pin 20 is low, the data stored in the ROM is connected to the
data bus, and the bus will see whatever is stored in the location being
addressed at that time.
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Figure 11.5 — ROM Pinout

Operation of the ROM (Schematic, Sheets 2 and 5) is basically controlled by
pin 18 (Chip Enable) and pin 20 (Output Enable). ROM CE* (Chip Enable)
and ROM RD* (read) are applied to pins 18 and 20 respectively. ROM CE* and
ROM RD* are generated as briefly described below. A detailed discussion is
provided under the Timing Function.

ROM CE*: ROM CE* is generated by 2-to-4 line decoder UB1 which is
under control of ADR 13, 14, and 15 and ROM MODE*. Address lines 13 thru
15 are used by the CPU to select the ROM chip rather than another device on
the bus. The ROM MODE?* signal is available to ensure no bus conflict will
occur when ROM data is using the bus (UA4 and UBI1 act in concert to ensure
that RAM and ROM cannot be selected simultaneously.

ROM RD*: ROM RD* (which is active low) is generated by UE11 which
allows the ROM (UD11) to access the bus via its tri-state outputs only after
causing the RAM to wait.
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RAM (Random Access Memory)

The RAM is a dynamic 64K by 8 bit memory. It is physically structured as a
4 X8 matrix (UA20 thru 27, UB20 thru 27, UC20 thru 27, and UD20 thru 27) of
integrated circuits (IC), each IC being a 16K by 1 bit RAM. This arrangement
results in a 64K by 8 bit memory.

Address Lines

Fourteen address lines are required to specify 1 of 16,348 memory cells. Since
the RAM ICs have 7 address inputs, addresses are strobed into the chip seven
bits at a time. To read from the RAM, seven row address bits are set up on
input addresses A0 through A6, then latched into the chip by a Row Address
Strobe (RAS*). Then seven column bits are set up on A0 through A6 and
latched in by the Column Address Strobe (CAS*). After both RAS* and CAS*
are low, the data output of the cells addressed becomes valid.

RAM Data Output

The outputs are tri-state. Except during a memory cycle by RAS* and CAS*,
the outputs present a high impedance to the data lines.

RAM Refresh Operation

It is the nature of this type of memory that the stored data will deteriorate
rapidly; therefore, a refresh operation must be performed by applying a RAS*
strobe to each row address every 2 milliseconds, or more often. In the Os-
borne 1 the RAM is refreshed during each video cycle by reading display data
from the RAM.

The A0 through A6 pins on all the RAM chips are tied together; that is all pins
5 (A0Q) are together, all 7 (A1) and so on, so that whatever is on the RAM
address bus is applied to all 32 chips. Likewise, all the DI (data in) pins are
paralleled. The DO (data out) pins are also tied together.

Write Enable Signal WE*

Write Enable from OR gate UE5 enables data to be put onto the bus. Write
Enable is a function of the CPU delayed access input at UE5 pin 2 and the RD*
signal. RAM bus access is also controlled by the tri-state line driver UA19, the
state of which is controlled by UE5 output pin 11. The output of UE5 is a
function of READ*, pin 12, and CPU delayed access, pin 13. The generation
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and access will be discussed as part of the timing function. Addresses are set
on A0 through A6 by the address multiplexers UE15, UE16, UE17, and UE18
and through buffers UE19. The gate inputs to the buffers are tied low, thus the
buffer outputs are always enabled. The DO (data out) pins to the RAMs are
connected to the data bus through the read buffer UA19. This driver is a tri-
state output device gated by UES.

CPU Write Operations

When RD* and CPU TIME* are low, RAM data outputs are gated out on the
data lines. When CPU TIME* is high, the RAM is (probably) in a video cycle
and RAM outputs go to the video circuits. The CPU TIME* and RD* signals
switch RAM output to the CPU data lines.

To read a memory cell it is necessary to set up address bits A0 through A6 with
a row address, strobe with RAS*, set up a column address, strobe with CAS*,
and while the RAS* and CAS* strobes are low, data appears at the outputs.

Memory Multiplexing

Memory multiplexing (Schematic, Sheet 4) is done by four ICs, UE15 thru
UE18. Pins 14 and 2 (SO and S1) switch between CPU and video, and between
rows and columns, as determined by ACCESS, CPU TIME*, and the 62 NSEC
clock. The addressing, reading, writing, and strobing the memory with ap-
propriate delays are a separate function. The paragraphs on timing describe
the timing and sequence of these signals.

CHARACTER GENERATOR

The character generator EPROM is a part of the video section that performs a
translation on the character data as it comes out of the RAM, to the data as it is
displayed on the screen. The data in RAM is generally stored using the ASCII
code (American Standard Code for Information and Interchange) which is a
table of 128 bit patterns that relate to typical characters and control characters
from the keyboard. The Character Generator EPROM is entirely separate
from the Program ROM and performs a different function. The Character
Generator EPROM converts the character code in RAM to a pattern of dots for
the display.

When a key is pressed on the keyboard, it has to get into the Character
Generator EPROM, since that is the path it has to take in order to be displayed
in the screen. When it comes from the keyboard, it is read by the processor
and temporarily stored in the RAM. The processor reads the RAM to deter-
mine the next action. It looks through a table in the EPROM that contains the



11.8

11.9

CHAPTER ELEVEN THEORY OF OPERATIONS

keyboard decoding table. A part of the table information resides in the RAM
so the user may change the coding of the keys. The numeric keys with the
control key pressed down result in reference to this table in RAM.

I/O SERIAL PORT

Divider UC3 (Schematic, Sheet 7) is a divide-by-13 counter that operates from
a 2 or 4 microsecond signal that is obtained from the video counter UA13. This
works out to a 26 or 52 microsecond clock period. The software registers in
UC4 chip can be set to divide by 16 or 64 as necessary. This results in a 1200
baud bit rate or a 300 baud bit rate for the 6850.

VIDEO DISPLAY

There are 52 microseconds for display across the screen divided into 52
character elements. There are 24 text lines vertically, each line consisting of 10
elements vertically and 8 horizontal dots; the display matrix is therefore
8X10 dots.

The Character Generator outputs an 8-bit element based on the character code
from RAM and a line scan number (0-3) from UB15 divider that indicates
which line of the character is being displayed. Every time the retrace returns
to the beginning and starts a new scan line, the scan counter increments. It
starts at 0 and resets to 0 after the count of 9. The resultant line of text, has text
address TXADR.

In terms of the actual data coming out of memory, there are 24 text lines, and
Counters UD17 and UD18 count from 0 to 23 (24 lines). There are two text line
times that are not seen. The 24th and 25th lines occur during the vertical
retrace. The visible size of the display is 24 lines. Horizontally, Character
Counters UD15 and UD16 keep track of which character is being displayed at
a particular location on the screen. The display can be scrolled vertically and
horizontally in hardware. This means that the starting point of each of those
lines, horizontal and vertical, can be changed.

Registers contain the values of the first horizontal count in memory that will
be accessed, and the value of the first vertical count. Any changing if these
two reference values will cause the display to appear to move on the screen.
This action is implemented as part of a large scale integration (LSI) parallel
interface adapter (PIA) that is a 6821 chip. These reference numbers are
latched into the PIA from the CPU.

This indicates that there is a horizontal and vertical set of pointers that can be
manipulated by manipulating data as presented by the 6821 chip and results
in changing the positioning of the display screen relative to the RAM
memory.
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As previously described, a text line in RAM can go out to a width of 128
characters. The screen displays only 52 characters at any given moment. The
portion of the 128 characters to be displayed is determined by the horizontal
offset.

VIDEO SCAN GENERATOR

The video display timing starts with the horizontal timing signal (CHAR
CLK) developed by 4-bit Counter UB1-11. CHAR CLK is inverted by UE12
(CHAR CLK*) and is applied to Decoder UB1. UB1 output count of E-F results
in H COUNT* which is applied to the Scan Generator input at UA13-1. The
input to UA13-1 is divided down to provide 2, 4, 8 and 16 microsecond
outputs. The 2 msec and 4 msec outputs are applied to the baud rate generator
UC3 which is part of the I/O serial port. The 16 microsecond output is applied
to UA13 where it is further divided down to provide two 64 microsecond
outputs. One of the 64 microsecond outputs UA13-10 is inverted through
UE23D and routed to the external monitor connector. This is the horizontal
sync pulse. The other 64 msec output is inverted by UA11 and applied to
UA12. The flip-flop formed by two sections of UA12 develops the horizontal
blanking pulse.

Flip-flop UD14 develops a one character wide pulse. The Q output (UD14-7)
advances Scan Counter UB15, resets Horizontal Counter UA13, and also
increments Text Line Counters UD17 and UD18.

The Q* output (UD14-6) reloads Character Counters UD15 and UD16 with
the horizontal offset.

Divider UB15 develops the SCAN 0 to 3 signals. The SCAN 0 and SCAN 3
signals are applied to the inputs of AND gate UB13 that increments the text
address counters (UB17 and UB18) by one each time scan number nine occurs.
The audio alarm is enabled by the PB5 output of parallel interface adapter
(PIA) UC15 and is modulated by SCAN 2 (UB15-7).

The QD output from UB15 (SCAN 3) clocks a line counter formed by UB15
and UB14. This line counter develops the vertical blanking and sync signals.

The vertical blanking pulse output from AND gate UB13 is also routed to the
external monitor connector through inverter buffer UE23. Vertical blanking
is also applied to another section of inverter buffer UE23, mixed with the
horizontal blanking output from UE23, and applied to gates UE22. The out-
puts from the two gates (UE22) are inverted by buffer UE23 and applied to the
CRT video via video contrast control R44.

Flip-flop UE21 is used to insert the cursor signal and DIM* level via gate UE22
onto the CRT video line along with the video signal that originates from the
video display shift register UA14.
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The outputs of counters UD15 and UD16 (CHADR 0 to 6) and UD17 and
UD18 (TXADR 0-4) are routed to the RAM address multiplexer circuits.

KEYBOARD AND ASSOCIATED
BUFFERS

Input to the Osborne 1 is made via the keyboard unit. The keyboard is
comprised of a series of 69 key switches which connect columns (COL 0 to 7)
and rows (ROW 0 to 7).

The keyboard circuitry is an 8 X8 matrix with a key switch located at the
junction of each pair of lines. The circuitry is enabled when ADR 9 line is set
high, I/O SEL* is set low, and RD* line is also set low. This results in enabling
UEI12 tri-state buffers that transmit the COL 0 through COL 7 levels via the
data lines (DATA 0 through DATA 7) to the CPU.

Pressing a key connects the associated ROW and COL lines. The voltage level
from the ADR line is transferred to the ROW line via Inverter UE13 or UE14.
The keyswitch passes this level to the COL line, and it is then routed through
enabled tri-state buffers of UE12 to the data lines to the CPU.

DISK DRIVE AND DISK CONTROLLER

There are two 5-1/4" Disk Drives provided as an integral part of the Osborne
1. The two units permit recording and playing back information on single
sided, single density, soft sectored diskettes and transferring this information
from or to RAM.

Disk Drive Controller

The disk drive controller circuit is a 1793 LSI chip. that provides all the
necessary control of the two disk drive units (1 and 2). The disk drive control-
ler (UB7) is a serial interface that is under software control. The 1793 inter-
faces with the disk drive electronics via buffer interface gates UA8 thru UA10.

Disk Drive

The Osborne 1 contains two disk drive units that store information on a
floppy disk. Each disk has 40 tracks capable of storing 102K bytes for a total of
80 tracks (204K bytes) with two drives. The disks when operating rotate at 300
rpm that results in 200 millisecond period of rotation. The head can move
across the 40 tracks taking approximately 20 milliseconds per track step time.
The recorded data is retrieved as a serial data stream. This data is examined by
the disk controller to decipher which sector is being read.
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Disk Drive Electronics

The disk drive electronics board on each drive provides the following
functions:

1. Read amplification to amplify signals received from the magnetic
read heads

2. Write drive control that is used to drive the recording head

3. Motor control electronics used to maintain the disk drive motor run-
ning at a constant speed

4. Stepper motor control used to activate the stepping motor and move

the head across the disk to the proper track in response to step

commands from the disk controller

Track 0 sensors

6. Write protect that detects if a tab has been placed over a notch in the
disk envelope prohibiting the ability to write on the disk

7. Index sensing that senses a hole in the disk to provide an index point

@

Disk Format

The disk track format is such that it provides the writing and reading of
magnetic flux densities along a disk track. An electrical pulse, applied to a
write head, will result in polarizing the magnetic particles in the disk at a
specific spot. During the read process, the spot will cause an electrical read
pulse to be developed. These pulses when written, will normally occur at 4
microsecond intervals.

To be assured that the correct pulse train versus noise is read, the pulse is
gated with a 4 microsecond clock pulse generated by a counter. In this man-
ner, noise transient effects will be minimized.

The index timing pulse occurs once each rotation of the disk. With a disk
present in the drive assembly and the drive door closed, the index sensor
optically detects the presence of a disk hole. Only one hole is permitted per
disk to identify the beginning of sector 1. Disks that contain additional holes
(hard sectored disks) will not operate correctly in the disk drives.

To verify a good recording, the information writing operation must be com-
pleted before the second index pulse occurs. A second index pulse will termi-
nate the operation and will cause an error indication to occur. The index pulse
received by the 1793 disk drive controller is a significant indicator of oper-
ational status.
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RESET AND NMI

Reset and NMI are two signals generated separately that produce similar
results.

NMI: Pressing the Reset Switch S1 on the front of the Computer will cause
the non-maskable interrupt (NMI) to be generated from the debounce buffer
UE20 (Schematic, Sheet 1). The NMI or reset signal causes ROM to be ad-
dressed (at location zero) as explained later. When Reset switch S1 is pressed,
the following sequence occurs:

1. NMl s applied to the D input of UB6 and to pin 4 of AND gate UA4
(Schematic, Sheet 3).

2. The M1* output of the CPU is inverted by UB12 and clocks flip-flops
UB6 and UB4. The Q output of UB6 goes low, and this signal, ANDed
with switch signal, applies NMI* to the CPU.

The next M1* pulse switches the Q output of UB4 low, and the pulse after that
sets the Q output of UB4 (ROM MODE*) low. The active low Q* output of
UB4B prevents further clocking of UB1 and UB4 via OR gate UB4UAA4.

UDI10B functions as an I/O write cycle decoder. The low active outputs of
UDI10A perform as follows:

1. YO clears flip-flop UB4 and ROM MODE* becomes low active.

2. Y1 presets UB4 and ROM MODE* goes high which enables RAM if
MEM REQ* is low.

3. Y2 causes BIT 9 to go high. UEI0A serves as a latch so that BIT 9
remains high until Y3 goes low, setting BIT 9 low.

Reset: Before the computer power supply is turned on, Capacitor C12 (Sche-
matic, Sheet 1) is completely discharged. Turning the power supply on results
in the Capacitor (C12) being charged to 5V. This charging does not occur
instantaneously. The time it takes depends on Resistors R1, R6 and Capacitor
C12. While C12 is charging, the input to UB3A is in the low state (between 0
and 2.0 Volts) and this results in the output of UB3B, which is the reset signal,
being low. Reset is routed to:

Z80 CPU UC11

The parallel port interface chip UC7
Interface chip UC15 (Figure 5)
Clear input of flip-flop UB4

Ll s

The reset signal resets the parallel port interface and the video interface chip.
The effect of the reset signal on the CPU and on flip-flop UB4 is the same as
the NMI signal.
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12.0 Osborne 1 Schematics

12.1 MAIN LOGIC BOARD SCHEMATICS

Following are the schematics for the main logic printed circuit board:
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@75 | 7PS21@4-0@ | @205 | EA IRES,FXD,1/4W 5S4 10@@K IR14,R15,R16,R17,R18 |
@76 | 7P52181-0@ | 2@l | EA IRES,FXD, 1/4W S% 18@& OHM IR24 |
@77 | 7P3zZez@-@@ | @@d2 | EA IRES,FXD, 1/74W 5% 22 OHM IRZ, R21 |
@78 | 7P5zE21-@@ | @22 | EA IRES,FXD, 1/4W 5% 2z@ OHM IR8, R4@ !
1273 | 7pS2eee-a@ | @v3 | EA IRES,FXD, 1/4W 5% 2.2K IR22, R23, R33 I
la8@ | 7P5zE23~0@ | @21 | EA IRES,FXD, 1/4W S% 22K IR1 1
lagl | 7P52330-@@ | @@l | ER IRES,FXD,1/4W 5% 33 OHM IR7 I
a8z | 7PSE331-0@ | @@3 | EA JRES,FXD, 1/4W S% 33@ OHM IR3, R1@, R12 |
@83 | 7PSE332-00 | Q@2 | EA IRES,FXD, 1/4W S% 3. 3K IR29, R4E I
1284 | 7PS2470-@@ | Q@1 | EA IRES,FXD, 1/4W 5% 47 0OHM IR41 |
1285 | 7PS2471-2@ | @22 | EA IRES,FXD, 1/4W 5% 470 OHM IR6, R4 ]
la8e | 7PGE472-02 | @01 | EA IRES,FXD, 1/4W S% 4.7K IR13 !
f@87 | 7P52473-00 | @04 | EA IRES,FXD, 1/4W S% 47K IR11,R25, R27, R28 |
88 | 7P611@&-2@ | Q@1 | EA ISWITCH, DRPDT, MOMENTARY, ACTION 151 I
@89 | 7P611@3-2@ | @21 | EA ISWITCH BUTTON 1 (81) I
1a%9@ | 7PeIu@-@2 | Q@4 | EA ICONN, SHUNT,2 PIN 4J1), (J3), (J4), (JS) |
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Appendix A
Z80 Instruction Set

Presented here is the Z80A instruction set:
Z80 Instruction Set

Register Layout:

Main Register Set Alternate Registers
Accumulator Flags Accumulator’ Flags'
B C | B C
D E D’ E
H L H L
interrupt vector I memory refresh R

index register IX

index register IY

stack pointer SP

program counter PC

nnnn = hexadecimal 16-bit value

- dd

nn = hexadecimal 8-bit value
= 8-bit signed displacment

r = register

b = single bit
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Z80 instruction

ADC A,(HL)
ADC A[(IX+dd)
ADC ALY +dd)
ADC Ar

ADC A,nn
ADC HL,BC
ADC HL,DE
ADC HL,HL
ADC HL,SP
ADD A,(HL)
ADD A,(IX-+dd)
ADD A, (IY+dd)
ADD A,r

ADD A,nn
ADD HL,BC
ADD HL,DE
ADD HL,HL
ADD HL,SP
ADD IX,BC
ADD IX,DE
ADD IXIX
ADD IX,SP
ADD 1Y,BC
ADD 1Y,DE
ADD IYIY
ADD 1Y, SP
AND (HL)
AND (IX+dd)
AND (IY+dd)
AND r

AND nn

BIT b,(HL)

BIT b,(IX-+dd)
BIT b,(IY+dd)
BIT b,r

CALL nnnn
CALL C,nnnn
CALL M,nnnn
CALL NC,nnnn
CALL NZ,nnnn
CALL P,nnnn
CALL PE,nnnn
CALL PO,nnnn
CALL Znnnn
CCF

CP (HL)

CP (IX+dd)

CP (IY+dd)
CPr

CP nn

CPD

8080 instruction

ADC M
none
none
ADCr
ADI nn
none
none
none
none
ADD M
none
none
ADD r
ADI nn
DAD B
DAD D
DAD H
DAD SP
none
none
none
none
none
none
none
none
ANA M
none
none
ANAr
ANI nn
none
none
none
none
CALL nnnn
CC nnnn
CM nnnn
CNC nnnn
CNZ nnnn
CP nnnn
CPE nnnn
CPO nnnn
CZ nnnn
CMC
CMP M
none
none
CMP r
CPI nn
none

description

adds byte at HL to A

adds byte indexed by X to A
adds byte indexed by Y to A
adds value in register to A
adds value to A

adds BC to HL

adds DE to HL

doubles HL

adds stack pointer to HL
adds byte at HL to A

adds byte indexed by X to A
adds byte indexed by Y to A
adds value in regsiter to A
adds value to A

adds BC to HL

adds DE to HL

doubles HL

adds stack pointer to HL
adds BC to X index

adds DE to X index

doubles X index

adds stack pointer to X index
adds BC to Y index

adds DE to Y index

doubles Y index

adds stack pointer to Y index
logical AND with byte and A
logical AND with index and A
logical AND with index and A
logical AND with register and A
logical AND with value and A
test bit of byte at HL

test bit of byte at index X
test bit of byte at index Y
test bit of regsiter value
subroutine call to location
subroutine call if carry
subroutine call if sign
subroutine call if carry reset
subroutine call if zero reset
subroutine call if sign reset
subroutine call if parity
subroutine call if parity reset
subroutine call if zero
complement carry flag
compare byte at HL to A
compare byte at X index to A
compare byte at Y index to A
compare register value to A
compare value to A

compare byte at HL and decrement BC



Z80 instruction

CPDR

CPI
CPIR

CPL

DAA

DEC (HL)
DEC (IX+dd)
DEC (IY+dd)
DEC r

DEC BC

DEC DE
DEC HL
DEC SP

DEC IX

DEC IY

DI

DJNZ dd

EI

EX (SP) HL
EX (SP),IX
EX (SP),IY
EX AF,AF
EX DE,HL
EXX

HALT

IM 0

M1

IM 2

IN r,(C)

IN A,(nn)
INC (HL)
INC (IX+dd)
INC (IY+dd)
INCr

INC BE

INC DE

INC HL

INC SP

INC IX
INCIY

IND

INDR
INI
INIR

JP (HL)
JP (IX)

APPENDIX A

8080 instruction

none

none
none

CMA
DAA
DCR M
none
none
DCR r
DCX B
DCX D
DCX H
DCX SP
none
none
DI
none
EI
XTHL
none
none
none
XCHG
none
HLT
none
none
none
none
IN nn
INR M
none
none
INR r
INX B
INX D
INX H
INX SP
none
none
none

none
none
none

PCHL
none

description

compare byte
repeat

Z80 INSTRUCTION SET

at HL, decrement and

compare byte at HL, increment BC

compare byte
repeat
complement A

at HL, increment and

decimal adjust A
decrement byte at HL
decrement byte at index X
decrement byte at index Y
decrement register

decrement BC
decrement DE
decrement HL

decrement stack pointer
decrement X index

decrement Y index

disable interrupts

decrement B and jump relative
enable interrupts

exchange stack pointer with HL
exchange stack pointer with X index
exchange stack pointer with Y index
exchange AF register sets
exchange DE and HL

exchange BC,DE,HL register sets
suspend operation

set interrupt mode 0

set interrupt mode 1

set interrupt mode 2

input byte from C port to register
input byte from por to A
increment byte at HL

increment byte at X index
increment byte at Y index
increment byte in register

increment BC
increment DE
increment HL

increment stack pointer

increment X index

increment Y index

input from C port to HL byte, decre-
ment B, increment HL

input from C port to HL byte, decre-
ment B, increment HL, repeat

input from C port to HL byte, decre-
ment B, decrement HL

input from C port to HL byte, decre-
ment B, decrement HL, repeat

copy HL to PC then jump to it

copy X index to PC then jump
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Z80 instruction

JP (1Y)

JP nnnn

JP C,nnnn

JP M,nnnn

JP NC,nnnn
JP NZ,nnnn
JP P,nnnn

JP PE,nnnn
JP PO,nnnn
JP Z,nnnn

JR dd

JR C,dd

JR NC,dd

JR NZ,dd

JR Z,dd

LD (BC),A

LD (DE),A

LD (HL),r

LD (HL),nn
LD (IX-+dd)r
LD (IX+dd),nn
LD (IY+dd),r
LD (IY+dd),nn
LD (nnnn),A
LD (nnnn),BC
LD (nnnn),DE
LD (nnnn) HL
LD (nnnn),IX
LD (nnnn),IY
LD (nnnn),SP

LD A,(BC)
LD A,(DE)
LD A

LD AR

LD LA

LD RA

LD r,(HL)

LD r,(IX+dd)
LD r,(IY+dd)
LD rr

LD rnn

LD A,(nnnn)
LD BC,(nnnn)
LD DE,(nnnn)
LD HL,(nnnn)
LD BC,nnnn
LD DE,nnnn
LD HL,nnnn
LD SP,nnnn
LD IX,nnnn
LD IY,nnnn
LD IX,(nnnn)

8080 instruction

none
JMP nnnn
JC nnnn
JM nnnn
JNC nnnn
JNZ nnnn
JP nnnn
JPE nnnn
JPO nnnn
JZ nnnn
none
none
none
none
none
STAX B
STAX D
MOV M,r
MVI M,nn
none
none
none
none

STA nnnn
none
none
SHLD nnnn
none
none
none

LDAX B
LDAX D
none

none

none

none

MOV rM
none

none

MOV rr
MVI r,nn
LDA nnnn
none

none

LHLD nnnn
LXI B,nnnn
LXI D,nnnn
LXI H,nnnn
LXI SP,annn
none

none

none

description

copy Y index to PC then jump
jump to location

jump if carry

jump if sign

jump if no carry

jump if not zero

jump if sign reset

jump if parity

jump if parity reset

jump if zero

jump relative using value
jump relative if carry
jump relative if no carry
jump relative if not zero
jump relative if zero
move A to byte at BC
move A to byte at DE

move byte in register to byte at HL.

move value to byte at HL
move byte into byte at indexed
move byte into byte at indexed
move byte into byte at indexed
move byte into byte at indexed
move A to location

location
location
location
location

move BC to location and location + 1
move DE to location and location + 1
move HL to location and location + 1
move IX to location and location + 1
move IY to location and location + 1
move stack pointer to location and lo-

cation + 1
move byte at BC to A
move byte at DE to A

move interrupt vector register to A
move memory refresh register to A
move A to interrupt vector register
move A to memory refresh register

move byte at HL to register
move byte at IX to register
move byte at IY to register

move byte from register to register

move value to register
load A from location
load BC from locations
load DE from locations
load HL from locations
load BC with value
load DE with value
load HL with value
load stack pointer with value
load IX with value
load IY with value
load IX from locations



Z80 instruction

LD IY,(nnnn)
LD SP,(nnnn)
LD SP,HL
LD SPIX

LD SPIY
LDD

LDDR

LDI

LDIR

NEG

NOP

OR (HL)
OR (IX+dd)
OR (IY+dd)
ORr

OR nn
OTDR

OTIR

OUT (O),r
OUT (nn),A
OUTD

OUTI

POP AF
POP BC
POP DE
POP HL
POP IX
POP 1Y
PUSH AF
PUSH BC
PUSH DE
PUSH HL
PUSH IX
PUSH IY

RES b,(IX+dd)
RES b,(IY+dd)

RES br
RET

8080 instruction

none
none
SPHL
none
none
none

none

none

none

none
NOP
ORA M
none
none
ORAr
ORI nn
none

none

none
OUT nn
none

none

POP PSW
POP B
POP D
POP H
none
none
PUSH PSW
PUSH B
PUSH D
PUSH H
none
none
none
none
none
RET

APPENDIX A

description

load IY from locations
load stack pointer from locations
load stack pointer from HL
load stack pointer from IX
load stack pointer from IY
move byte at HL to DE location,
ment BC, decrement HL
and DE
move byte at HL to DE location,
ment BC, decrement HL
and DE, repeat
move byte at HL to DE location,
ment BC, increment HL
and DE
move byte at HL to DE location,
ment BC, increment HL
and DE, repeat
two’s complement of A
no operation
logical OR of A and byte at HL
logical OR of A and byte at IX
logical OR of A and byte at I'Y
logical OR of A and register
logical OR of A and value
output byte at HL to port C,
decrement B, decrement HL,
repeat
output byte at HL to port C,
decrement B, increment HL,
repeat
output byte in register to port C
output value to port A
output byte from HL to port C,
decrement B, decrement HL
output byte from HL to port C,
decrement B, increment HL
restore AF from stack
restore BC from stack
restore DE from stack
restore HL from stack
restore IX from stack
restore 1Y from stack
store AF on stack
store BC on stack
store DE on stack
store HL on stack
store IX on stack
store IY on stack
reset bit in byte at IX
reset bit in byte at IY
reset bit in register
return from subroutine

Z80 INSTRUCTION SET

decre-

decre-

decre-

decre-

117



OSBORNE 1 TECHNICAL MANUAL

118

Z80 instruction

RET C

RET M

RET NC

RET NZ

RET P

RET PE

RET PO

RET Z

RETI

RETN

RL (HL)

RL (IX+dd)
RL (IY-+dd)
RL r

RLA

RLC (HL)
RLC (IX+dd)
RLC (IY+dd)
RLC r

RLCA

RLD

RR (HL)

RR (IX+dd)
RR (IY+dd)
RRr

RRA

RRC (HL)
RRC (IX+dd)
RRC (IY+dd)
RRC r

RRCA

RRD

RST 00h

RST 08h

RST 10h

RST 18h

RST 20h

RST 28h

RST 30h

RST 38h

SBC A,(HL)
SBC A(IX+dd)
SBC A,(IY+dd)
SBC A,r

SBC Ann
SBC HL,BC
SBC HL,DE
SBC HL HL
SBC HL,SP
SCF

SET b,(HL)
SET b,(IX+dd)
SET b,(IY+dd)

8080 instruction

RC
RM
RNC
RNZ
RP
RPE
RPO
RZ
none
none
none
none
none
none
RAL
none
none
none
none
RLC
none
none
none
none
none
RAR
none
none
none
none
RRC
none
RST 0
RST 1
RST 2
RST 3
RST 4
RST 5
RST 6
RST 7
SBB M
none
none
SBB r
SBI nn
none
none
none
none
STC
none
none
none

description

return if carry

return if sign

return if no carry

return if not zero

return if sign reset

return if parity

return if parity reset

return if zero

return from maskable interrupt
return from nonmaskable interrupt
rotate byte at HL left with carry
rotate byte at IX left with carry
rotate byte at IY left with carry
rotate byte in register left with carry
rotate byte in A left with carry
rotate byte at HL circularly left
rotate byte at IX circularly left
rotate byte at IY circularly left
rotate byte in register circularly left
rotate byte in A circularly left
rotate 12 bits n HL 4 bits at time left
rotate byte at HL right with carry
rotate byte at IX right with carry
rotate byte at I'Y right with carry
rotate byte in register right with carry
rotate accumulator right

rotate byte in HL circularly right
rotate byte in IX circularly right
rotate byte in IY circularly right
rotate byte in register circularly right
rotate byte in A circularly right
rotate 12 bits in HL 4 bits at time right
first restart location

second restart location

third restart location

fourth restart location

fifth restart location

sixth restart location

seventh restart location

eighth restart location

subtract byte at HL from A

subtract byte at IX from A

subtract byte at IY from A

subtract byte in register from A
subtract value from A

subtract BC from HL

subtract DE from HL

subtract HL from HL

subtract SP from HL

set carry flag

set big in byte at HL

set bit in byte at IX

set bit in byte at IY



Z80 instruction

SET b,r

SLA (HL)
SLA (IX+dd)
SLA (IY+dd)
SLAr

SRA (HL)
SRA (IX+dd)
SRA (IY+dd)
SRA r

SRL (HL)
SRL (IX+dd)
SRL (IY+dd)
SRL r

SUB (HL)
SUB (IX+dd)
SUB (IY+dd)
SUB r

SUB nn

XOR (HL)
XOR (IX+dd)
XOR (IY+dd)
XOR r

XOR nn

APPENDIX A

8080 instruction

none
none
none
none
none
none
none
none
none
none
none
none
none
SUB M
none
none
SUBr
SUI nn
XRA M
none
none
XRA r
XRI nn

Z80 INSTRUCTION SET

description

set bit in byte in register

arithmetic shift left on byte at HL
arithmetic shift left on byte at IX
arithmetic shift left on byte at IY
arithmetic shift left on byte in register
arithmetic shift right on byte at HL
arithmetic shift right on byte at IX
arithmetic shift right on byte at IY
arithmetic shift right on byte in register
logical shift right on byte at HL
logical shift right on byte at IX
logical shift right on byte at IY
logical shift right on byte in register
subtract byte at HL from A

subtract byte at IX from A

subtract byte at IY from A

subtract byte in register from A
subtract value from A

XOR HL register

XOR IX register

XOR 1Y register

XOR register

XOR value with A
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Appendix B
6821 PIA Registers/
Instructions

The following specifications on the 6821 PIA were furnished in full by
Motorola, Inc:
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OTOROLA

SEMICONDUCTORS

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721

MC6821
(1.0 MHz)

MO et
MC68B21
(2.0 MHz)

PERIPHERAL INTERFACE ADAPTER (PIA)

The MC6821 Peripheral Interface Adapter provides the universal
means of interfacing peripheral equipment to the M6800 family of
microprocessors. This device is capable of interfacing the MPU to
peripherals through two 8-bit bidirectional peripheral data buses and
four control lines. No external logic is required for interfacing to most
peripheral devices.

The functional configuration of the PIA is programmed by the MPU
during system initialization. Each of the peripheral data lines can be pro-
grammed to act as an input or output, and each of the four con-
trol/interrupt lines may be programmed for one of several control
modes. This allows a high degree of flexibility in the overall operation of

MOS

(N-CHANNEL, SILICON-GATE,
DEPLETION LOAD)

PERIPHERAL INTERFACE
ADAPTER

the interface. 9 L SUFFIX
® 8-Bit Bidirectional Data Bus for Communication with the b CERAMIC PACKAGE
CASE 716
MPU
® Two Bidirectional 8-Bit Buses for Interface to Peripherals
® Two Programmable Control Registers
® Two Programmable Data Direction Registers S SUFFIX
e . CERDIP PACKAGE
® Four Individually-Controlled Interrupt Input Lines; Two CASE 734
Usable as Peripheral Control Outputs
® Handshake Control Logic for Input and Output Peripheral
Operation
® High-Impedance Three-State and Direct Transistor Drive P SUFFIX
Peripheral Lines PLASTIC PACKAGE
CASE 711

® Program Controlled Interrupt and Interrupt Disable Capability
® CMOS Drive Capability on Side A Peripheka| Lines

® Two TTL Drive Capability on All A and B Side Buffers

® TTL-Compatible

® Static Operation

PIN ASSIGNMENT

vsslli @ 1 CA1
PAO([] 2 39{]cA2
MAXIMUM RATINGS PAI3 38f1IRQA
- PA2[] 4 37{1IRQB
Characteristics Symbol Value Unit PA3
Supply Voltage Vee |-03w+70 ] v gs 36 [IRSO
Input Voltage Vin -03t0+70 | V PA4[l6 35[RS1
Operating Temperature Range TLto TH PAS[] 7 34[IRESET
MC6821, MC68A21, MC68B21 Ta 0 to70 °C
MC6821C, MC68A21C, MC68B21C —40 to +85 PAB0 8 33{1D0
Storage Temperature Range Tstg -651t0 +150 | °C PA7[]9 3201
PBO[} 10 D2
THERMAL. CHARACTERISTICS P11 30[D3
Characteristic Symbol Value Unit 212 29104
Thermal .ffesistance pe3f]i3 105
Ceramic 0 50 oC/W
Plastic JA 100 pPBaf]14 27{106
Cerdip ' 60 PB5[15 26[1D7
PB6[16 2500 E
This device contains circuitry to protect the inputs against damage due to high PB7[Q17 24f1Cst
static voltages or electric fields; however, it is advised that normal precautions ce1lls 23[1CS2
be taken to avoid application of any voltage higher than maximum-rated
voltages to this high-impedance circuit. Reliability of operation is enhanced if ce2lj19 22[1cso
unused inputs are tied to an appropriate logic voltage (i.e., either Vgg or Vce). veell2o 21R/W

©MOTOROLA INC., 1981 DS9435-R2
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POWER CONSIDERATIONS

The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+(Ppeoya) (1
Where:

T =Ambient Temperature, °C
0 A= Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT + PPORT
PINT=ICcC x Vce, Watts — Chip Internal Power
PPORT = Port Power Dissipation, Watts — User Determined

For most applications PPORT < P|NT and can be neglected. PPORT may becorme significant if the device is configured to

drive Darlington bases or sink LED loads.
An approximate relationship between Pp and T (if PPORT is neglected) is:

Pp=K+(Ty+273°C} (2)
Solving equations 1 and 2 for K gives:
K = Ppe(T A+ 273°C) + 0 A*PD2 3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known TA. Using this value of K the values of Pp and TJ can be obtained by solving equations (1) and (2) iteratively for any
value of TA.

DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vdc +5%, Vss=0, TA=T to TH unless otherwise noted).

L Characteristic TSymbol | Min [ Typ | Max__| Unit
BUS CONTROL INPUTS (R/W, Enable, RESET, RS0, RS1, CS0, CS1, CS2)
Input High Voltage VIH Vss+20 ] ~— vce Vv
Input Low Voltage ViL Vss—-0.3 - Vgs+0.8 Vv
Input Leakage Current (Vjn=0 t0 5.256 V) lin - 10| 256 A
Capacitance (Vin=0, Tao=26°C, f=1.0 MH2) Cin - - 7.5 pF
INTERRUPT OUTPUTS (IRQA, 1RQB)
Output Low Voltage (I pad=3.2 mA) VoL - — |Vgs+04| V
Three-State Output Leakage Current loz - 1.0 10 pA
Capacitance (Vin=0, TA=25°C, f=1.0 MH2) Cout - - 5.0 pF
DATA BUS (D0-D7)
Input High Voltage ViH Vgs+20 | - vee \
Input Low Voltage ViL Vgg—-03 | -~ Vgs+0.8 \
Three-State Input Leakage Current (Vin=0.4 t0 2.4 V) iz - 20 10 pA
Output High Voltage (I gag= — 206 pA) VOH Vgg+24 | - - \
Output Low Voltage (I gad=1.6 mA) VoL - - Vgs+0.4 v
Capacitance (Vin,=0, TA=26°C, f=1.0 MH2) Cin - - 12.6 pF
PERIPHERAL BUS (PA0-PA7, PBO-PB7, CA1, CA2, CB1, CB2)
Input Leakage Current R/W, RESET, RS0, RS1, €S0, CS1, CSZ, CA1, " _ 1.0 25 A
{(Vin=0105.25V) CB1,Enable| : : s
Three-State Input Leakage Current (Vi =0.4t0 2.4 V) PBO-PB7, CB2 Wz - 2.0 10 pA
Input High Current (Vi =2.4 V) PAO-PA7, CA2 H - 200 —400 - pA
Darlington Drive Current (Vo =1.5V) PBO-PB7,CB2| IOH -1.0 - -10 mA
Input Low Current (V| =0.4 V) ’ ] PAQO-PA7, CA2 L - -1.3 -24 mA
Output High Voltage
(I pad = — 200 pA) PAQO-PA7, PBO-PB7, CA2,CB2| VOH Vss+24 | — - \
(ILoad= — 10A) PAO-PA7, CA2 Vee-10] - -
Output Low Voitage (I| gad=3.2 mA) VoL - — [ Vss+04} V
Capacitance (Vi =0, TA=25°C, f=1.0 MHz) Cin - - 10 pF
POWER REQUIREMENTS )
[ Internal Power Dissipation (Measured at Tp = T|) I PINT - I - [ 550 I mw
e

@ MOTOROLA Semiconductor Products Inc.
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BUS TIMING CHARACTERISTICS (See Notes 1 and 2)
Jﬂ:_‘n;;r ! Characteristic Symbol _IW“:\ C68|3I1ax hhﬂ/li:GBl:ﬂZ;lx m:‘:’“:ﬁx Unit
1 Cycle Time teye 1.0 | 10 J0o67 | 10 |05 | 10 us
2 Pulse Width, E Low PWEL |430 | — | 280 | — 210 | — ns
3 Pulse Width, E High PWEH (480 | — | 280 | — [220 | — ns
4 Clock Rise and Fall Time tr, tf - 25 - 25 - 20 ns
9 Address Hold Time tAH 10 - 10 - 10 - ns
13 Address Setup Time Before E tAS 80 - 60 - 40 - ns
14 Chip Select Setup Time Before E tcs 80 - 60 - 40 - ns
15 Chip Select Hold Time tCH 10 — 10 - 10 - ns
18 Read Data Hold Time tDHR 20 50" | 20 50" | 20 50*| ns
21 Write Data Hold Time tDHW 10 - 10 - 10 - ms
30 Output Data Delay Time tDDR - 1290 | - 180 | -~ 150 { ns
31 Input Data Setup Time tpsw | 165 - 80 - 60 - ns

*The data bus output buffers are no longer sourcing or sinking current by tpHrmax (High Impedance).

FIGURE 1 — BUS TIMING

1. Voltage levels shown are V| <04 V, V, .=
2. Measurement points shown are 0.8 V a

2.4 V, nisss otherwise specified.
2.0V, uniess otherwise specified.

3
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e XXXXXX XXX
(Non-Muxed) /Y y)& 4
‘13; % >
%€ {14 }
s / N :
- L}
~—@— <
Read Data = | : MPU Read Data Non-Muxed
Non-Muxed
(1) <—@—>
Write Data =™ % MPU Write Data Non-Muxed } <
Non-Muxed 4 { t—
!
21
Notes:
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PERIPHERAL TIMING CHARACTERISTICS (Vcc=5.0V +5%, Vgs=0V, TA=T¢ to TH unless otherwise specified)

Characteristic Symbol MhiI:‘CGBalax mg&ﬁ:x mgm?ﬂx Unit R.:}Le.r%n: °
Data Setup Time tPDS 200 | — 136 | — 100 - ns 6
Data Hold Time tPDH 0 - 0 - 0 - ns 6
Delay Time, Enable Negative Transition to CA2 Negative Transition tCA2 - 1.0 — 0670 ~ |0B500 | s | 3,7,8
Delay Time, Enable Negative Transition to CA2 Positive Transition TRS1 - 1.0 — |0.670| — (0500 | us 3,7
Rise and Fall Times for CA1 and CA2 Input Signals tr, tf — 1.0 - 1.0 - 1.0 | us 8
Delay Time from CA?1 Active Transition to CA2 Positive Transition tRS2 - 20 - |13 - 1.0 | ps 3,8
Delay Time, Enable Negative Transition to Data Valid tPDW - 1.0 — |o670] — 05 [ws| 3.9,10
Dellaxlogrxgl,' !(E:r:z;le Negative Transition to CMOS Data Valid temos | - 20 _ 113l - 10 |us| 49
Delay Time, Enable Positive Transition to CB2 Negative Transition tCB2 - 101 — |0670f — | 05 | pus | 3, 11,12
Delay Time, Data Valid to CB2 Negative Transition tpc 20 - 20 - 20 - ns 3. 10
Delay Time, Enable Positive Transition to CB2 Positive Transition tRS1 - 1.0 - 10670 — 05 | us 3,1
Control Output Pulse Width, CA2/CB2 PWeT | 800 | — | 376 — [ 280 — ns N
Rise and Fall Time for CB1 and CB2 input Signals tr, tf - 1.0 - 1.0 - 1.0 M 12
Delay Time, CB1 Active Transition to CB2 Positive Transition tRS?2 - 2.0 - | 135] - 1.0 | us 3,12
Interrupt Release Time, TRQA and IRQB YR - |160] — |110] — |08 | us| 5 14
Interrupt Response Time tRS3 - 1.0 - 1.0 - 1.0 | us 5,13
Interrupt Input Pulse Time PW) 500 - 500 — 500 - ns 13
AESET Low Time* tRL 10| - Joes| — |06} — | us 16
*The BESET line must be high a minimum of 1.0 us before addressing the PIA.
FIGURE 3 — TTL EQUIVALENT
FIGURE 2 — BUS TIMING TEST LOADS TEST LOAD
(bo-o7) 5.0V (PAO—-PA7, PBO—PB7, CA2, CB2)
RL=2.4 kO 50V
Test Point MMD6150 RL=1.25 k@
or Equiv. -— MDB150
c R Test Point .
v or Equiv.
130 pF 1.7 k0 MMD7000 :
or Equiv. [ R
MMD7000
= = or Equiv.

FIGURE 4 — CMOS EQUIVALENT
TEST LOAD

(PAO-PA7, CA2)

Test Point o———j

30 pF

—

@ MOTOROLA Semiconductor Products Inc.

C=30pF, R=12k

FIGURE 5 — NMOS EQUIVALENT
TEST LOAD

(TRQ Only)
5.0V

3ka

Test Point

100 pF I
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FIGURE 6 — PERIPHERAL DATA SETUP AND HOLD TIMES
(Read Mode)

PAO-PA7
PBO-PB7
—_

PDS

~—tPDH

Enable

FIGURE 8 — CA2 DELAY TIME
{Read Mode; CRA-5=1, CRA-3=CRA-4=0)

Enable
/L
7/
L, ™= tr.tf
7/
CA1
-
= tCA2 tRS2 =
CA2

FIGURE 10 — PERIPHERAL DATA AND CB2 DELAY TIMES
(Write Mode; CRB-5=CRB-3=1, CRB-4=0)

Eae O\ s

tPOW

PBO-PB7

~toc-—-1
cB2* \

*cp2 goes low as a result of the
positive transition of Enable.

FIGURE 12 — CB2 DELAY TIME
(Write Mode; CRB-5=1, CRB-3=CRB-4=0)

Enable
— \.7/L
/e

a - -ty t¢
7/
ce1
/L.
4
latcB2 RS2 '——‘
cBe2

* Assumes part was deselected during
any previous E puise.

@ MOTOROLA Semiconductor Products Inc.

FIGURE 7 — CA2 DELAY TIME
(Read Mode; CRA-5=CRA3=1, CRA-4=0)

Enable

tca2 ft—

I‘—‘RS1 *
PWer T

CA2

* Assumes part was deselected during
the previous E pulise.

FIGURE 9 — PERIPHERAL CMOS DATA DELAY TIMES
(Write Mode; CRA-6=CRA-3=1, CRA-4=0)

Enab.e_\ / \

tCMOS-»f
tpPwD| I ------- Vee -30% Veg

PAO-PA7,
CA2

FIGURE 11 — CB2 DELAY TIME
(Write Mode; CRB-5=CRB-3=1, CRB-4=0)

Enable

f=—tCB2 tRs1*

|a———— PWeT ———n]

cB2

*Assumes part was deselected during the
previous E pulse.

FIGURE 13 — INTERRUPT PULSE WIDTH AND TRQ RESPONSE

PW,

1
~
CA1,2 'L

cB1,2

IRQA/B. N

trsa® {

* Assumes Interrupt Enable Bits are set.

Note: Timing measurements are referenced to and from a low voltage of 0.8 volts and a high voltage of 2.0 volts, uniess otherwise noted.
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FIGURE 14 — TRQ RELEASE TIME FIGURE 15 — RESET LOW TIME
' RL .
Enable I —
RESET \ {
YR
el — *The RESET line must be a Vi for a minimum of
1.0 us before addressing the PIA.

Note: Timing measurements are referenced to and from a low voltage of 0.8 volts and a high voltage of 2.0 volts, unless otherwise noted.

FIGURE 16 — EXPANDED BLOCK DIAGRAM

TROA 36 — 40 cal
j_'__.' Interrupt Status
Control A 39 CA2
Control
Register A
DO 33 --— (CRA) I
D1 32 -a— l N] Data Direction
D2 31 l/ Register A
l l i (DDRA)
D3 30 -«——s Data Bus
Buffers <
D4 29 -—» (DBB) Output Bus <7
D5 28 -w—&-
D6 27 ~a— [« 2 PA0
D7 26 Ogtput ra—a 3 PA1
- . Register A PA2
(ORA) 4
Peripheral t—w 5 PA3
lnterAface —w 6 PA4L
g (g— 7 PAS
Bus Input’ o
Register ] 8 PA6
(BIR) g- l—» 9 PA7
Ve = Pin 20 |«—» 10 PBO
Vgsg - Pin 1
E> Qutput lt—»= 11 PB1
Register B > j— 12 P
B2
(ORB) .
cso 22 - >~ Peripheral la—= 13 PB3
| f -
cS1 24 —» nteé ace lg—> 14 PB4
CS2 23 —~ Chip lt— 15 PB5
RSO 36 —a  Select l«—» 16 PB6
RS1 35 —— R/W lt— 17 PB7
R/W 21 R Control Ay
Enable 25 —~
RESET 34 ——
L——] ‘__ Data Direction
Control Register B
) Register B (DDRB)
(CRB) -
- {.a—— 18 CB1
interrupt Status
iRGB 37 - Control B la—»- 19 CB2

@ MOTOROLA Semiconductor Products Inc.
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PIA INTERFACE SIGNALS FOR MPU

The PIA interfaces to the M6800 bus with an 8-bit bidirec-
tional data bus, three chip select lines, two register select
lines, two interrupt request lines, a read/write line, an enable
line and a reset line. To ensure proper operation with the
MC6800, MC6802, or MC6808 microprocessors, VMA
should be used as an active part of the address decoding.

Bidirectional Data (D0-D7) — The bidirectional data lines
(DO-D7) allow the transfer of data between the MPU and the
PIA. The data bus output drivers are three-state devices that
remain in the high-impedance (off) state except when the
MPU performs a PIA read operation. The read/write line is in
the read (high) state when the PIA is selected for a read
operation.

Enable () — The enable pulse, E, is the only timing
signal that is supplied to the PIA. Timing of all other signals
is referenced to the leading and trailing edges of the E pulse.

Read/Write (R/W) — This signal is generated by the
MPU to control the direction of data transfers on the data
bus. A low state on the PIA read/write line enables the input
buffers and data is transferred from the MPU to the PIA on
the E signal if the device has been selected. A high on the
read/write line sets up the PIA for a transfer of data to the
bus. The PIA output buffers are enabled when the proper ad-
dress and the enable pulse E are present.

RESET - The active low RESET line is used to reset all
register bits in the PIA to a logical zero (low). This line can be
used as a power-on reset and as a master reset during
system operation.

Chip Selacts (CS0, CS1, and CS2) — These three input
signals are used to select the PIA. CSO and CS1 must be
high and C52 must be low for selection of the device. Data
transfers are then performed under the control of the enable
and read/write signals. The chip select lines must be stable

for the duration of the E pulse. The device is deselected
when any of the chip selects are in the inactive state.

Register Selects {RSO and RS1) — The two register
select lines are used to select the various registers inside the
PIA. These two lines are used in conjunction with internal
Control Registers to select a particular register that is to be
written or read.

The register and chip select lines should be stable for the
duration of the E pulse while in the read or write cycle.

Interrupt Request (IRQA and IRQB) — The active low In-
terrupt Request lines {IRQA and IRQB) act to interrupt the
MPU either directly or through interrupt priority circuitry.
These lines are “open drain” (no load device on the chip).
This permits all interrupt request lines to be tied together in a
wire-OR configuration.

Each Interrupt Request line has two internal interrupt flag
bits that can cause the Interrupt Request line to go low. Each
flag bit is associated with a particular peripheral interrupt
line. Also, four interrupt enable bits are provided in the PIA
which may be used to inhibit a particular interrupt from a
peripheral device.

Servicing an interrupt by the MPU may be accomplished
by a software routine that, on a prioritized basis, sequentially
reads and tests the two control registers in each PIA for in-
terrupt flag bits that are set.

The interrupt flags are cleared (zeroed) as a result of an
MPU Read Peripheral Data Operation of the corresponding
data register. After being cleared, the interrupt flag bit can-
not be enabled to be set until the PIA is deselected during an
E pulse. The E pulse is used to condition the interrupt control
lines (CA1, CA2, CB1, CB2). When these lines are used as
interrupt inputs, at least one E pulse must occur from the in-
active edge to the active edge of the interrupt input signal to
condition the edge sense network. If the interrupt flag has
been enabled and the edge sense circuit has been properly
conditioned, the interrupt flag will be set on the next active
transition of the interrupt input pin.

PIA PERIPHERAL INTERFACE LINES

The PIA provides two 8-bit bidirectional data buses and
four interrupt/control lines for interfacing to peripheral
devices.

Section A Peripheral Data (PAO-PA7) — Each of the
peripheral data lines can be programmed to act as an input or
output. This is accomplished by setting a “1”’ in the cor-
responding Data Direction Register bit for those lines which
are to be outputs. A 0" in a bit of the Data Direction
Register causes the corresponding peripheral data line to act
as an input. During an MPU Read Peripheral Data Operation,
the data on peripheral lines programmed to act as inputs ap-
pears directly on the corresponding MPU Data Bus lines. In
the input mode, the internal pullup resistor on these lines
represents & maximum of 1.5 standard TTL loads.

The data in Qutput Register A will appear on the data lines
that are programmed to be outputs. A logical 1" written in-
to the register will cause a "‘high’’ on the corresponding data

@ MOTOROLA Semiconductor Products Inc.

7

line while a “0" results in a ““low.” Data in Output Register A
may be read by an MPU ’Read Peripheral Data A'’ operation
when the corresponding lines are programmed as outputs.
This data will be read property if the voltage on the
peripheral data lines is greater than 2.0 volts for a logic ‘1"’
output and less than 0.8 volt for a logic ‘0" output. Loading
the output lines such that the voltage on these lines does not
reach full voltage causes the data transferred into the MPU
on a Read operation to differ from that contained in the
respective bit of Output Register A.

Section B Peripheral Data (PB0-PB7) — The peripheral
data lines in the B Section of the PIA can be programmed to
act, as either inputs or outputs in a similar manner to PAQ-
PA7. They have three-state capabiity, allowing them to enter
a high-impedance state when the peripheral data line is used
as an input. In addition, data on the peripheral data fines
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PBO-PB7 will be read properly from those lines programmed
as outputs even if the voltages are below 2.0 volits for a
""high’ or above 0.8 V for a “low". -As outputs, these lines
are compatible with standard TTL and may also be used as a
source of up to 1 milliampere at 1.5 volts to directly drive the
base of a transistor switch.

Interrupt Input (CA1 and CB1) — Peripheral input lines
CA1 and CB1 are input only lines that set the interrupt flags
of the control registers. The active transition for these
signals is also programmed by the two control registers.

Peripheral Control (CA2) — The peripheral control line
CA2 can be programmed to act as an interrupt input or as a

INITIALIZATION

A RESET has the effect of zeroing all PIA registers. This
will set PAO-PA7, PBO-PB7, CA2 and CB2 as inputs, and all
interrupts disabled. The PIA must be configured during the
restart program which follows the reset.

There are six locations within the PIA accessible to the
MPU data bus: two Peripheral Registers, two Data Direction
Registers, and two Control Registers. Selection of these
locations is controlled by the RSO and RS1 inputs together
with bit 2 in_the Control Register, as shown in Table 1.

Details of possible configurations of the Data Direction
and Control Register are as follows:

TABLE 1 — INTERNAL ADDRESSING

Control
Register Bit
RS1| RSO | CRA-2 | CRB-2 Location Setected

0 0 1 X Peripheral Register A

0 0 0 X Data Direction Register A
0 1 X X Control Register A

1 0 X 1 Peripheral Register B

1 0 X 0 Data Direction Register B
1 1 X X Control Register B

X = Don't Care

PORT A-B HARDWARE CHARACTERISTICS

As shown in Figure 17, the MC6821 has a pair of I/0 ports
whose characteristics differ greatly. The A side is designed
to drive CMOS logic to normal 30% to 70% levels, and incor-
porates an internal pullup device that remains connected
even in the input mode. Because of this, the A side requires
more drive current in the input mode than Port B. In con-
trast, the B side uses a normal three-state NMOS buffer
which cannot pullup to CMOS levels without external
resistors. The B side can drive extra loads such as Darl-
ingtons without problem. When the PIA comes out of reset,
the A port represents inputs with pullup resistors, whereas
the B side (input mode also) will float high or low, depending
upon the load connected to it.

@ MOTOROLA
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peripheral control output. As an output, this line is compati-
ble with standard TTL; as an input the internal pullup resistor
on this line represents 1.5 standard TTL loads. The function
of this signal line is programmed with Control Register A.

Peripheral Control (CB2) — Peripheral Control line CB2
may also be programmed to act as an interrupt input or
peripheral control output. As an input, this line has high in-
put impedance and is compatible with standard TTL. As an
output it is compatible with standard TTL and may also be
used as a source of up to 1 milliampere at 1.5 volts to directly
drive the base of a transistor switch. This line is programmed
by Control Register B.

INTERNAL CONTROLS

Notice the differences between a Port A and Port B read
operation when in the output mode. When reading Port A,
the actual pin is read, whereas the B side read comes from.an
output latch, ahead of the actual pin.

CONTROL REGISTERS (CRA and CRB)

The two Control Registers (CRA and CRB) allow the MPU
to control the operation of the four peripheral control lines
CA1, CA2, CB1, and CB2. In addition they allow the MPU to
enable the interrupt lines and monitor the status of the inter-
rupt flags. Bits 0 through 5 of the two registers' may be writ-
ten or read by the MPU when the proper chip select and
register select signals are applied. Bits 6 and 7 of the two
registers are read only and are modified by external interrupts
occurring on control lines CA1, CA2, CB1, or CB2. The for-
mat of the control words is shown in Figure 18. o

DATA DIRECTION ACCESS CONTROL BIT (CRA-2 anti
CRB-2)

Bit 2, in each Control Register (CRA and CRB), deter-
mines selection of either a Peripheral Output Register or the
corresponding Data Direction E Register when the proper
register select signals are applied to RS0 and RS1. A 1" in
bit 2 allows access of the Peripheral Interface Register, while
a "'0" causes the Data Direction Register to be addressed.

interrupt Flags (CRA-6, CRA-7, CRB-6, and CRB-7) —
The four interrupt flag bits are set by active transitions of
signals on the four Interrupt and Peripheral Control lines
when those lines are programmed to be inputs. These bits
cannot be set directly from the MPU Data Bus and are reset
indirectly by a Read Peripheral Data Operation on the ap-
propriate section.

Control of CA2 and CB2 Peripheral Control Lines (CRA-3,
CRA-4, CRA-5, CRB-3, CRB-4, and CRB-5) — Bits 3, 4, and
5 of the two control registers are used to control the CA2 and
CB2 Peripheral Control lines. These bits determine if the con-
trol lines will be an interrupt input or an output control
signal. If bit CRA-5 (CRB-5) is low, CA2 (CB2) is an interrupt
input line similar to CA1 (CB1). When CRA-6 (CRB-5} is
high, CA2 (CB2) becomes an output signal that may be used
to control peripheral data transfers. When in the output
mode, CA2 and CB2 have slightly different loading
characteristics.
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enable the MPU interrupt signals TRQA and (RQB, respec-
tively. Bits CRA-1 and CRB-1 determine the active transition
of the interrupt input signals CA1 and CB1.

Control of CA1 and CB1 Interrupt Input Lines (CRA-0,
CRB-1, CRA-1, and CRB-1) — The two lowest-order bits of
the control registers are used to-control the interrupt input
lines CA1 and CB1. Bits CRA-0 and CRB-0 are used to

FIGURE 17 — PORT A AND PORT B EQUIVALENT CIRCUITS

Port A Port B
vce vce
DATA — Port Pin Data Direction
1 == Port Pi
Data ———— DATA —¢ ort Pin
L <
Direction N ’_—D
{1—Cutput Pin) Dat{:1olrlif)t$ni’in)
0—Input Pin) -
: nput - (0—Output Pin) -
Read of B
Data When
in Output
Mode
Read A Data getad orf‘ B
To External in Input or  Lata when
Bus Output Mode in Input Mode
-oq - Internal PIA Bus -
ORDERING INFORMATION
MC68A21 CcpP
Motorola Integrated Circuit ( Speed Device Temperature Range
M6800 Family 1.0 MHz MC6821P,L,S 0 to 70°C
Blanks= 1.0 MHz ’ MC6821CP,CL,CS —40 to +86°C
A=1.5MHz 1.5 MH MCB8A21P,L,S 0 to +70°C
B=20MHz o MRz MCB8A21CP,CL,CS —40 to +85°C
Device Designation 2.0 MHz MC68B21P,L.S 00 +70°C
In M6800 Family
Temperature Rarige
Blank=0°— +70°C
C= —40°— +85°C
Package
P = Plastic
S = Cerdip
L = Ceramic

BETTER PROGRAM

Better program processing is available on all types listed. Add

suffix letters to part number.

Level 1 add "'S" Level 2 add 'D"’

Level 1 ”"S"" =10 Temp Cycles — (—25 to 150°C);
Hi Temp testing at TA max.

Level 2 "'D"" = 168 Hour Burn-in at 126°C

lLevel 3 "DS" = Combination of Level 1 and 2.

Level 3 add "“DS"”

@ MOTOROLA Semiconductor Products Inc.
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Determine Active CA1 (CB1) Transition for Setting

Interrupt Flag IRQA(B)1 — (bit 7)

b1=0: IRQA(B} set by high-to-low transition on CA1
(cB1)

b1=1: IRQA(B)1 set by low-to-high transition on CA1
(CB1).

IRQA(B) 1 Interrupt Flag (bit 7)

Goes high on active transition of CA1 (CB1); Automa-
tically cleared by MPU Read of Output Register A(B).
May also be cleared by hardware Reset.

FIGURE 18 — CONTROL WORD FORMAT

CA1 (CB1) Interrupt Request Enable/Disable

b0=0: Disables IRQA(B) MPU Interrupt by CA1
(CB1) active transition.

b0=1: Enable IRQA(B) MPU Interrupt by CA1 (CB1)
active transition.

1. IRQAIB) will occur on next {IMPU generated) positive
transition of b0 if CA1 {CB1) active transition oc-
curred while interrupt was disabled.

L

1
b7 b6 b5 b4 b3 b2 b1 | b0
Control Register | |RQA(B)1 | IRQA(B)2 CA2 {CB2} DDR CA1 (CB1)
Flag Flag Control Access Control
.

IRQA(B)2 Interrupt Flag (bit 6)

When CA2 (CB2) is an input, IRQA(B) goes high on ac-
tive transition CA2 (CB2); Automatically cleared by
MPU Read of Output Register A(B). May also be
cleared by hardware Reset.

CA2 (CB2) Established as Output {b5=1): IRQA(B)
2=0, not affected by CA2 (CB2)} transitions.

Determines Whether Data Direction Register Or Output
Register is Addressed

b2=0; Data Direction Register selected.

b2=1: Output Register selected.

CA2 (CB2) Established as Output by b5=1
(Note that operation of CA2 and CB2 output

b5 b4 b3 functions are not identical)

TF—ca2

10 b3=0: Read Strobe with CA1 Restore
CA2 goes low on first high-to-low
E transition following an MPU read
of Qutput Register A; returned high
by next active CA1 transition, as
specified by bit 1.

b3=1: Read Strobe with E Restore
CA2 goes low on first high-to-low
E transition following an MPU read
of Output Register A; returned high
by next high-to-low E transition dur-
ing a deselect.

—>» CB2

b3=0; Write Strobe with CB1 Restore
CB2 goes low on first low-to-high
E transition following an MPU write
into Output Register B; returned
high by the next active CB1 transi-
tion as specified by bit 1. CRB-b7
must first be cleared by a read of
data.
b3=1: Wirite Strobe with E Restore
CB2 goes low on first low-to-high
E transition foliowing an MPU write
into Output Register B; returned
high by the next low-to-high E tran-
sition following an E pulse which
occurred while the part was de-
selected.
11 Set/Reset CA2 (CB2)
CA2 {CB2) goes low as MPU writes
b3=0 into Control Register.
CA2 (CB2) goes high as MPU writes
b3=1 into Control Register.

10

CA2 (CB2) Established as Input by b5=0

b5 b4

T,

0 CA2 (CB2) Interrupt Request Enable/Disable

b3=0: Disables IRQA(B) MPU Interrupt by
CA2 (CB2) active transition.*

b3=1: Enables IRQA(B) MPU Interrupt by
CA2 (CB2) active transition.

*IRQA(B) will occur on next {MPU generat-

ted) positive transition of b3 if CA2 (CB2),

active transition occurred while interrupt

was disabled.

L3 Determines Active CA2 (CB2) Transition for

Setting Interrupt Flag IRQA(B)2 — (Bit-b6)

b4=0: IRQA(B)2 set by high-to-low transi-
tion on CA2 (CB2).

b4=1: IRQA(B)2 set by low-to-high transi-
tion on CA2 (CB2).

@ MOTOROLA Semiconductor Products Inc.




Appendix C
6850 ACIA Registers/
Instructions

The following specifications on the 6850 ACIA were furnished in full by
Motorola, Inc:
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MCES30
MC68A50

(1.5 MHz)

M&?SBSO

MHz)

ASYNCHRONOUS COMMUNICATIONS INTERFACE
ADAPTER (ACIA)

The MC6850 Asynchronous Communications Interface Adapter pro-
vides the data formatting and control to interface serial asynchronous
data communications information to bus organized systems such as the
MC68C0 Microprocessing Unit. )

The bus interface of the MC6850 includes select, enable, read/write,
interrupt and bus interface logic to allow data transfer over an 8-bit
bidirectional data bus. The parallel data of the bus system is serially
transmitted and received by the asynchronous data interface, with pro-
per formatting and error checking. The functional configuration of the
ACIA is programmed via the data bus during system initialization. A
programmable Control Register provides variable word lengths, clock
division ratios, transmit control, receive control, and interrupt control.
For peripheral or modem operation, three control lines are provided.
These lines allow the ACIA to interface directly with the MC6860L
0-600 bps digital modem.
® 8- and 9-Bit Transmission
® Optional Even and Odd Parity
® Parity, Overrun and Framing Error Checking
® Programmable Control Register
® Optional +1, + 16, and +~64 Clock Modes
® Up to 1.0 Mbps Transmission
® False Start Bit Deletion
® Peripheral/Modem Control Functions
® Double Buffered
® One- or Two-Stop Bit Operation

MOS

(N-CHANNEL, SILICON-GATE)

ASYNCHRONOUS
COMMUNICATIONS INTERFACE
ADAPTER

MC6850 ASYNCHRONOQUS COMMUNICATIONS INTERFACE ADAPTER
BLOCK DIAGRAM

- Data _
Data Bus ~a—=f ~ Bus »| Transmitter [— g 173NSMIt
Butfers Data
. Receive
Receiver  jeg——o-
Data
— ) -t
Address
Control lSeteetjon
and
and P '
Interrupt ontro Peripheral/
- }4—————— Modem
- : Control

S SUFFIX
CERDIP PACKAGE

CASE 623

P SUFFIX

PLASTIC PACKAGE
CASE 709
L SUFFIX
CERAMIC PACKAGE
CASE 716
PIN ASSIGNMENT

vssili @ ' u 1CTS

Rx Data[]2 23f15CD
Rx CLK[]3 221 Do
Tx CLK 4 213 o1
RTS [O5 2011 D2
Tx Data[]6 1903
irRQ0O7 18 [1D4
csofs 17pos
csz Qo 16 [1 D6
cs1o 15 {1 D7

RS O 14[JE
veeldh2 13QR/W

©MOTOROLA INC., 1981 DS 9493-R2




MC6850¢MC68

MAXIMUM RATINGS

“Characteristics Symbol Value Unit This device contains circuitry to protect the
Supply Voltage Vee -03to +70}| V inputs against damage due to high static
Input Voltage Vin ~03t0+70| Vv voltages or electric fields; however, it is ad-
Operating Temperature Range T o TH vised that normal precautions be taken to
MC6850. MC68AB0, MCE8BE0 A OL[O 70 oC avoid application of any voitage higher than
M(2685022 MC68AE;OC MCE8B50C _40 1o +85 maximum rated voltages to this high-
S = - = - T = w1 c impedance circuit. Reliability of operation is
torage Temperature Hange stg —ooto + enhanced if unused inputs are tied to an ap-
propriate logic voltage level {e.g., either Vgg
THERMAL CHARACTERISTICS or Vgl
Characteristic Symbol Value Unit
Thermal Resistance
Plastic 120 o
Ceramic By 60 C/w
Cerdip 65
POWER CONSIDERATIONS
The average chip-junction temperature, T j, in °C can be obtained from:
Ty=Ta+ (PDeoyA) (1)

Where:
T A= Ambient Temperature, °C
6= Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT+PPORT
PINT=IcCcx Vce, Watts — Chip Internal Power
PpoRT = Port Power Dissipation, Watts — User Determined

For most applications PPORT < PINT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and T {if PPORT is neglected) is:

Pp=K~+(Ty+273°C) (2)
Solving equations 1 and 2 for K gives:
K=Ppe(Ta+ 273°C)+0JA0P[)2 (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known T A. Using this value of K the values of Pp and TJ can be obtained by solving equations (1) and {2) iteratively for any
value of Ta.

DC ELECTRICAL CHARACTERISTICS (Ve =5.0 Vde +5%, V§s=0, TA=TL to TH unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Input High Voltage VIH Vgg+2.0 - vee \
Input Low Voltage ' ViL Vgg-0.3 - Vgg+0.8 Vv
Input Leakage Current R/W, CSO, CS1, '(E_Erla_bl_e I _ 10 25 A
{Vin=0105.25 V) RS, RxD, RxC, CTS, DCD in : : s
Three-State (Off State) Input Current DO-D7
{Vin=0.4 to 2.4 V) ° TS| - 20 10 KA
Output High Voltage DO-D7
(ILoad= — 205 uA, Enable Pulse Width <25 us) VOH Vgg+2.4 - - Vv
ILoad= — 100 wA, Enable Pulse Width < 25 us} Tx Data, RTS Vgg+2.4 - -
Output Low Voltage (I gad=1.6 mA, Enable Pulse Width <25 us) VoL - - Vgg+0.4 Vv
Output Leakage Current (Off State) (VoH=2.4 V) RQ ILOH - 1.0 10 pA
internal Power Dissipation (Measured at Tao=T() PINT - 300 525 mwW
Internal Input Capacitance
(Vin=0, TA=25°C, f=1.0MHz2) DO-D7 Cin — 10 12.5 pF
E, Tx CLK, Rx CLK, R/W, RS, Rx Data, CS0, CS1, €52, TT3, BCD - 7.0 7.5
Output Capacitance RTS, Tx Data C - - 10 F
(Vin=0, TA=25°C, f=1.0 MHz) RQ | out - - 5.0 P

MOTOROLA Semiconductor Products Inc.
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SERIAL DATA TIMING CHARACTERISTICS

Characteristic Symbol I\_IICGBSO : M.068A50 MC69850 Unit
. Min | Max | Min | Max | Min | Max
Data Clock Pulse Width, Low + 16, +64 Modes PWCL 600 | — [450) — |280 | — ns
(See Figure 1) +1Mode 90( —. |60 — [BOO | —
Data CIogl-: Pulse Width, High + 16, + 64 Modes PWCH 600 - 4450 | — 280 - ns
(See Figure 2) ) + 1 Mode 900 | — | 650 500 | —
Data Clock Frequency + 16, + 64 Modes fc - 0.8 - 1.0 - 1.5 | MHz
+ 1 Mode — | 600 | — | 750 | — | 1000 | kHz
Data Clock-to-Data Delay for Transmitter (See Figure 3) tTDD — | 600 | — | 540 | — | 460 | ns
Receive Data Setup Time (See Figure 4) +1Mode | tRps | 260 | — | 100 | - 30 - ns
Receive Data Hold Time (See Figure 5) +1Mode | tRpH | 260 | — 100 | — 30 - ns
Interrupt Request Release Time (See Figure 6) IR - 1.2 - 0.9 - 07 | us
Request-to-Send Delay Time (See Figure 6) ) tRTS — | 560 | — | 480 | — | 400 ]| ns
Input Rise and Fall Times (or 10% of the pulse width if smaller) tr, tf — 1.0 - 0.5 — 0256 ] aus
FIGURE 1 — CLOCK PULSE WIDTH, LOW-STATE FIGURE 2 — CLOCK PULSE WIDTH, HIGH-STATE

PW,

cL Tx Clk ya )
Tx Clk \ / a °(':'k /

or x

Rx Clk PWcH

FIGURE 4 — RECEIVE DATA SETUP TIME

FIGURE 3 — TRANSMIT DATA OUTPUT DELAY {+1 Mode)
Tx Clk \ / Rx Data X
.
—=| trpp fe— *RDS
Tx Data Rx Clock
FIGURE 5 — RECEIVE DATA HOLD TIME FIGURE 6 — REQUEST-TO-SEND DELAY AND
{+1 Mode) INTERRUPT-REQUEST RELEASE TIMES
Enable \
Rx Clk
l*— 'RDH — le—tr1s

RTS
Rx Data
[ t| R ———————

=
IRQ /

Note: Timing measurements are referenced to and from a low voltage of 0.8 volits and a high voltage of 2.0 volts, unless otherwise noted.

@ MOTOROLA Semiconductor Products Inc.
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BUS TIMING CHARACTERISTICS (See Notes 1 and 2 and Figure 7)

Ident. - MC6850 MC68A50 | MC68B50 .
Number Characteristic Symbol Min T Max 1 Min | Max | Min | Max Unit

1 Cycle Time teye 1.0| 10 067 | 10 | 05| 10 us

2 Pulse Width, E Low PWEL | 430 | 9500 [ 280 | 9500 | 210 | 9500| ns

3 Pulse Width, E High PWgH | 450 [ 9500 | 280 | 9500 | 220 | 9500 ns

4 Clock Rise and Fall Time tr, tf - 25 - 25 - 20 ns

9 Address Hold Time tAH 10 — 10 - 10 - ns

13 Address Setup Time Before E tAS 80 - 60 - 40 - ns

14 - | Chip Select Setup Time Before E tcs 80 - 60 - 40 - ns

15 Chip Select Hold Time tCH 10 - 10 - 10 - ns

18 Read Data Hold Time tDHR 20 | B0 | 20 50* 1 20 | 50" | ns

21 Write Data Hold Time tDHW 10 - 10 - 10 - ns

30 Output Data Delay Time tDDR -} 20| - 180 | — 160 | ns

31 Input Data Setup Time tpsw | 166 - 80 - 60 - ns

*The data bus output buffers are no longer sourcing or sinking current by tpHRmax (High Impedance).
FIGURE 7 — BUS TIMING CHARACTERISTICS
O, >
< 0
£ \7 - x
<« f\s - L-_—.
amO) — =©
R/W, Address \xA\(H
(Non-Muxed) LY. X
MU ® -+ <®
<> 14,
s 1/ \
Read Data MPU Read Data Non-Muxed '
Non-Muxed - 45.
2 ~—G)—>
Write Data — % MPU Write Data Non-Muxed {' y, '
Muxed y I
1. Voltage levels shown are V| <0.4 V, VH4=2.4 V, unless otherwise specified. @
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.
FIGURE 8 — BUS TIMING TEST LOADS
L_oa_d A __lﬁad B
(D0-D7, RTS, Tx Data) (IRQ Only)

5.0V 5.0 V
RL=25kQ 3 kQ

MMDG150
or Equiv,

100 pF
MMD 7000
or Equiv.

Test Point 4

Test Point —
C R

C = 130 pF for D0-D7
= 30 pF for RTS and Tx Data

@ MOTOROLA
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R = 11.7 k§ for DO-D7
= 24 k2 for RTS and Tx Data
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FIGURE 9 — EXPANDED BLOCK DIAGRAM

Transmit Clock 4 Clock Parity
Enable 14 ——+ Gen Gen
Read/Write 13 —® chip ‘* ” I
Chip Select 0 8 —» Select Transmit Transmit
Chip Select 1 10 — and Data p Shift f————————® 6 Transmit Data
Chip Select 2 9 ——Q) Read/Write Register Register
Register Select 11 —gm{ Control ’
Transmit
| Control O—T—— 24 Clear-to-Send
-
DO 22 -t -
Status
D121 - < Register *
Int t
D2 20 <& "Leo';i”cp IO— 7 Interrupt Request
D3 19 <@ Data / (P
Bus .
D4 18 Buffers 23 Data Carrier Detect
D5 17 <]
D6 16 ’ : O = 5 Request-to-Send
D7 15 < Control
Register 6
Receive Parity
Control Check
VCC= Pin 12 Receive Receive
_pi Data Shift 2 Receive Data
Vgg=Pin 1 . ;
Register Register
Clock Sync
; Gen . Logic <
Receive Clock 3

DEVICE OPERATION

At the bus interface, the ACIA appears as two addressable
memory locations. Internally, there are four registers: two
read-only "and two write-only registers. The read-only
registers are Status and Receive Data; the write-only
registers are Control and Transmit Data. The serial interface
consists of serial input and output lines with independent
clocks, and three peripheral/modem control lines.

POWER ON/MASTER .RESET

The master reset (CRO, CR1) should be set during system
initialization to insure the reset condition and prepare for pro-
gramming the ACIA functional configuration when the com-
munications_channel_is required. During the first master
reset, the IRQ and RTS outputs are held at level 1. On all
other master resets,_the RTS output can be programmed
high or low with the IRQ output held high. Control bits CRb
and CR6 should also be programmed to define the state of
RTS whenever master reset is utilized. The ACIA also con-
tains internal power-on reset logic to detect the power line
turn-on transition and hold the chip in a reset state to pre-
vent erroneous output transitions prior to initialization. This
circuitry depends on clean power turn-on transitions. The

5
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power-on reset is released by means of the bus-programmed
master reset which must be applied prior to operating the
ACIA. After master resetting the ACIA, the programmable
Control Register can be set for a number of options such as
variable clock divider ratios, variable word length, one or two
stop bits, parity (even, odd, or none), etc.

TRANSMIT

A typical transmitting sequence consists of reading the
ACIA Status Register either as a result of an interrupt or in
the ACIA's turn in a polling sequence. A character may be
written into the Transmit Data Register if the status read
operation has indicated that the Transmit Data Register is
empty. This character is transferred to a Shift Register where
it is serialized and transmitted from the Transmit Data output
preceded by a start bit and followed by one or two stop bits.
internal parity (odd or even) can be optionally added to the
character and will occur between the last data bit and the
first stop bit. After the first character is written in the Data
Register, the Status Register can be read again to check for a
Transmit Data Register Empty condition and current
peripheral status. If the register is empty, another character
can be loaded for transmission even though the first
character is in the process of being transmitted (because of
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double buffering). The second character will be automatical-
ly transferred into the Shift Register when the first character
transmission is completed. This sequence continues until all
the characters have been transmitted.

RECEIVE

Data is received from a peripheral by means of the Receive
Data input. A divide-by-one clock ratio is provided for an ex-
ternally synchronized clock (to its data) while the divide-
by-16 and 64 ratios are provided for internal synchronization.
Bit synchronization in the divide-by-16 and 64 modes is in-
itiated by the detection of 8 or 32 low samples on the receive
line in the divide-by-16 and 64 modes respectively. False start
bit deletion capability insures that a full half bit of a start bit
has been received before the internal clock is synchronized
to the bit time. As a character is being received, parity (odd
or even) will be checked and the error indication will be
available in the Status Register along with framing error,
overrun error, and Receive Data Register full. in a typical
receiving sequence, the Status Register is read to determine
if a character has been received from a peripheral. If the
Receiver Data Register is full, the character is placed on the
8-bit ACIA bus when a Read Data command is received from
the MPU. When parity has beén selected for a 7-bit word (7
bits plus parity), the receiver strips the parity bit (D7=0) so
that data alone is transferred to the MPU. This feature
reduces MPU programming. The Status Register can con-
tinue to be read to determine when another character is
available in the Receive Data Register. The receiver is also
double buffered so that a character can be read from the
data register as another character is being received in the
shift register. The above sequence continues until all
characters have been received.

INPUT/OUTPUT FUNCTIONS

ACIA INTERFACE SIGNALS FOR MPU

The ACIA interfaces to the M6800 MPU with an 8-bit
bidirectional data bus, three chip select lines, a register select
line, an interrupt request line, read/write line, and enable
line. These signals permit the MPU to have complete control
over the ACIA.

ACIA Bidirectional Data (D0-D7) — The bidirectional data
lines (DO-D7) allow for data transfer between the ACIA and
the MPU. The data bus output drivers are three-state devices
that remain in the high-impedance (off) state except when
the MPU performs an ACIA read operation.

ACIA Enable (E) — The Enable signal, E, is a high-
impedance TTL-compatible input that enables the bus in-
put/output data buffers and clocks data to and from the
ACIA. This signal will normally be a derivative of the MC6800
¢2 Clock or MC6809 E clock.

Read/Write (R/W) — The Read/Write line is a high-
impedance input that is TTL compatible and is used to con-
trol the direction of data flow through the ACIA's input/out-
put data bus interface. When Read/Write is high (MPU Read
cycle), ACIA output drivers are turned on and a selected
register is read. When it is low, the ACIA output drivers are

MOTOROLA Semiconductor Products Inc.
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turned off and the MPU writes into a selected register.
Therefore, the Read/Write signal is used to select read-only
or write-only registers within the ACIA.

Chip Select {CS0, CS1, CS2) — These three high-
impedance TTL-compatible input lines are used to address
the ACIA. The ACIA is selected when CS0 and CS1 are high
and CS2 is low. Transfers of data to and from the ACIA are
then performed under the control of the Enable Signal,
Read/Write, and Register Select.

Register Select (RS) — The Register Select line is a high-
impedance input that is TTL compatible. A high level is used
to select the Transmit/Receive Data Registers and a low
level the Control/Status Registers. The Read/Write signal
line is used in conjunction with Register Select to select the
read-only or write-only register in each register pair.

Interrupt Request (IRQ) — Interrupt Request is a TTL-
compatible, open-drain (no internal pullup), active low out-
put that is used to interrupt the MPU. The IRQ output re-
mains low as long as the cause of the interrupt is present and
the appropriate interrupt enable within the ACIA is set. The
TRQ status bit, when high, indicates the TRQ output is in the
active state.

Interrupts result from conditions in both the transmitter
and receiver sections of the ACIA, The transmitter section
causes an interrupt when the _Transmitter Interrupt Enabled
condition is selected (CR5®*CR6), and the Transmit Data
Register Empty (TDRE) status bit is high. The TDRE status
bit indicates the current status of the Transmitter Data
Register except when inhibited by Clear-to-Send (CTS) be-
ing high or the ACIA being maintained in the Reset condi-
tion. The interrupt is cleared by writing data into the
Transmit Data Register. The interrupt is masked by disabling
the Transmitter Interrupt via CRb5 or CR6 or by the loss of
CTS which inhibits the TDRE status bit. The Receiver sec-
tion causes an interrupt when the Receiver Interrupt Enable
is set and the Receive Data Register Full (RDRF) status bit is
high, an Overrun has occurred, or Data Carrier Detect (DCD)
has gone high. An interrupt resulting from the RDRF status
bit can be cleared by reading data or resetting the ACIA. In-
terrupts caused by Overrun or loss of DCD are cleared by
reading the status register after the error condition has oc-
curred and then reading the Receive Data Register or reset-
ting the ACIA. The receiver interrupt is masked by resetting
the Receiver Interrupt Enable.

CLOCK INPUTS

Separate high-impedance TTL-compatible inputs are pro-
vided for clocking of transmitted and received data. Clock
frequencies of 1, 16, or 64 times the data rate may be
selected.

Transmit Clock (Tx CLK) — The Transmit Clock input is
used for the clocking of transmitted data. The transmitter in-
itiates data on the negative transition of the clock.

Receive Clock (Rx CLK) — The Receive Clock input is
used for synchronization of received data. (In the +1 mode,
the clock and data must be synchronized externally.) The
receiver samples the data on the positive transition of the
clock.
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SERIAL INPUT/OUTPUT LINES

Receive Data (Rx Data) — The Receive Data line is a high-
impedance TTL-compatible input through which data is
received in a serial format. Synchronization with a clock for
detection of data is accomplished internally when clock rates
of 16 or 64 times the bit rate are used.

Transmit. Data (Tx Data) — The Transmit Data output line
transfers serial data to a modem or other peripheral.

PERIPHERAL/MODEM CONTROL

The ACIA includes several functions that permit limited
control of a peripheral or modem. The functions included are
Clear-to-Send, Request-to-Send and Data Carrier Detect.

Clear-to-Send (CTS) — This high-impedance TTL-
compatible input provides automatic control of the transmit-
ting end of a communications link via the modem Clear-to-
Send active low output by inhibiting the Transmit Data
Register Empty (TDRE) status bit.

Request-to-Send (RTS) — The Request-to-Send output
enables the MPU to control a peripheral or modem via the
data bus. The RTS output corresponds to the state of the
Control Register bits CRb6 and CR6. When CR6=0 or both
CRb and CR6=1, the RTS output is low (the active state).
This output can also be used for Data Terminal Ready (DTR).

Data Carrier Detect (DCD) — This high-impedance TTL-
compatible input provides automatic control, such as in the
receiving end of a communications link by means of a
modem Data Carrier Detect output. The DCD input inhibits
and initializes the receiver section of the ACIA when high. A
low-to-high transition of the Data Carrier Detect initiates an
interrupt to the MPU to indicate the occurrence of a loss of
carrier when the Receive Interrupt Enable bit is set. The
Rx CLK must be running for proper DCD operation.

ACIA REGISTERS

The expanded block diagram for the ACIA indicates the in-
ternal registers on the chip that are used for the status, con-
trol, receiving, and transmitting of data. The content of each
of the registers is summarized in Table 1.

TRANSMIT DATA REGISTER (TDR)

Data is written in the Transmit Data Register during the
negative transition of the enable (E) when the ACIA has been
addressed with RS high and R/W low. Writing data into the
register causes the Transmit Data Register Empty bit in the
Status Register to go low. Data can then be transmitted. |f
the transmitter is idling and no character is being transmit-
ted, then the transfer will take place within 1-bit time of the
trailing edge of the Write command. If a character is being
transmitted, the new data character will commence as soon
as the previous character is complete. The transfer of data
causes the Transmit Data Register Empty (TDRE) bit to in-
dicate empty.

RECEIVE DATA REGISTER (RDR)

Data is automatically transferred to the empty Receive
Data Register {(RDR) from the receiver deserializer (a shift
register) upon receiving a complete character. This event
causes the Receive Data Register Full bit (RDRF) in the
status buffer to go high (full). Data may then be read
through the bus by addressing the ACIA and selecting the
Receive Data Register with RS and R/W high when the
ACIA is enabled. The non-destructive read cycle causes the
RDRF bit to be cleared to empty although the data is re-
tained in the RDR. The status is maintained by RDRF as to
whether or not the data is current. When the Receive Data
Register is full, the automatic transfer of data from the
Receiver Shift Register to the Data Register is inhibited and
the RDR contents remain valid with its current status stored
in the Status Register.

TABLE 1 — DEFINITION OF ACIA REGISTER CONTENTS

Buffer Address
Data RS  R/W RS » R/W RS e R/W RS e R/W
Bus: Transmit Receive )
Line Data Data Control Status
Number Register Register Register Register
{Write Only) (Read Only) (Write Only) (Read Only)
0] Data Bit 0* Data Bit O Counter Divide ‘Receive Data Register
Select 1 (CRO) Full (RDRF)
1 Data Bit 1 Data Bit'1 Counter Divide Transmit Data Register
Select 2.(CR1) Empty (TDRE)
2 Data Bit 2 Data Bit 2 Word Select 1 Data Carrier Detect
(CR2) (DCD)
3 Data Bit 3 Data Bit 3 Word Select 2 Clear-to-Send
(CR3) (CTS)
L3 Data Bit 4 Data Bit 4 Word Select 3 Framing Error
(CR4) (FE)
5 Data Bit 5 Data Bit 5 Transmit Controf 1 Receiver Overrun
(CRS) {OVRN)
6 Data Bit 6 Data Bit 6 Transmit Control 2 Parity Error (PE)
{CR6)
7 Data Bit 7*** Data Bit 7** Receive Interrupt Interrupt Request
Enable (CR7) (1RQ)

* Leading bit = LSB = Bit 0
** Data bit will be zero in 7-bit plus parity modes.

*** Data bitis ““don’t care'’ in 7-bit plus parity modes.

@ MOTOROLA Semiconductor Products Inc.
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CONTROL REGISTER

The ACIA Control Register consists of eight bits of write-
only buffer that are selected when RS and R/W are low. This
register controls the function of the receiver, transmitter, in-
terrupt enables, and the Réquest-to-Send peri-
pheral/modem control output.

Counter Divide Select Bits (CR0 and CR1) — The Counter
Divide Select Bits (CRO and CR1) determine the divide ratios
utilized in both the transmitter and receiver sections of the
ACIA. Additionally, these bits are used to provide a master
reset for the ACIA which clears the Status Register (except
for external conditions on CTS and DCD) and initializes both
the receiver and transmitter. Master reset does not affect
other Control Register -bits. Note that after power-on or a
power fail/restart, these bits must be set high to reset the
ACIA. After resetting, the clock divide ratio may be selected.
These counter select bits provide for the following clock
divide ratios:

CR1 CRO Function
0 0 +1
0 1 +16
1 0 +64
1 1 Master Reset

Word Select Bits (CR2, CR3, and CR4) — The Word
Select bits are used to select word length, parity, and the
number of stop bits. The encoding format is as follows:

CR4 | CR3 | CR2 Function

7 Bits+ Even Parity + 2 Stop Bits
7 Bits+ Odd Parity + 2 Stop Bits
7 Bits+ Even Parity + 1 Stop Bit
7 Bits+ Odd Parity + 1 Stop Bit
8 Bits+ 2 Stop Bits

8 Bits+ 1 Stop Bit

8 Bits + Even parity + 1 Stop Bit
8 Bits+ Odd Parity+ 1 Stop Bit

—_-m em - 0000
R o R o I YN . W e
= O0O-=0—-=0-—=0

Word length, Parity Select, and Stop Bit changes are not
buffered and therefore become effective immediately.

Transmitter Control Bits (CR5 and CR6) — Two Transmit-
ter Control bits provide for the control of the interrupt from
the Transmit Data Register Empty condition, the Request-to-
Send (RTS) output, and the transmission of a Break level
(space). The following encoding format is used:

CR6 | CRb6 Function
0 0 | RTS=low, Transmitting Interrupt Disabled.
0 1 RTS =low, Transmitting Interrupt Enabled.
1 0 RTS high, Transmitting Interrupt Disabled.
1 1 RTS =low, Transmits a Break leve! on the
Transmit Data Output. Transmitting Inter-
rupt Disabled.

Receive Interrupt Enable Bit {CR7) — The following inter-
rupts wili be enabled by a high level in bit position 7 of the
Control Register (CR7): Receive Data Register Full, Overrun,
or a low-to-high transition on the Data Carrier Detect (DCD)
signal line.

@ MOTOROLA Semiconductor Products Inc.
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STATUS REGISTER

Information on the status of the ACIA is available to the
MPU by reading the ACIA Status Register. This read-only
register is selected when RS is low and R/W is high. Infor-
mation stored in. this register indicates the status of the
Transmit Data Register, the Receive Data Register and error
logic, and-the peripheral/modem status inputs of the ACIA.

Receive Data Register Full (RDRF), Bit 0 — Receive Data
Register Full indicates that received data has been trans-
ferred to the Receive Data Register. RDRF is cleared after an
MPU read of the Recsive Data Register or by a master reset.
The cleared or empty state indicates that the contents of the
Receive Data Register are not current. Data Carrier Detect
being high also causes RDRF to indicate empty.

Transmit Data Register Empty (TDRE), Bit 1 — The
Transmit Data Register Empty bit being set high indicates
that the Transmit Data Register contents have been trans-
ferred and that new data may be entered. The low state in-
dicates that the register is full and that transmission of a new
character has not begun since the last write data command.

Data Carrier Detect (DCD), Bit 2 — The Data Carrier
Detect bit will be high when the DCD input from a modem
has gone high to indicate that a carrier is not present. This bit
going high causes an Interrupt Request to be generated
when the Recsive Interrupt Enable is set. It remains high
after the DCD input is returned tow until cleared by first
reading the Status Register and then the Data Register or
until a master reset occurs. If the DCD input remains high
after read status and read data or master reset has occurred,
the interrupt is cleared, the DCD status bit remains high and
will follow the DCD input.

Clear-to-Send (CTS), Bit 3 — The Clear-to-Send bit in-
dicates the state of the Clear-to-Send input from a modem.
A low CTS indicates that there is a Clear-to-Send from the
modem. In the high state, the Transmit Data Register Empty
bit is inhibited and the Clear-to-Send status bit will be high.
Master reset does not affect the Clear-to-Send status bit.

Framing Error (FE), Bit 4 — Framing error indicates that
the received character is improperly framed by a start and a
stop bit and is detected by the absence of the first stop bit.
This error indicates a synchronization error, faulty transmis-
sion, or a break condition. The framing error flag is set or
reset during the receive data transfer time. Therefore, this er-
ror indicator is present throughout the time that the
associated character is available.

Receiver Overrun (OVRN), Bit5 — Overrun is an error flag
that indicates that one or more characters in the data stream
were lost. That is, a character or a number of characters
were received but not read from the Receive Data Register
(RDR) prior to subsequent characters being received. The
overrun condition begins at the midpoint of the last bit of the
second character received in succession without a read of
the RDR having occurred. The Overrun does not occur in the
Status Register until the valid character prior to Overrun has
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been read. The RDRF bit remains set until the Overrun is
reset. Character synchronization is maintained during the
Overrun condition. The Overrun indication is reset after the
reading of data from the Receive Data Register or by a
Master Reset.

Parity Error (PE), Bit 6 — The parity error flag indicates
that the number of highs {ones) in the character does not
agree with the preselected odd or even parity. Odd parity is
defined to be when the total number of ones is odd. The
parity error indication will be present as long as the data

character is in the RDR. If no parity is selected, then both the
transmitter parity generator output and the receiver partiy
check results are inhibited.

Interrupt Request (IRQ), Bit 7 — The TRQ bit indicates the
state of the TRQ output. Any interrupt condition with its ap-
plicable enable will be indicated in this status bit. Anytime
the TRQ output is low the TRQ bit will be high to indicate the
interrupt or service request status. IRQ is cleared by a read
operation to the Receive Data Register or a write operation
to the Transmit Data Register. '

PACKAGE DIMENSIONS
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ORDERING INFORMATION

MCB8A50CP
Motorola Integrated Circuit .
M6800 Family.
Blanks = 1.0 MHz
A=1.5 MHz
B=2.0 MHz
Device Designation
In M6800 Family
Temperature Range.
Blank=0°— +70°C
C= —40°— +85°C
Package
P = Plastic
S = Cerdip
L= Ceramic

BETTER PROGRAM

Better program processing is available on all types listed. Add
suffix letters to part number.

Level 1 add ”'S"” Level 2 add D" Level 3 add 'DS"”

Level 1 “S"" =10 Temp Cycles — (—25 to 150°C);
Hi Temp testing at T A max.

Level 2 “D" =168 Hour Burn-in at 125°C

Level 3 "DS’ = Combination of Level 1 and 2.

Speed Device Temperature Range
1.0 MHz MC6850P,L,S 0 to 70°C

) MC6850CP,CL,CS —40 10 +85°C
1.6 MHz MC68A5B0P,L,S 0to +70°C

’ MCB8A50CP,CL,CS —40 to +85°C
2.0 MHz MC68BBOP, L, S 0to +70°C

Motorola reserves the right to make changes to any products herein to improve reliability, function or design. Motorola does not assume any liability arising
out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others.

— @ MOTOROLA Semiconductor Products Inc.

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 @ A SUBSIDIARY OF MOTOROLA INC.




Appendix D
MB8877A Disk Controller
Registers/Instructions

The following specifications on the MB8877A disk controller were furnished
in full by Fujitsu Microelectronics:
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T FLoppy Disk

FUJITSU [Ny =Y
P CONTROLLER

MB 8876A
MB 8877A

March 1982
Edition 1.0

FLOPPY DISK FORMATTER/CONTROLLER

® One-Chip Floppy Fisk Formatter/Controller.
® Applicable to Single Density Floppy Disk, Double Density Floppy Disk and
Mini Floppy Disk.
® |nterfaceable to 8-bit Microprocessor. Purple Body
MB 8876A: Negative-logic 8-bit Data Bus,
MEB 8877A: Positive-logic 8-bit Data Bus.
® |BM Compatible Sector Format.
® Automatic Track Seeking and Verification.
® Both Single and Double Density Formats.
a) Single Density in IBM 3740 Format and FM Recording. CERAMIC PACKAGE
b) Double Density in IBM System-34 Format and MFM Recording. DIP-40C-A01
® Programmable Single Sector/Multiple Sectors/Entire Track Read Operation.
® Programmable Single Sector/Multiple Sectors/Entire Track Wire Operation.
® Programmable Sector Length.
® Programmable Side Compare Function.
® Programmable Head Step Rate.
® Programmable Head Engage/Head Settle Time.
® Double Buffered Data 1/0.
® DMA Data Transfer Capability.
® Write Precompensation Capability. _ PLASE%O'I:AI\%(;%AGE
® All TTL Compatible 1/0. il
® Single +5V Power Supply.
g PRl PIN ASSIGNMENT
® N-Channel E/D MQOS Technology.
*neft 7 aolnc*
® Standard 40-pin Dual-In Line Package. V‘fsgg ;gg;(oo
® MB 8876A: Upward Compatible with Western Digital FD1791-02. iEEg ggg%ﬁ?
MB 8877A: Upward Compatible with Western Digital FD1793-02, _Ade 380F
DALO/DALOO 7 34[] TROO
DAL1/DALI[]8 33[WF/VFOE
DAL2/DAL2[9 32[1READY
. DALB/ELTEEW 31JwD
DAL4/DALAO 11 30IWG
DALS/DALS5[12 ZQETGIIK
DALB/DAL6[]13 28{1HLD
DAL7/DALT[]14 27[1RAWREAD
EP
ABSOLUTE MAXIMUM RATINGS ot e 2Hnow
RLY
Rating Symbol Value Unit E’L&EIZ iigﬁtﬁ
" MRO19 22 TEST
Voltage on any pin to Vgg Vee, Vi, Vo -0.3t0 +7.0 Vv vssézo 215 vee
" ° * on Connection
Operating Temperature Top 0to70 oC . {Nth gmi e Loac
Storage Temperature Tstg -565 to +150 c MB 88774 Posiwe Loge
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the
. . . inputs against damage due to high static volt-
RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised
the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid
: . . sy application of any voltage higher than maxi-
shefat. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance
periods may affect device reliability. circuit.
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MB 8876A
MB 8877A

Fig. 1 — MB 8876 A/MB 8877A SYSTEM CONSTRUCTURE

___ 2MHzor
IR 1MHz 45V
DDEN CLK  Vcc STEP
cs MB 8876A DIRC
RE MB 8877A
RE (FDC) HLD
WE L. ONE
SHOT
Aos A1 INTERNAL
—— >  REGISTER HLT
DAL, ~ DAL, COMMAND REG. TROO
> STATUS REG. READY
DALg ~ DAL;** TRACK REG. P
SECTOR REG. RG
——— FLOPPY DISK
MPU +BV DATA REG. RAWREAD| vro DRIVE
CIRCUIT}=READ (FDD)
RCLK DATA
10K
DRQ VFOE
) WO WRITE
(RQ 10K EARLY | precom. |WRITE
M PENSATION|DATA
LATE 1" ciRcUIT
+BV
10K S [ *ux
WF/VFOE WE
WG
TG43
Vgg WPRT
TEST =
* MB 8876A: Negative Logic
*+ MB 8877A.: Positive Logic
**# Open Collector Output
GUARANTEED OPERATING CONDITIONS
{Referenced to Vgg)
Value . Operating
Parameter Symbol v — o Unit Temperature
Vee 475 5.00 5.25
Supply Voltage v o \)
=S 0°C to +70°C
Input High Voltage Vin 2.0 Vee Y
Input Low Voltage Vi -03 0.8 A




PIN DESCRIPTIONS
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MB 8877A

Pin No. Symbol Pin Name 1/0 Description

20 Vgs Ground (GND)

Power Supply |

21 Vee +5V DC supply

24 CLK Clock | 2-MHz fixed frequency clock signal (1-MHz for mini-floppy disk)

19 MR Master Reset | Signal for resetting the FDC

22 TEST Test | Signal for setting the FDC into a test mode

1,40 NC Non Connection — These pins are not used.
MPU INTERFACE PINS

37 DDEN Double Density | Signal for selecting a FDC operation mode:

When DDEN = 0, the double density operation mode is selected.
When DDEN = 1, the single density operation mode is selected.
This input must be fixed while the FDC is in busy state.

3 CcS Chip Select | Signal for controlling the DALs: When CS = 0, the DALs are
activated and data transfer between the FDC and the MPU is
enabled. When CS = 1, the DALs arﬂ\ higrli_mpedance state
:and data transfer is inhibited. (i.e., RE and WE are ignored.)

4 RE Read Enable | Strobe signal provided when data is read from internal registers:
When CS = RE = 0, data can be read from internal registers.

2 WE Write Enable | Strobe signal provided when data is written into internal registers:
When CS = WE = 0, data can be written into internal registers.

5,6 Ao, A, Register Select | Signal for addressing an internal register among Command Register
Line (CR), Status Register (STR), Track Register (TR), Sector Register
(SCR) and Data Register (DR): Refer to table of REGISTER
SELLECTION (p. 6}
7~14 DAL,~DAL;| Data Access 1/0 8-bit bidirectional bus for transferring 8-bit data between the FDC
DALy~DAL,| Line and the MPU. MB 8876A: negative logic / MB 8877A: positive logic
38 DRQ Data Request (0] Signal for informing the MPU of a DR status: Read operation:
: DRQ = 1 shows the DR is filled with a 8-bit data from a disk, and
the FDC is requesting for the MPU to read the data. Write operation:
DRQ = 1 shows the DR is empty, and the FDC is requesting for the
MPU to write the next data into the DR.
39 IRQ Interrupt (0] Interrupt signal to the MPU: IRQ is set when a Command is

Request completed or the TYPE IV Command is executed. IRQ is reset when

the next Command is written or the STR is read.
FLOPPY DISK INTERFACE PINS
Disk Head Control Signal

15 STEP Step Move (0] Step pulse signal for moving a disk head.

16 DIRC Direction (0] Signal for indicating a direction of disk head moving to the FDD:
DIRC = 0 shows the head moves toward outside. DIRC = 1 shows
the head moves toward inside.

28 HLD Head Load (0] Signal for loading a disk head: When HLD = 1, the head is engaged

on the disk. When HLD = 0, the head is released frem the disk.
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Disk Head Control Signal (cont’d)

Pin No. Symbol Pin Name 1/0 Description
23 HLT Head Load | Signal for informing a disk head status: HLT = 1 shows a disk head
Timing is in an engaged state. HLT is set when a disk head has been settled
or a head settle time pre-determined by one shot circuit has elapsed
after HLD = 1.

34 TROO Track 00 | Signal for informing whether a disk head is positioned on Track
No. 00 or not: TROD = O shows Track No. 00 is detected during
track seaking operation.

32 READY Ready | Signal for informing the FDC of a disk drive status: READY =1
shows the disk drive is ready for operation, and only when READY
= 1, read/write operation for disk can be executed. READY =0
shows the disk drive is not ready, and neither read/write operation
can not be executed. However, seek operation is excuted regardless
of this signal.

35 P Index Pulse | Signal for informing the FDC of an index hole of disk being detected
in the FDD.

Disk Read Operation Signal

25 RG Read Gate (0] Signal for informing synchronization between RCLK and
RAWREAD to an external VFO circuit: RG = 1 shows the FDC
has found out a SYNC byte during disk reading operation.

26 RCLK Read Clock | A data window signal which is generated in an external VFO circuit
out of Read Data.

27 RAWREAD Raw Read l A raw read data signal transferred from the FDD.

Disk Write Operation Signal
30 WG Write Gate (0] Signal for indicating data is being written into a disk.
17 EARLY Early Shift (0] Signal for indicating early pre-compensation of data write timing to
) adisk: EARLY = 1 shows a serial data to be transmitted via the WD
pin to a disk must be shifted earlier.

18 LATE Late Shift (0] Signal for indicating later pre-compensation of data write timing to
adisk: LATE = 1 shows a serial data to be transmitted via the WD
pin to a disk must be shifted later.

31 WD Write Data (0] A write data signal transferred to the FDD.

29 TG43 Track Greater (0] Signal for indicating a head position of a disk: TG43 = 1 shows the

Than 43 head is located on any of Track No. 44 thru 76. TG43 = 0 shows
| the head is located on any of Track No. O thru 43.
33 WF/VFOE Write Fault/ 1/0 input signal for informing a fault is detected during write operation
Variable for a disk (during WG = 1). Output signal forinforming the FDC
Frequency is reading a disk (during WG = 0).
Oscillator
Enable
34 WPRT Write Protect | Signal for inhibiting write operation for disk.
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REGISTER SELECTION
Chip . .
Address Selected Register Data Access Line Status
Select
cs RE = i WE = DAL7 ~ DALO
S Ay Ao Read Mode (RE = 0) Write Mode (WE = 0) DAL, ~ DAL,
1 * * Deselected Deselected High Impedance
0 0 0 Status Register (STR) Command Register (CR) Enabled
0 0 1 Track Register (TR) Track Register (TR) Enabled
0 1 0 Sector Register (SCR) Sector Register (SCR) Enabled
0 1 1 Data Register (DR) Data Register (DR) Enabled
*: Don't care
Fig. 2 — MB 8876A/MB 8877A BLOCK DIAGRAM
DAL ~ DAL; /DAL~ DAL;**
DATA 1/0
Buffer
OUTPUT
INPUT BUS LINE
BUS LINE i }' i
DATA REG. COMMAND SECTOR TRACK STATUS
(DR) REG. (CR) M REG. (SCR) ._l ["] REG. (TR) REG. (STR)
i
DATA SHIFT —_—
REG. (DSR) ¢ RAWREAD
" B
- [cecen]- +
RCLK
DDEN ———=¢ ——————= STEP
- —————= DIRC
s ——g —————= HLD
RE -0 ~—————— HLT
— pP—~—"—— TROO
. WE —— =9 MPU COMMAND DISK . READY
TesT Ao INTERFACE PLA : p——— IP
MR —— A (232 x 19) INTERFACEL __  — Re
cLx B ——>‘1/2V£R LY
VCC — DRQ ———————— — - LATE
Vss IRQ —~——«— EEE—
(&R0 NS—
p—=———= WF/VFOE
* MB 8876 A: Negative Logic
** MB 8877A: Positive Logic
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FUNCTIONAL BLOCK DESCRIPTIONS

INTERNAL REGISTERS

Command Register (CR)

An 8-bit write-only register in which a Command is written
from the MPU:

A Command must be loaded in the CR during BUSY = 0.
(The BUSY flag is Bit 0 of the STR.) After completion of
execution for a loaded Command, such a completion is
informed to the MPU by setting the IRQ output high (IRQ =
1), and resetting the BUSY flag.

Status Register (STR)

An 8-bit read-only register from which the MPU can read the
contents to know a status of the FDC and the FDD:

The contents of STR is automatically changed according to
the status of executing Command. After the STR is read by
the MPU, the IRQ output is usually reset to low (IRQ = 0)
except for the Type IV Command.

Data Register (DR)

An 8-bit read/write register:

In a read operation, an 8-bit parallel data is loaded from the
DSR to the DR previously.

For Seek Command, a loaded data in the DR means a track
number to be sought.

For Read Data Comand or Write Data Command, a stored
data in the DR means a data read from a data field of disk or
a data to be written into a data field.

Data Shift Register (DSR)

An 8-bit serial shift-register which can not be accessed
directly by the MPU:

In a disk read operation, a series of bit data read from a disk
are transferred to the DSR, and then the filled data in the
DSR is transferred in parallel to the DR.

In a disk write operation, and 8-bit data in the DR is trans-
ferred in parallel to the DSR, and then the filled data in the
DSR is serially transferred and written into a disk bit by bit.

Track Register (TR)

An 8-bit read/write shift-register:

For Restore, Seek, Step, Step-In and Step-Out Commands
(i.e. TYPE | Command), a content of the TR means a present
track number, and is updated during the Command exe-
cution.

For Read Data Command and Write Data Command: a con-
tent of the TR means a designated track number itself which
is written into the TR prior to the Command execution and
can not be renewed during the Command execution.

Sector Register (SCR)

An 8-bit read/write shift-register:

For Read Data Command and Write Data Command, a desig-
nated sector number is written into the SCR prior to the
Command execution.

For Read Address Command, a track number in the 1D field
is transferred to the SCR.

OTHER FUNCTIONAL BLOCKS

Cycle Redundancy Check (CRC) Circuit

A circuit to check a misread/miswrite on a data which is seri-
ally transferred between the FDC and a disk:

In a write operation, a CRC data (16-bit serial bit cell) is
automatically generated in the CRC circuit based on the
original data and written in the disk together with the origi-
nal data.

In a read operation, a CRC data is read together with the
target data to check an error.

Arithmetic Logic Unit (ALU)

The ALU has the functions of Serial Data Compare, Incre-
ment (+1), Decrement (-1) and Through (£0).

The ALU can renew a content of Register and compare data.

Address Mark (AM) Detection Circuit

A circuit to detect specific bit pattern data in serial data
from a disk, such as the index Mark (or Track Mark: IDM),
ID Address Mark {or Address Mark: IDAM) and Data
Address Mark (Data AM).

Data Modulator

A circuit to modulate data to be written into a disk in the

specified recording format:

Single density recording format: Frequency Modulation

(FM)

Double density recording format: Modified Frequency
Modulation (MFM)

Programmable Logic Array (PLA) for Commands

A micro-program to generate control signals (Commands)
which control the FDC operation:

The size of micro-program is approximately 232 x 19 bits.
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MB 8876A FUJITSU
mB 8877A [N
DC CHARACTERISTICS
(Full Guaranteed Operating Conditions unless otherwise noted.)
Value
Parameter Symbol Unit
Min. Typ. Max,
Output High Voltage
\Y] 24 Y,
(lon = -200uA) OH
Output Low Voltage
04 Vv
(IOL = 1.8 mA) VOL
Three-State (Off-State) | 10 uA
Input Current (V, = 0.4V to 2.4V) TS
Input Leakage Current
. A
See Note 1) lins 25 ’
Input Leakage Current
100
See Note 2) hinz HA
Output Leakage Current for Off-State
(Vou = 2.4V) lLow 10 A
Power Consumption Pc 350 mW
Note 1) : Except for HLT, TEST, WF, WPRT, and DDEN. (V5 = OV to 5.25V)
2) : For HLT, TEST, WF, WPRT, and DDEN. (V,n = 0V to0 5.25V)
AC CHARACTERISTICS
(Full Guaranteed Operating Conditions unless otherwise noted.)
MPU Read Timing (From FDC)
Value
Parameter Symbol Unit
Min. Typ. Max.
Address Setup Time tseT 50 ns
Address Hold Time tHip 10 ns
RE Pulse Width tre 280 ns
DRQ Reset Time torR 250 ns
IRQ Reset Time tiRR 500 ns
Data Delay Time (C_ = 25pF) tpacc 250 ns
Data Hold Time (C,_ = 25pF) toon 50 150 ns
DRQ Service Time (RCLK cycle = 2us) tsevr 135* us

* 1 These values are doubled when CLK = 1 MHz.
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MPU Write Timing (To FDC)

DRQ

IRQ

DAL/DAL

DRQ

IRQ

DAL/DAL

= 1.6us* (MFM) or = 32us* (FM)

/ \ 0.4V

0.4V
IDRR
i SEVR
R
/ 0.4V
1 RR
2.0V 2.0V
>< 08V 0.8V, X
SET tRE tHLD
2.0V 2.0V
0.8VS ZO.SV
tbacc —-—‘ F=—tpoH
HIGH-Z 2.4V, 2.4V HIGH-Z
0.4V% #£0.4v
WRITE TIMING
[———16us* (MFM) or 32us* (FM)————
0.4v,/ \0.4V Y0.4v
l=——DRR
) ISEVW
"
/ \ 0.4V
~ YRR
2.0V 2.0V
X 0.8V 0.8V K
ST twe tHLD
2.0V [ 2.0V
0.8VX Aosv
tps I IpH
HIGH-Z A 20V 2.0V\ HIGH-Z
0.8V 0.8V &

Value
Parameter Symbol Unit
Min. Typ. Max.
Address Setup Time tseT 50 ns
Address Hold Time thip 10 ns
WE Pulse Width twe 200 ns
DRQ Reset Time thRR 250 ns
IRQ Reset Time tirR 500 ns
Data Setup Time tps 250 ns
Data Hold Time ton 0 ns
DRAQ Service Time (DDEN = “L") toevw 115*% us
* : These values are doubled when CLK =1 MHz.
READ TIMING

*: These values are doubled when CLK=1MHz.

8
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FDC Read Data Timing (From Disk)

Value
Parameter Symbol - Unit
Min. Typ. Max.
RAWREAD Pulse Width tpw 100* 250* ns
Clock Setup Time tp 40 ns
Clock Hold Time for MFM tep 40 ns
Clock Hold Time for FM tes 40 ns
- MFM 2*, 3% or 4* us
RAWREAD Cycle Time tgc
FM 2% or 4* us
MFM 0.8 1* 20 us
RCLK High Pulse Width ta
FM 0.8 2* 20 s
MFM 0.8 1* 20 us
RCLK Low Pulse Width tg
| Fm 0.8 2* 20 us
MFM 2* us
RCLK Cycle Time te
FM 4" ps

* . These values are doubled when CLK = TMHz.

READ DATA TIMING

tsC
tpw {
1 1
——— 2.0V 2.0v 2.0v 2.0v
RAW READ : : : :
0.8V X 0.8v 0.8V t_)fOBV

N\
tog———e] tcs—=q
DRI PN le——tp
r—————1lcp————=] tcp
a -
RCLK 0sv sl 2.0v 2oV \ro_sv A o.gi(/)v
ta tg

tc
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FDC Write Data Timing (To Disk)

Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
% FM 450 500 550
Write Data Pulse Width twp CLK =2MHz ns
MFM 150 200 250
i * % FM - 2 -
Write Gate to Write Data twe CLK =2MHz Hs
MFM - 1 -
% FM - 2 —
Write Gate off from WD Twr CLK =2MHz Hs
MFM 1 - 2
Early (Late) to Write Data tg CLK=2MHz MFM 125 - - ns
Early (Late) from Write Data ty CLK=2MHz MFM -50* - - ns
) CLK=1MHz MFM 200 — —
WD Valid after CLK tpy ns
CLK=2MHz MFM 30 - —
) CLK =1 MHz MFM 50 — -
WD Valid to CLK tpo ns
CLK =2 MHz MFM 50 — -

*: This value, -50ns {min) indicates that Early (Late) signal changes 50ns (min) before WD falls down in worst case.

See DISK DATA OUTPUT TIMING.
*¥*. All times are doubled when CLK = 1 MHz,

{4

WRITE DATA TIMING

2.4V
WG

wa
WD 2.4V

1}

(

0.4V

3

th—"l
0.4V

wp
2.4V X2.4v
wo / \
0.4Vv 0.4V
tg tH
EARLY 2.4V 2.4V
(LATE) 0.4V 0.4V

CLK \

2.4v]L

D1 tp2

WD 2.4V]

<\2.4V

10
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OTHER TIMINGS

Value
Parameter Symbol Unit
Min. Typ. Max.
CLK Low Pulse Width tept 230 ' 20000 ns
CLK High Pulse Width tep2 200 20000 ns
MFM 2" us
STEP Pulse Width tsTp
FM 4* Hs
DIRC Setup Time toIr 12* Ms
MR Pulse Width™™ tme 50* us
1P Pulse Width tp 10* s
WF Puise Width twe 10* s
CLK Cycle Time teve 0.5* us
*: These values are doubled when CLK = 1 MHz.
**: During Master Reset, CLK of more than 10 cycles are required.
OTHER TIMINGS
bp
P 0.8v 0.8v
twr
WF 0.8v /0_8V
tMR
MR O.SV\ /0.8V
tcye
tco1 } tcp2
CLK / 2.0V 2.0V 2.0v
0.8v 0.8v
STEP-IN "
BIRC AV ) STEP-OUT
/ 0.4V
t
. DR FTSTP——> DIR
2.4V
STEP :
0.4V \ . 0.4V

1
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PACKAGE DIMENSIONS

40-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-40C-A01)

~

I———.OGO(1.52)MAX
1

0°~9'
R.050(1.27) !
585(14.86)
REr 605(15.37)
590(14.99)
INDEX C———— 610(15.49)
AREA
1.980(50.29) .gt:g((gg?):
= 2.020(51.31) 01210

.177(4.50)MAX

4
{.120(3.05)
| 150(381) . ) .
|o.90(2.291 o3s09n || o1si0.38) 040(1.02) Circuit diagrams utilizing
T110(2.79) T 044(1.12) "02310.58) .060{1.52)

Fujitsu products are includ-
ed as a means of illustrating
typical semiconductor appli-
cations; consequently, com-
015 plete information sufficient

4 for construction purposes is

1.900(48.26)REF !

Dimensions in
inches (millimeters)

40-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-40P-M01)

OO0 MO0 nN AN AN m;merl . e

(EJECTOR MARK] f\ot necgssarlly given. The
533(13.54) information has been care-
.563(14.05) .
590(14.99) fully checked and is be-
INDEX: 610(15.49) . . .
n lieved to be entirely reliable.
e R However, no responsibility

is assumed for inaccuracies.

R e .
Furthermore, such informa-
tion does not convey to the

I purchaser of the semicon-
| = 197(5.00IMAX ductor devices described
Ly herein any license under the

J _ prewoomn patent rights of Fujitsu

- roozserrve. - Sl o o 020051MIN Limited or others. Fujitsu

Dimensions in
inches (millimeters)

Limited reserves the right to
change device specifications.

FUJITSU LIMITED

Communications and Electronics

6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cable: “FUNTSULIMITED TOKYQ"

For further information please contact:

FUJITSU LIMITED
Semiconductor Division: No.18 Mori Bldg., 3-13, 2-chome, Toranomon, Minato-ku, Tokyo 105, Japan
Phone: National (03) 502-0161 International {Int'l Prefix) 81-3-502-0161 Telex: 2224361 FTTOR J
FUJITSU MICROELECTRONICS, INC.:
2985 Kifer Road, Santa Clara, CA95051, U.S.A.
Phone: 408-727-1700 Telex: 910-338-0190 FUJITSU SNTA
FUJITSU MIKROELEKTRONIK GmbH.:
Arabella Center 9. OG./A
Lyoner Strafie 44-48 D-6000 Frankfurt 71, F.R. Germany
Phone: 0611/66 63 056 Telex: 0411 963

Printed in Japan 0V2067-823C
12



Appendix E
Osborne 1 System
Specifications

SIZE measured with case closed
20.5 inches wide
13 inches deep
9 inches high

WEIGHT
24.5 lbs. (shipping weight 32 1bs.)

PORTABILITY

Leather handle for carrying

When closed, unit is weatherproof

Unit sized to fit under standard airline seat

Power cord stows within case with cover secured by hook-and-loop
plastic fasteners or hinged

High-impact ABS plastic or injection molded case meets UL 94VO flame
retardance specifications

POWER CONSUMPTION
110 or 220 volts
37 watts max.
Configurable through internal jumper to 230 vac, or through fuse card
Switching power supply

ENVIRONMENTAL
Convection cooled; no fan
Maximum operating ambient air temperature 85 degrees F
Humidity — 95% relative, non-condensing
Minimum operating ambient air temperature 32 degrees F

SAFETY
Three-wire grounded power plug
Three primary circuit protection points
Fuse integral to power supply
Resettable or fused circuit breaker at power switch
Thermal cutoff opens when internal temperature exceeds 150 degrees F
(resets at 130 degrees F)
Power supply shuts off under overload conditions

161



OSBORNE 1 TECHNICAL MANUAL

CONTROLS
69 key detachable keyboard, full-travel sloped keytops includes 12 key
numeric keypad
Power on-off switch in rear
Reset pushbutton on front panel
Brightness and contrast controls on front panel

MAIN PC BOARD
Processor — Z80A®, 4 Mhz CPU clock
Memory size — 64K bytes programmable (RAM)
4K read-only memory bank-switched
59K of programmable memory available for software
Memory access time — 250 nsec programmable memory
350 nsec read-only memory
Program in read-only memory executes without delay
Programmable memory adds average delay times as follows:
First M1 cycle — 188 nsec
Subsequent consecutive M1 cycles — 0 nsec
Non-M1 cycles — 375 nsec

DISPLAY SYSTEM

4K byte memory-mapped display memory in top page of main memory

9 bit wide display memory — 7 bit ASCII plus underline and half-
intensity attributes

Scrolling performed by hardware in vertical and horizontal directions

Solid underline cursor

White video on dark background

24 lines of 52 characters visible at any time

32 lines of 128 characters video memory over which screen may be
moved

Character set
96 upper and lower case characters
32 graphics characters

INTERFACES
Serial RS-232C
1200 or 300 baud, selectable in software
DTR (pin 20) handshaking input to control transmission spot rate
Modem — 9 pin plug for use with external modem (DCE)
Adapter allows connection of modem and printer simultaneously
IEEE-488 (General Purpose instrumentation Bus)
Controller ony, talker and listener
Keyboard — connects to keyboard through 10 inch ribbon cable remov-
able by user
External video — drives video monitor as option (same format as 24 x 52)
Battery adapter — allows operation with external battery pack

162



APPENDIX E OSBORNE 1 SYSTEM SPECIFICATIONS

PERIPHERALS — SELF-CONTAINED
Video monitor

Size of video area
3.55” horiz.
2.63" vert.

P4 phosphor (same as TV)

Linearity 10% adjacent characters, 15% overall

Display format
24 lines
52 characters
10 scan lines per character line
Cursor on lowest scan

Timing
64 microseconds per scan
16.666 milliseconds per vertical sweep
12 microseconds horizontal blanking
1.28 milliseconds vertical blanking

DISKS

Media
5.25 inch diskettes, single sided, soft sectored
Storage provided for 25 diskettes max.

40 tracks per diskette

10 sectors per track

256 bytes per sector

Max. seek time 12 milliseconds track-to-track

Head load time 0 milliseconds

Rotation time 200 milliseconds

Recording standard — FM

Controller type 1793
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SORCIM 808x Assembler ver 3.5 <:/55/7= $9:92 Page 1
SINGLE Density Monitor for Mode! 1 systems C:SDROMA .ASM

*ABS 0000 EFFO
*CODE EFFC 0000
*DATA EFFO 0O0ODC

H m———— -—
H H H

H H SINGLE Density Monitor H

H H H

H + - —_—— +

$VER = REV A.0Q

SLABLE = REV 1.3

3DATE = 29

H This rom has been modified to accept single or double densitys All the disk driver have been

schangede New vairiables have been added which are:

; SAVTYP:

H 8IT O = {Oy1)Bouble density or single density l=singley O=doubles
H BIT 1 = (0+1)SIDE SELECT

3 BIT 2-3 = (0-3)The sector lenth 0=128, 1=256s 2=512s 3=1024.

sAdded Dece 21481 by DEB.

H Density select(SELDEN) has been added to the disk drivers. This proc senses the density of the
sdisk and reports it by setting SAVIYP with density and sector sizee It also reports the number of
ssectors on one track in regester 8.

sAdded Jane. 5+82 by DES,

H There seems to be a problem in the timing of the RSEL AND WSEC routinese. The problem shows up
iwhen C(P/M reads the disk one sector after anothere The fix is to use RADR only when the drive is
sslected and not before evary read or writee

sAdded Jane. 6+82 by DEB,

= 0000 cce = 0
0000 = 0000 ORG 0 SFWA of memory
ALPUSH: MACRO
PUSH AF
PUSH BC
PUSH DE
PUSH HL
PUSH Ix
PUSH 1Y
ENDM
ALLPOP: MACRD
POP 1Y
popP X
PGP HL
eop DE
poP 8cC
pCp AF

ENCM
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SCRCIM 808x Assembler ver 3,56 <K:/55/7= $9:92 Page 2
SINGLE Density Monitor for Model 1 system. C:SCROMA  LASM

$ROM SECTIONS ARE:

H *[1] = ROM STANDARDS

H *{2] = CPM B8GOT

H %[3) = CONSCL ROUTINES
s *[4] = PIA ROUTINES

H *[5] = SIA ROUTINES

H *[6] = DISK ROUTINES

H x[7] = FORMAT ROUTINE
H =[R] = RAM LOCATIONS
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Monitor Main Loope

0000
0002

0005

0005
0006
0007

0007
0008
000A
O0DE
0011
0019
0018

001E

001E
0021
0024
0025
0028
0030
0034
0035

0035
0037
003A
0038
DO3E
0041
0042
0045
0048
0048
004E
0051
0054
0057
0054
005C
0066
0067

£33600

c9

EDT36FEF §
3199€EF

3E49
3206EF

3A002C
3A08EF
87

C2DF00

EDTB6FEF §

c9

31C1EF
AF
3217€EF
32EFEF
3C
32DOEF
CD80OOD
2100ED
22EAEF
210000
226DEF
118601
CD9701
180 ~D0s6AS
= 0066

C33600

SCRCIM B80Bx As

*(11
DISDIM
JMpP

USER:

3Exit to user pr
EI
RET

TLINT:

iHere on unknown
D1
DISDIM
sSTO
LDK
ALPUSH
LDK
STO

EXITI:

$Exit interrupt
then ena
the vailu
LD

LD

OR

JNZ
ALLPOP
LD

£]

RET

. we

BMON: Di
LDK
XRA
STO
STO
INC
STOo
CALL
LDK
STO
LDK
STO
LDK
CALL
JR
ORG
DI
JMP

sembler ver 3.5FE <:/5577= 59392 Page 3
C:SDROMA  LASM

sdisable DIM
BMON ireset/restart

ogram from *'G* command

$Exit from 6 command

interrupt
SP+IESTK 3save interrupted proc stack
SP+ISTK sinsure stack in RAM
ssave all registers
Agolr
Ay MPCHR sset prompt to inter level

code via exiting to RAM and

ble or disable ROM code depending on

e contained in ROMRAM ceil.

AsHeVID iclear interrupt

AsROMRAM

A

ROMJP1L $if return to RAMy CPM
SP+IESTK sget users stack back
SP+ROMSTK

A

A» SDISK iset disk to drive 0
AsVRTOFF SOFFSET TO ZERC USED IN COUT
A

As SAVTYP SSET SAVTYP TO SINGEL

HINT iInitialize hardware
HL+{high MRAM)Z100h

HL+SSAVE slnitialize User stack in ram
HL»0

HL LDSEL iclear select and last track
DE+IMSG

QSTR 30utput initial message
BMON1 scontinue

NMIA

BMON SNMI
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Monitor Main Loope

006A
006D
D06F
0072
0074
0075
0078
0079
0078
007&

CDT7EOQ3

FEOD

21CTEF

OEOQO

71

CA6802

34

FE22

CA6802

1886 ~0036$

SORCIM B808x Assembler ver 3.5 <:/55/7= 59:92 Page &

BMON1:

C:SDROMA oASM

Main start up for Monitors
Get 1st user responses

CALL CI :Get next character
cMP CR

LK HL ¢+ DSKSWP sdisk swap cell

LK Ce0 sboot from Az

sST0 CsLhil sset to A=As B=B

Jz c800T sif cold boot

INC thil sswap drives: A=Be B=A
CHP e

J2 C800T $if cold boot off of B
JR BMON
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SORCIM 808x Assembler ver 3.5E <3/55/7= 59:92 Page S

Monitor Main Loope C:SDROMA LASM
0080 HINT:

sInitialize all dependent hardwarees

SENTRY

sNonee

JEXIT

3A11 hardware initializede
3Set flag indicating in ROM
C

0080
0080 ENARDM
0089 DISDINM $disable DIM bit
0088 211F07 LDK HL + GKEY
CO8E 22FB8EF STO HL+INTBL+{422) 3set keyboard interrupt
0091 EDSE s M2
0093 3EEF LDK Ashigh INTSL
0095 ED4&7 $ MCV Is+4 3set interrupt page
3 Initialize keyboard
0097 AF XRA A
0098 32FOEF STO A+ OEFFOH
0098 326BEF sTO A+ BELCNT sclear bell timer cell
009E 325EEF sSTO As LKEY sclear last key cefll
O0Al 3207€EF sTO Ay ECHOP sclear echo to list dev
0CA4 3260EF sTo Ao ESCH sclear ESC hold flag
DOA7 21D4EF LDK HLsKEYLST
OCAA 0606 LDK BeKL_LEN*KLE_LEN
O0AC s1:
00AC 77 sTO Ae [HL]
00AD 23 INC HL
O0AE 10FC ~00ACS DJNZ 1
00BO 2F CMA
0081 3263EF sT0 As IDAY sset date invalid for SETUP.COM
0084 3259€F STO AsKEYLCK sindicate NCT iocked
0087 3ES80 LOK AsVLL
0089 326CEF STO AeLLIMIT sset max line limit
H Now function PIA to set starting address
H and continue to move display window over
3 the first display lines
H Set cursor as 1-40 on 1st line.
00BC CD4FO09 CALL SPAD iset up for output
OOBF OEEA LDK Cs VFLO
00C1 CD6409 CALL OPAD iset for -10 char position AND DOUBLE DENSITY
3 Set beginning line to O
00C4 AF XRA A
00C5 4F MOV CeA
00C6 CD7T109 CALL DPBD iset line
H Intialize IEEE port
00C9 0€E01 1dk cel
00CB CDTEO9 call ieeco

Reset-Master clear the SIO0 (ACIA)

O0CE OQESS LK CsS1.516 sselect 16x clock for 1200 baud
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SORCIM 808x Assembler ver 3.5 <:/55/7= 59:92 Page 6
Monitor Main LoOpe C:SCROMA LASM

00D0 CDF50A CALL SIRST jreset

Set default seek to as defined by systext

00D3 3E02 LDK Ae SCEKTM sdefined from systext
00D5 3213EF sSTC Ae SEKDEL sset seek step rate

Set default prompt char

0008 3E3E LDK Ay PMCHR

O0DA 3206EF sTo A+ MPCHR iset up default
00DD €I

DODE CS9 RET
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Monitor Main Loope

00DF
00E2
ODE4
00E7
O0EA
00EB

113316

1803 AQ0ETS
113616
2AD2EF

19

E9

SORCIM 808x Assembler ver

romjpls

romjp2:
biojp:

1dk
ir
1dk
1d

. add

Jmp

des1633h
bigip
des1636h
hisccpadr
hisde
thil

3.5E <:/55/7= 59:92 Page 7
C:SDROMA L ASM

soffset in bios jump table
soffset in bios jump taple

sform aadress
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SORCIM 80Bx Assembler ver 3e5E <:/55/7= 59:92 Page 8
Monitor Main Loops C:SDROMA <ASM

00EC = 0100 ORG 100h

$ROM JUMP TABLE
CBIOS = Jmps used mainly by CBIOS

- e

sC Jmps used mainly by SuperCalc

0100 (36802 JMpP CBGOOT 3CBI10S cold boot
0103 C3A802 JMpP wWB00T 3CBIOS warm boot
0106 C37103 JMP SKEY 3CB810S keyboard status
0109 C37€03 JMp [ 3CBIOS keyboard input
010C C31004 JMp cout sC810S console output
010F (C31C08 JMP LIST 3CBIOS list output
0112 C31CoB JMpP LIST 3CBIBS punch output
0115 C30308 JMP READER $CRI0S reader input

H Disk 1/0
0118 C34008B JMP RDRY $CBIOS HOME
0118 C9 RET ! NOP ! NCP 3CBIDS SELECT CISK
011E C3750C JMP READ H READ SECTOR
0121 <C3700C JMP WRITE H WRITE SECTOR
0124 C3ECOC JMP RADR 3 READ SECTOR ANY SECTCR HEADER
0127 C35808 JMP RSEC 5CBINS DISK SECTOR READ
012A C36D08 JMP WSEC 3CBIOS DISK SECTOR WRITE
012D (C31308 JMNP SLST 3CBIOS List device status
0130 C38008B JMP SENDEN 3CBIOS SENSE THE DENSITY OF DRIVE
0133 C3DFOO Jup ROMJP1L ;CB10S
0136 C3E400 JMp ROMJP2 5CBIOS
0139 C33F0E JHp FORMAT $CBINS FORMATING ROUTINE

H 1EEE
013C C3F50A JMP SIRST 5CBIODS SIO reset
013Ff C37€09 JMP 1E.CO sCBIDS 1EEE Controi Out
0142 C3C109 JMe 1E.SI $CBI3S Status In
0145 C3D409 Jiap 1ELGTS sCBIOS Go To Standby
0143 C3ECQ9 JMP 1€.TC sC810S Take Contraol
0148 (C3200A JMP 1E.OIM iCB1OS Output Interface Message
014E C34304A JMP 1E.CDM sC810S OQutput Device Message
0151 (38504 FLES 1E.1DM sCBIOS Input Cevice Message
0154 C3E10A JHMP 1E«PP 3C813S Parallel Poll

H SuperCalc
0157 C35F106 JMP VLDDR 3SC VIDED 3LOCK MCVE DEC
0154 LC30507 JMP VLDIR . 3SC VIDEQ B3LOCK MOVE INC
0150 C3E906 JmMp STOD 1M 3SC STO reg 8 IN [HL]

H DISK 1/C
0160 C3200E JMP DMAWRT H DMA WRITE TO CONTROLER
0163 C30ACE JMp DMARD H DMA READ FROM CONTROLER
0166 C3F703 JMP HCME H HOME DISK DRIVE
0169 (C31A0C Jmup SEEK H SEEK TO TRACK
016C ©£3390C FLI4 STEP H STEP SAME DIRECTION
0l6F (€34D0C JMP STEPIN H STEP IN
0172 C3610C JMp STEPCUT 3 STEP OUT
0175 (C3640D JMP FORINT b FORCE INTERUPT
0178 (€3330D JMP REACTRK H READ TRACK

0178 €3490D JMp FMTTRK Format one track
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Monitor Main Loope

017 C3A40D

0181 (32808
0184 C3F008

SCRCIM 808x

JMp
NP

Jue

Assemblier ver

SELDRYV
ACISTAT

SCTRKR

3.58 <K:3/55/7= 59:92 Page 9
C:SDROMA  ,ASM

SELECT DRIVE
CBIOS SERIAL PORT STATUS
; SET TRACK REGESTER IN CONTROLER CHIP WITH VALUE IN SAVTRK

» - we
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SORCIM BO8x Assembler ver

Monitor Main LoODs

0187
0189
0193

0194

0194
0194

0D0A EMBOOT: DB CRoLF
424F4F5420 D8 *BOCT ERROR®
A0 bC ¢

EBOQT:

$3BOOT ERROR MESSAGE ROUTINE

SENTRY

$NONE

PROC

118701 LDK DE ¢ EMBOOT

3.5E <:/55/7= 59:92 Page 10

C:SDROMA +ASHM

$HERE ON BOOT ERROR
sFALL THRDUGH TC CSTR
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Monitor Main Loope

0197

¢197
0197
0198
0199
0194
019C
019E
019F
01A1
01A2
01A3
0lAs
01A5
0146
01A7
01A8
0148
01AD
0180
o181
o182
0185

14
BY

5

E6TF

FETF

4F

200C ~014D$
13

1A

30

47

13

14

4F

£01004

10FB ~01ASS
£D1004

13,

F1

F29701

c9

SORCIM 808x Assembler ver 3458 <:3/55/7= 59:92 Page 11
C:SDROMA oASM

OSTR: .

sOUTPUT STRING TO CONSOLE

sNOTE: DSTR RECOGNIZES 7F AS AN ESCAPE SEQUENCE TD RSPEAT CHAR N TIMES.
SENTRY

3DE = FWA OF SDURCE
PROC
LD A+ [DE]
DR A
PUSH AF
AND O7FH
cmp O7FH
MgV CeA
JRNZ 4 $IF NOT REPEAT
INC DE
Lo Ay [DE]
DEC A
MOV Bs A SREPEAT COUNT
INC DE
LD Ay [DE] SGET REPEAT CHAR
Mov CoA
323 CALL couT SOUTPUT CHAR
DJNZ 32 sIF NOT DONE
243 CALL couT SOUTPUT IT
INC DE
pPoP AF
JP OSTR $IF NOT DONE
RET

FORMAT IS:

TFy REPEAT COUNT,

CHAR
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SORCIM B0OBx Assembler ver 3.5E <K:/55/7= 59:92 Page 12

MONITOR ROM CONSTANTS. C:SDROMA LASM
[+ 31 IMSGs

0186 LADADADADA DB *20<40helfolfelfolf
0188 7TFOB20 DB OTFhe 11y * *

01BE 1867 D8 ESCeVSGH

01C0 11 [°]:) *Q*-40h

01Cl 7F1817 [s]:] 07Fhe 24+ *W?-40h
01C4 05 DB *E*-40h

01C5 1847 DB ESCsVEGH

01CT O000A D8 crelf

01C9 7F0820 D8 OTFhs 11s * °*

01CC 1867011847 DB ESCeVSGHyly ESCeVEGH
01Dl 2020 M) ¢

01D3 186C D8 ESCe*1?

01DS 4F53424F52 D8 *DS3ORNE System Onee’
O1lE8 1Bé6D o8 ESCe®*m*

O1EA 202020 D8 . o

01ED 1867041847 D8 ESCeVSGHe4e ESCHVEGH
01F2 O0DOA b]:] crolf

01F4 7F0820 o8 O7Fhs 1l * °

01F7 1867 DB ESCeVSGH

01F9 01 DB *A'~40h

01FA 7F1820 D3 OTFhe24s* *

01FD 04 D8 *D*-40h

D1FE 1B47 D8 ESC+VEGH

020C 0ODOA 2] crolf

0202 7TF0B20 DB 07Fhe 11, * °

0205 1B67 D8 ESCsVSGH

0207 01 D8 *A*-40h

0208 1829 08 ESCe*) "

020A 2052657620 DB * Rev 13 ce 1982 OCC *
0222 1828 ) ESCe*(°

0224 04 DB *D*-40h

0225 1B&47 DB ESCsVEGH

0227 0DOA D8 crelf

0229 T7TFO0B20 DB OTFhe 11s * *

022C 1867 D8 ESCsVSGH

022E 1A p8 *71*-40n

022F 7TF1818 2] 07Fhy 24y *X'-40h
0232 03 D8 *C*-40h

0233 1B47 DB ESCeVEGH

0235 ODODAOAOA D3 crotfolfelf

0239 T7F0420 D8 OTFhy 4 * °*

023C 4S6ET36572 DB ‘Insert disk in Drive *
0251 18B6C D8 ESCe"1?

0253 41 D8 TAC

0254 1BeD 08 ESCo*m*

0256 20616E6420 08 * and press RETURN'

0267 AE ] e
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Boot

cCP 7N

SORCIM 808x Assembler ver 3,58 <:/55/7= 59:92 Page 13
from d i s ke C:SDROMA .ASM

*[2]

3 The CBOCT entry point gets control from the cold start loader and is responsible for the basic
ssystem Initializations This includes outputting a sign-on message and initiatizing the following
spage zero locations:

0s192: Set to the warmstart jump vectore
3: Set to the initial I08YTE valuee.
4: Default and 1ogged on drive.
5¢6s7: Set to a jump to 8DOS.

. we ob 9o

The WBDOT entry point gets control when a warm start occurssy a “C from the consoles a jump to
BDOS (function O)s or a jump to location zeroe The WBOOT routine reads the CCP and BDOS from the
appropriate disk sectorse

WBOOT must also re-initialize 1ocations Os1ls2 and 5+6+7« The WBOOT routines exits with the C
register set to the appropriate drive selection valuee. The exit address is to the CCP routine.

o wa 98 wb w8

Single Density Disk layout Definition:

»

H Track 0- —
H 1 thru 8 cce 2k

H 9 thru 10 8DOS

H Track 1

3 1 thru 10 BDOS

H Track 2

H i thru 2 BDOS 345k
»

3 thru 10 cBIgos 2K
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300t cpP /M

0268

0268

c268
C269

0256C
026F

0271
0274

0276
0279

027C
027D
0280
0281
0284
0285
0288

028A
028D

028F
0292
0294
0296

0297

0299
029C
029D
029E
02A1
02A2

02A3
02A6
0249
02AA

79
3217¢€F

cpaoos
2805 ~0276%

CD9401
18F6 ~026Cs

210000
220FEF

AF

321S5€F

3C

3214EF

47

CD5808

2805 ~028F%

CD9401
1BED ~027Cs

3A02D0
D603
2E0D
67

063C

3A17EF
F5
ES
cD8302
El
Fl

22D2EF
110016
19
E9

SORCIM B808x Assembler ver
d i s ke

from
c80ocT:
SENTRY
sC =
SEXIT
A =
Proc

=SET "SDISK"

MOV
STO

CALL
JRZ

CALL
JR

3458 <K3/55/7= 59%9:92

C:SD

drive to boot from

CRIVE TO 3007 FROM

AND "SAVTYP®™

Al
AsSDISK

SENDEN
22

EBCOT
:1

*READ AND SET fBA OF CCP

22:

"
w
o

LDK
570

XRA
ST0
INC
STO
MOV
CALL
JRZ

CALL
JR

Lo

sus
LDK
MOV

HL +ODOOOH
HL ¢+ DMADR

A

As SAVTRK
A
AsSAVSEC
BeA

RSEC

24

EBCOT
33

A+ ODOO2H
3

Ls0

He A

$SET DRIVE

$DETERMINE DENSIT
$IF GCOD

$PRINT ZRROR

SSET DMA

iset track
sset sector

SREAD SECTOR ONE
3IF GOOD

$PRINT ERROR

Page
ROMA

Y

14
«ASM

sget ccp address/10C0h + 3

#SET NUMBER OF 128 BYTE BLOCKS TO READ FOR BOOT

LDK

*READ SYSTEM

LD
PUSH
PUSH
CALL
PQOP
POP

HJUMP SYSTEM

sTO
LOK
ADD
JMP

Be+60

A+ SDISK
AF

HL

BCPM

HL

AF

HL+CCPADR
DE+1600h
HL +DE
CHL]

sCCP/BDOS/CBINS

$DRIVE TO 3007 FROM

$SAVE FWA FOR "CCPADR™

sboot system

soffset for bios
saddress of bios
tenter copm

in hi
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8 oot CP /W

D2AB

02A8
0248
02ADR
0280

062C
3A0400
2AD2EF

SCRCIM 8D08x Assembler ver 3,5FE <3/55/7= $9:92 Page 15

from d i s ke C:SDROMA  <ASM
WBOOT:
SENTRY
3$NONE
SEXIT
E=NOTE®
%3 THIS ROUTINE DDES NOT EXITe IT ONLY SETS PARAMITERS FOR BCPM:.
*3A = DRIVE TO 3007 FROM
*38 = NUMBER OF 128 BYTE BLOCKS TO READ FOR BOOT
E3IHL = DMA ADDR FOR CCP

Proc

LDK Bedé sCCP/BDOS and don't read CB81I0S
LD A2 CDISK sCurrent logged in drive

LD HL+CCPADR
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300t cCP /M
0283

0283

02B3 3217EF

0286 220FEF

0289 3E01

0288 3214EF

©2BE 3C

02BF 3200EF

o2c2 €5

02C3 CDSOCB

02C6 2805 ~02CDs$
02C8 (CD9401

02C8 18F6 ~02C3$
o2c¢D D1

02CE C5

02CF 3ADOEF

02D2 (C33F $
D204 C(B3F $
02D6 E603

02D8 FEOO

02DA 2818 ~C2F4$
02DC 47

02DD 3€E01

02DF (CB27 $
02€1 10FC ~02DFs
02E3 47

02E4 TA

02E5 1600

02E7 90

02e8 08 $
02E9 14

02EA 08 s
02EB 2807 ~D2F43
02ED 30F8 ~0ZETS

SORCIM B0Sx Assembier ver 3.5

from d i

BCPM:

S ke

3Boot CPM from disk

SENTRY
A

3B

SHL

SEXIT
$NONE
sLOOPS ON ERROR

PROC

DRIVE TO BOOT FR

E <«:/55/7= 59:92

Page 16

C:SOROMA  ASM

oM

NUMBER OF 128 BYTE BLCCKS TO READ FOR 800T

DMA ADDR FOR CCP

*SET "SDISK", "DMADR™ AND WSAVSEC"

STO
ST3
LOK
570
DEC
STO

A9 SDISK
HL+DMADR
Al

As SAVSEC
A

Ae TEM

#SET "SAVTYP®* AND GET NUMBER OF

PUSH

$RLOOP: CALL
JRZ

CALL
JR

:1G00D: POP
PUSH

BC

SENDEN
:G00D

EB00T
TRLOOP

DE
BC

*SET NUMBER OF SECTORS TO READ

LD

SRL
SRL
ANI
cMpP
JRZ

Ay SAVTYP

A

A
0000_00118
0

1

$GEYT NUMBER TO DEVIDE 3Y

MOV
LDK
$1L00P: SLA
DJNZ

MOV
MgV
LDK
$2L0CP: SUB
EX
INC
EX
JRZ
JRNC

BeA
Ayl

A
:1L0CP

BeA
A+D
D.O

B

AF

D

AF

sl
$2L0CcP

3Set drive to boot
$SET DMA

$set sector
$MAKE TEM ZERO

SECTORS PER TRACK

SOETERMINE DENSITY
sIF GDOD

$PRINT ERROR

from

$D=NUMBER OF 128 3YTE BLOCKS
$SAVE NUMBFR OF SECTDRS IN ONE TRACK

$A=NUMBER OF BYTES IN ONE SECTOR(0-3)

$IF 128 BYTES SECTORS

3sB=NUMBER OF BYTES IN ONE SECTOR(1-3)

$TIMES TWO

$NUMBER 1O DIVIDE BY
SA=NUMBER OF 128 BYTE BLOCKS

sSUBTRACK WITH DIVISOR

3SAVE FLAGS

sCOUNT

SRESTORE FLAGS

$1F REZULT IS ZERO
iLOCP

(NO PARTIAL

SELTORS)
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SORCIM 80Bx Assembler ver 3.5F <:/55/7= 59:92 Page 17

83 o0t cP /M from di s Ke CISDROMA  LASM
C2EF ED4#4 $ NEG A $2 Comp
02F1 3200£F STO AsTEM $SAVE REMAINDER AND INDICATE A PARTIAL SECTOR
C2F4 L1 31z POP BC $B=NUMBER OF SECTORS IN ONE TRACK
02F5 4A MCv CsD :C=NUMBER OF SECTORS TO READ
*READ SYSTEM
02F5 AF XRA A 3A=0
02F7 3215€F sTLOOP: STO As SAVTRK SSET TRACK
$CHECK FOR ALL SECTORS READ
02FA 79 MOV AvC $SECTORS TO READ
02FB B7 0’4 A
02FC 2008 ~0306% JRNZ 35 SIF C IS NCT ZERO CONTINUE
SCHECK FOR ND PARCIAL SECIORS
O2FE 3AOQ0EF LD Ay TEM
0301 87 ORA A
0302 2858 ~035CS$ JRZ 4 $YOUR DONE IF C=0 AND TEM=0
0304 182A ~£330% JR 3RLS SREAD ONE MORE PARCIAL SECTOR
SUPDATE NUMBER OF SECTORS LEFT TO READ
0306 9C 353 sus -] 3SUBTRACK SECTORS IN ONE TRACK
0307 &F MoV CeA $SAVE REMAINING SECTORS TO READ
0308 3005 ~030Fs JRNC 12 $A>B MORE THAN ONE TRACK LEFT TC READ
$IF THIS IS LAST TRACK ZERO NUMBER DOF SECTORS LEFT TO READ
030A ED44 $ NEG A $2 COMP
030C 47 MgV By A SREAD ALL THE REMAINING SECTORS
0300 OEO00 LDK Cs0 $STOP AFTER THIS READ

$CHECK FOR NONZERD VALUE IN TEM AND THE LAST SECTOR TO READ

030F 3ADOEF 223 Lo AyTEM

0312 87 ORA A

0313 2808 ~031D$ JRZ 33 $IF TEM IS ZERO SKIP THIS

0315 AF XRA A

0316 81 ORA c

0317 2004 ~0310% JRNZ :3 $IF REG C IS NOT ZERD SKIP THIS(NOT LAST TRACK)

SREAD CNE LESS THAN THE LAST SECTOR

0319 78 Mov AsB
031A 3D DEC A $A=8-1
0318 2813 ~0330$ JRZ IRLS SONLY ONE SECTOR LEFT TO READ

$READ ONE TRACK

0310 (CD5803 3z CALL RSEC $READ (BC IS SAVED)
0320 2805 ~0327s JRZ 1600 $IF GOOD
0322 (CD9401 CALL EBCOT SREPORT ERROR

0325 18F6 ~C31D% JR :3
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3 o0t CpP /M
0327 220FEF

032A 3A15EF

032D 3C

032E 18CT ~02F7$

0330

0331
0334

0337
033A

¢338
033D
0340

0342
0345

0347
034A
0348
034E

0351
0352
0354
0355

0356
0359
0354

035C
035F
0362
0365
0367
036A
036C
036%
0370

ES

2180E4
220FEF

2115EF
35

0601
cD750C
2805 ~C347%

CD9401
18F6 ~C33D$

3A00EF
47

210000
118000

19
10FC ~0351%
ES
ri

2180EA
01
EDBO $

2150EF
110700
cD3D09
3EFF
32S5EF
3ETF
326EEF
AF

cs

SORCIM 808x Assembler ver 3.5 <:/55/7= 53:92 Page 18
from d i s Ke C:SDRCMA «ASK

SUPDATE DMA

:600: STO HL » OMADR $SET DMA
TUPDATE TRACK
LD AgSAVTRK
INC A
JR :TLCCP $ TRACK LOOP

*READ A PARCIAL SECTOR

SRLS: PUSH HL $SAVE ADORESS TO WRITE TO
LEK HL+OEABOH $ADDRESS OF HOST BUFFER IN BIOS
STO HL # SMADR $SET OMA
LDK HLy SAVTRK
DEC [HL] $SAVTRK = SAVTRK - 1
SREAD SECTCR IN HOST BUFF
LDK Bel

$3L00P: CALL READ $READ ONE SECTOR
JRZ :GO s1F GOOD
CALL EBCOT SREPORT ERROR
JR :3L00P
$SET NUMBER DOF BYTES TO TRANSFER

160z LD AsTEM
MOV Bs A $B=NUMBER OF 128 BYTE BLOCK TO TRANSFER
LDK HL+0
LDK DE+128

$4L00P: ADD HL«DE
DJINZ 141007
PUSH HL
POP BC $B8C=NUMBER OF BYTES TC TRANSFER

STRANSFER BYTES

LDK YL +CEABOH
poP DE
LDIR

$SCURCE
SDESTINATION
$MOVE

CLEAR 3UFFERS SET PARR. AND RETURN TC SYSTEM

$43 LDK HL s HSTACT
LDK DEG(LOGSEC-HSTACT)+1
CALL FILLZ jclear Host BIOS cells
LDK As OFFN
STO AsUNASEC
LDK AsVLL-1
STO As LDTRK 3set other drive NOT int
XRA A iClear error indicator
RET
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SORCIM 808x Assembler ver

Keyboard and Console Routiness

Hoibon wowonn

LI | (O T | A T T T I T ' '}

(L I 1)

0001

0007
0008
0004
0008
000C
0014
001E

0023
0022
003D
0053
0051
0057
0045
0052
0054
0029
0028
006C
006D

0067
0047

008A
0088
008¢C
008D

*{31]

*
JIKEY

*
CBELL
MCuP
MCOOWN
MCLEFT
MCRIGH
VCLRS
VHOME

VLOCK:
VUNLK
VCAD:
VSAD:
VINC:
VDELC:
VINL:
VDELL:
VCEOL:
VSHI:
VEHI:
VSUL:
VEUL:

VSGH:
VEGH:

s ARROW

ye
RIGHT
DOWN
LEFT

Assembly constant
= 1

Controtl keys
*G*-40h
*K'-40h
LF

BKS
*L*~40h
124-40h
*AY~40h

L T TR T A1 I 1}

Escape keys
1#'
T"my
=9
IS!
'Ql
'H'
'E!
IR!
.T‘
|)l
l(l
"'
|m0

LI I T T T I TR 2 T T 1}

.g’
IG'

n#

KEYS

BAH
8BH
8CH
8DH

oW

3.5E <3/55/7= 59:92 Page 19

C:SDROMA  LASM

sproduction keyboard

sRing the Bell

sMove cursor up

sMove cursor down
iMove cursor left
tMove cursor right
:Clear and home cursor
sHome Cursor

3Lock Keyboard
sUnlock Keyboard

sCur sor Addressing
3Screen Addressing
sIinsert Char

3Delete char

sInsert line

sDelete tine

iClear to end of line
sStart hatf intensity
send

sStart underline

send

3Start graphics
SEnd
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Keyboard and Conscle Routines.

0371

0371
0374
0375
0376
0379
037A
0378
037D

3AS9EF
87

cs
3ASEEF
87

cs
F6FF
(o]

SORCIM 808x Assembler ver

SKEY:

sGet status of keyboard

SEXIT

3Cbit set if no data ready

LD
OR
RZ
LD
ORA
RZ
GRI
RET

AsKEYLCK
A

AsLKEY
A

OFFH

3.5 <:/55f/7= 59:92 Page 20
C:SDROMA  <ASH

sif locked keyboard
$CHECK FOR ZERO

$1F NDT ZERO MAKE OFFH
31F DATA
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037E
037E

037E
037E
0381
0383
0384
0387
0388
c389
038C
038D
038E

cpr103
28FB ~D37ESs

3AS5EEF
4F
AF
325E€EF
79

c9

SORCIM 808x Assembler ver
Keyboard and Console Routines.

C1:
RKEY:

sRead next k2y from keyboard

JEXIT

A =
PROC
CALL
JRZ
D1
LD
MOV

STO
MoV
El

RET

last key

SKEY
RKEY

AsLKEY
CrA

A
AsLKEY
AsC

3.5E <K:/55/7= 59:92 Page
C:SDROMA

sif NC data

$GET CHARACTER

sclear key from hold

21
«ASM
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SORCIM 80Bx Assembler ver 3.5E <1755/7= 59:92 Page 22

Keyboard and Console Routiness. C:SDROMA «ASH
033F NORM:
sNormalize to UPPER case
SENTRY
A = char
SEXIT
sA = CHAR
038F FES61 cMP ta*
0391 D8 RC sif upper
0392 FETS cMP vZzo+l
0394 DO RNC ;if not lower
©395 D620 Sut Tat-tAr
0397 C9 RET
= 002D REPC = 45 tinitial rep delay
= 0095 REPK = 5 srepeat constant
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SORCIM BO&x Assembler ver 3.5 <3/55/7= 59:92 Page 23

Keyboard and Console Routinese C:SDROMA LASM

0398 UPTIM:
sRoutine checks to see if the disk drive motor shouid be turned off by updating DACTIVEeseRoOuUutine ALSO
ichecks to see if bell is currently ringing: if sos decrement counter. If counter turns zeros
sshut off belle.

0398 Proc

0398 216BEF LoK HL+3ELCNT

G398 AF XOR A

039C B6 OR thil scetl=zero ?

0390 280C ~03A8% JRZ 2 sif bell now off

C39F 35 DEC [hil seeebell is one decrement counter

03A0 2009 A03ABS JRNZ 22 3if bell should stzy on awhile yet

03A2 3A62EF Lo A+PI1ABD

03A5 E6OF AND 1101_1111b sclear bell bit

03A7 4F MoV CeA

03A3 CDT109 CALL cPBD

03AB 323

C3AB 28 DEC HL $HL => DACTVE

03AC T7TE LD AsLhil

03AD 87 DR A

03AE C8 RZ SRETURN if inactive

03AF 35 DEC {nil ireset delay

0380 CC360F cz DDRV 5if deselect drive

c383 C9 RET
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SORCIM B808x Assembler ver

Keybcard and LZonscle Routinese.

LU T T T I 1 I 1

0040
0020
0010
0008
0004
0062
0001
0007

345E K2:755/7= 59:92 Page 2%

C:SDOROMA . ASM

8it definitions for ESCH flag byte

Note B8it 7 is currently
64

32

16

8

&

2

1

(U L I T L 1}

freees

$B6= extegting X-coordinate
i85= Screen/Cursor Addressing
iB4= expegting address-chr
383=slast char was ESC

382= Underline mode

381= Half Intensity mode

3B0= Graphics mode

EF_UN+EF_HA+EF_GR 3iMask to get mode.
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0384
0384
0386
0388
038A
038C
03BE
03Co
03C2

6704
8105
9504
9304
8704
3804
BF D4
9304

M es e

SORCIM 808x Assembler ver 3.5F <:/55/7= 59:92 Page 25
Keyboard and Console Routinese C:SOROMA  LASM

Vector (branch) table for video output mode selection
controlled by ESCH mode

DW VNORM 30 Normal mode

DW VGRAPH i1 Graphics mode

Dw VHALF 32 Half intensity mode

DW VHA_GR 33 Half and graphics

DW VUNDER i4 Underline mode

DW VUN_GR 35 Under and graphics

DW VUN_HA 36 Under and haif intensity

DW VUN_HA _GR 37 Under and half and graphics
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Keyboard and Console Routines.

03C4

03C4
03C7
03CA
03CD
03D0
0303
0306
0309

03DC
C3DF
03E2
03€S
03ESB
03EB
C3EE
O3F1
03F4
03F4

SORCIM 808x Assembier ver

VALIDE:

:valid £5C-Sequence Table

. s ws

D8
DB
cs
DB
0B
DB
DB
23]

D8
DB
Dg
D8
D8
08
o8
DB

Dw

H Ignore char upon undefin

: {to treat undefined char afte
H data chars shoutd go to COUT2).
v

ALETS: =

VCAD
VSAD
V5GH
VEGH
VSHI
VEHI
VSuL
VEUL

VCLRS
VINC

VDELC
VINL

VDELL
VCEOL
VLOCK
VUNLK

cguT2

(:end-VALIDE)/3

is

3.5E

3 bytes per entry:ascii char s
no. of entries
Following pody of

VALETS

! Dw ESCCAD
! DW ESCSAD
! DW ESCSGR
! DW ESCCGR
! DW ESCSHA
! Dw ESCCHA
t Dh ESCSUN
! Dw ESCCUN
t OW ESCZZ

't DW EINSRT
! DW EDELC

! DW ESCEE

! DOW ESCRR

! DwW EEDL

! OW ESCLCK
! DW ESCULK

$No Match exit
ed ESC-Sequence

<:/55/7= 59:92 Page 26

C:SDROMA  .ASM

"DH"-Vactore

table is 2 byte No-Match adrs

sCur sor Addressing
sScreen Addressing
sSet graphics mode
sClr graphics mode
3Set half int. mode
sCir half inte mode
iSet under}ins mode
;Cir underline mode

sClear screen to blanks
sInsert char

;Delete char

sInsert line

iDelete line

iClear to end of line
sLock Keyboard

sUniock Keyboard

r ESC as a regular

s# of entries in table
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Keyboard and Console Routinese

03F6

O03F6
03F9
03FC
03FF
0402
0405
0408
0408

040E

00
oA
o8
ocC
[o]:]
07
1A
1€

SE

05

00038

SORCIM B808x Assembler ver

VALIDC:

sValid control
3 bytes per entry:

. we

character table
Ascii char

3.5E

noe of entries is VALCTS
Foltlowing body of tabte

oB CR ! DW VC_CR
DB LF ! DW VC_LF
[3):3 BKS ! DW VC_3KS
08 MCRIGH ! DW VC_MCRT
D8 HCcupP ! DW VC_MCuUP
08 CBELL ! DW VC_BEL
[31) VCLRS ! DW VC_CLRS
DB VHOME ! DW VC_HOME
OW youTey

VALCTS: =

<3/5577=

59:92 Page 27
C:SDROMA <ASM

PDW"- Vector

is 2 byte No-Match adrs

scarriage return routine

sline
sback
smove
imove
3Ring

feed

space

cur sor right
cur sor up
beit

sclear screen
sCursor Home

iNo match--ignore undef control char

({*~2)-VALIDC)/3

sNumber of valid entries
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SORCIM 808x Assembier ver 3¢5E <3/55/7= 59:92 Page 28

Keyboard and Console Routineses C:SDROMA  GASM
0410 CouUT:

3sGeneral output routine to Video Screen

SENTRY

sC=Characters CURS=Cursor, ESCH=Flag+Mode

SEXIT
$CURS & ESCH updateds A=Character
s{bcs dey hl preserved)

ESCH is flag + mode byte as follows

=00 Normal mode & Last chr Esc flag faise

=08 Norma! mode £ Last chr Esc flag True

=01+02+04 Mode is Graphicss Halfs or Underys respectively
+ and Last chr Esc flag is False.

wt es ws w8 eb b we

=3950607 &s above, but mode is combination
=9-15 tast chr Esc flag Truesotherwise like 1-Ts
0410 PROC

SRESET VETICAL OFFSET WITH VRTOFF

0410 F5 PUSH AF

0411 CS5 PUSH BC

0412 3A62EF LD AsPIABD $PRESENT VALUE

0415 EGEO AND 111000008 $HOUSEKEEPING

0417 47 MGV 8sA

D418 3AEFEF LD A+ VRTOFF SLAST VERTICAL OFFSEY

0418 ES61F - AND 000111118 sCGNLY VIDIO

041D 80 ORA 8 $ADD HDUSEKEEPING

041E 4&F MOV Cea

041F CDT109 CALL CP8D $SET OFFSET

0422 C1 pop BC

0423 F1 POP AF

0424 E5 PUSH HL

0425 D5 PUSH CE

0426 C5 PUSH BC

0427 2ASAEF LD HL+CURS SHL will usually be cursor/
042A 3A60OEF LD AsESCH

042D 47 MOV BeA 3B will be ESCH for a while
042E E608 AND €F_ESC stest flag bit

0430 2023 ~0455% JRNZ PSTESC sIF tast chr was ESC

sCurrent chr is NOT ESCaped. Is this chr ESC?

c432 719 Moy AsC sChr
0433 FE1B cwp £SC
0435 78 MoV AeB 3 (A=ESCH)

0436 2815 A0445% JRZ :ESC $if this chr = ESC
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SCRCIM 808x Assembler ver 3.5 <:/55/7= 59:92 Page 29

Keyboard and Console Routines. C3SDROMA  LASM
iHere with A=3 = ESCH
0438 tout:
0438 £S5 PUSH HL
C439 21B403 LDXK HL,ESCHTSB
043C E607 AND EF_MSK 3Mode bits only
043E 87 ADD AsA sTimes two
043F SF MoV EsA
0440 1600 LDK Ds0 3DE = offset
0442 19 ADD HL 9 DE $HL = tbl addrs
0443 VECTOR:
sentry pointe not2 hi on stacke
0443 7TE LD As THL] s1st byte (low order adrs)
0444 23 INC HL
0445 66 LD He [HL] ’2nd byte (hi orcder adrs)
0446 6F MOV Lea $HL=adrs from table
0447 E£3 XTHL iRestore hi from stack $stack=tb{i adrs
0448 1795 MOV AsC sChre note B=ESCH byte value
0449 C9 RET jenter routine per table adrse
0444 CCuT2:
C44A 78 MoV AsB irecall ESCH value
C448 1BEB ~0433s JR tout soutput chr per current settings
044D SESC:
iCurrent chr is ESCe Set flag and exit
044D F608 OR EF_ESC sindicate last char= ESC
044F 32608EF s70 A+ESCTH

0452 C39E05 JMp vouTe? SExit
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Keyboard and Console Routinese

0455

0455
0455
0457

0459
0454
0458
045E
045F
0462
0464
0465

CB60 $
2075 ~04CES

1815 ~047CS

SORCIM B808x Assembier ver 3,56 <(:/55/7= 59:92 Page 30
C:SDROMA LASM
PSTESC:
sLast chr was ESC
SEntry
A = EF_ESC
HL:] = ESCH
sC = Char to output
SHL = curs
Proc
BIT 4eB :is this chr rzally an address?
JRNZ SETXY teesif chr is part of an aadr
:ino cursor/screen addressing in effect:
XOR B sCIr EF_ESC bit (for next time)
»Cov 8y A 3Set up 3 = ESCH byte valuee
STO AsESCH
PUSH HL ssave Curs
LDK HLyVALIDE sBranch table adrs
LDK EsVALETS ;Table size
MOV AsC iChr to A
JR LOOKUPB 1Go to routine to branch per tol
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SORCIM 808x Assembler ver 3.5 <K:/55/7= 59:92 Page 31

Keyboard and Console Routinese C3SDROMA  LASHM
0467 VNORM:

$NORMAL mode character processinge

SENTRY

A = char to output

sHL=curs
0467 FE20 cMP 0
0469 3808 204768 JRC 22 3IF control chr
0468 VBRIGH:
04568 DI
046C ENADIM 39th bit memory
046E 3680 STO BRTBITsL[hI] iset this chr BRIGHT
0470 DISDIM
0472 El
0473 C38105 JMp vOuT80
0476 322
0476 E£5 PUSH HL sSave Curs
0477 21F603 LDK HLsVALIDC sBranch table adrs
047A 1EO0B LDK EsVALCTS 3Table size

JMp LOOKUPS $Scan table of valid control chrs

. e

sand btranch to appropriate routinee
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047C

067C
047D
047E
0480
0481
0482
0483
0485

BE
23
28C3 ~0443$
23
23
1D
20F7T ~047Cs
18BC ~0443%

SORCIM 803x Assembler ver 3.5 <3/55/7= 59:92 Page 32
Keyboard and Console Routinese

C:SDROMA .ASHM

LOOKUPB:

sLogic to scan 3 byte branch table

H NOT a subroutine---do not CALL.
SENTRY

$HL =1st byte of table (match code)

e we eb et 90 ws ws

S
C =
A =

cMp
INC
JRZ
INC
INC
DEC
JRNZ
JR

(2nde3rd bytes
(table repeats [3 byte entries])
E is table size (nos of entries)
{table body is followed with
2 byte "No-Match"™ adrs)
tack has HL saved as top entrye

char
value t
{HL]

HL
VECTOR
HL

HL

€
LODKUPB
VECTOR

= branch adrs)

o scan for possible match

3{2nd byte of this 3 byte entry)
sIf match process

s(3rd byte of this entry)

s1st byte of next entry

sDec count of entries remaining
sContinue thru body of table
$No-Matche hl=points to vector
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0487

04387

0489

0488

04838
0480

048F

048F

0491

0493

0493

0495

0495
0497

0499

0499
0494
049C

049E
04A0
C4Al

‘Keyboard and Console Routinese.

FE20
38DC "~0467s

F680
18DC ~0468%

FE20

3804 ~04567s

F680

FE20
38CE *0467s

3600

€38105

SORCIM B808x Assembler ver 3.5F <:/55/7= 59:92 Page 33

C:SDROMA  .ASM

Processing for modes other than normale

.. we

SVGRAPH = VOUT80 3Normal mode EXCEPT: cntl chrs are printed
VUNDER:
sUnceriine only
cMp s .
JRC VNCRM $if cntl-chrs process as normal
H JR VUN_GR scontinue
VUN_GR:
sUnderlined Graphics
OR 80h sunderiine bit
JR VBRIGH sset this chr BRIGHT
VUN_HA:
sUnderline and Half intensity
CMP L
JRC VNORM sif cntl-chrs process as normal
H JR VUN_HA_GR
VUN_HA_GR:

tUncerliney Half Intensitys Graphics

OR 8Ch 3set underline bit
H JR VHA_GR
VHALF:
sHalf Intensity
cMP A
JRC VNORM s5if entl-chrs process as normal
H JR VHA_GR
VHA_GR 2
$C=Chrs HL=Curs
DI
ENADIM
STO DIMBIT,.L[hi] 3set dim field bit
H LD EeChl] sdiagnostic
DISDIM
El
JMP vouTeo scontinue
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SORCIM B08x Assempier ver 3e5E <3/55/7= 59:62 Page 34

Keyboard and Console Routinese C:SDROMA  «ASHM
04A4 SCREEN:
$SetXY for Screen movement
SENTRY
38 = ESCH
A = new co-ord vals NO OFFSET
0444 Proc
D4A4 CBTO $ BIT 6+8
04A6 2012 ~048BAS JRNZ :sX 5if X-coordinate
0448 :sY:
04A8 Eb61F AND 0001_1111b imod 32
O4AA &F MOV CyA
04AB 32EFEF STO Ay VRTOFF $SET VERTICAL CFFSET FOR COUT
04AE 3A62EF LD AsPIABD
0481 E6E0 AND 1110_0000b
0483 81 OR C
0484 4F MoV CeA
04B5 CD7109 CALL CPBD iset Y coordinate
0488 182E ~04EB8S JR texity
04BA isX:
04B8A 87 ADD AvA sdouble A
04BB C6EA ADD Ae VFLO $PIA A-reg magic offset constant
04BD EG6FE AND 1111_1110Cb sclear bit O
D4BF &F mov CsA

$SET DENSITY BIT

04C0 3ASB1EF LD A+PIAAD $GET CLD VALUE

04C3 E601 ANI 0000_00018 $SAVE DENSITY BIT

04C5 81 ORA c $OR IN HORIZCONTAL OFFSET
04C6 4F MOV CeA

04C7 (CD5409 CALL OPAD $FUNCTICN PIA

04CA CBA8 $ cBIT 5283 sfinished screen-addressing

04CC 1824 ~D4F2% JR sexitX
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SORCIM B08x Assembler ver 3.5E <3/55/7= 59:92 Page 35

Keyboard and Consocle Routinese C:SDROMA LASM
D4CE SETXY:
3Set X-Y value for Cursor/Screen Addressing
SENTRY
$HL = cur sofr _addr
;8 = ESCH
3C = chr
SEXIT
sto VOUT9D3 ESCH updated
O4CE (CD1907 CALL UN_CUR
04D1 3EEO LDK As—~{* *)
04D3 81 ADD [ sremove cursor bias
04D4 (Bé638 $ BIT Se8 scursor/screen addressing?
04D6 20CC *04A4S JRNZ SCREEN 3if screen addressing
scursor addressing:
04D8 29 ADD HL o HL sshift HL left
0409 (C870 $ BIT 6¢8 $X/Y coordinate?
04DB 2010 ~04EDS$ JRNZ scX 3if X coordinate
04DD icY:
040D 67 MOV He A $save
04DE 3A62EF LD AsPIABD
04El1 84 ADD H sof fset by start-Y co-ord of video
04E2 IF RAR sbit0o{A) -> CYs shift A right
04E3 CBID $ RR L 3CY => bitT(L}
D4ES F&FO OR OFOh sturn on upper nybl
D4E7 &7 MOV He A $HL= new cursor addr
H JR texityY
04ES8 texity: B
04£8 3E40 LDK Ay 0100_0000b snext addr-chr will be X-coord
04EA BO . OR B
04EB 1808 ~04F5s JR sexit2
04ED :cXs3
04ED 17 RAL strash 7th bit
D&4EE (CB2C $ SRA H sbitO(H) -> CY¥y bit7 stays 1
04F0 1F RAR Seee CY =D bit7{A)
04F1 6F MOV LeA
H JR sexitX
04F2 texitx:
04F2 3€07 LDK A EF_MSK
04F4& AO AND B sfinished addressing: reset addr bits
04F5S sexit2s:
04F5 32560EF STO AsESCH

04F8 (39605 JMP vyouT90
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SORCIM B08x Assemblier ver 3.5 <:/55/7= 59:92 Page 36

Keyboard and Console Routinese. C:SDROMA .ASM
H Control Code character processing

04FB VC_HOME: 3Home Cursor

04FB Proc

04F8 CD1907 CALL UN_CUR

D4FE 3A62EF LD AePIABD

0501 1F RAR ibitd => CY

0502 2€E00 LDK Le0

0504 (B1D $ RR L 3CY => bit7+ trash bit0

0506 &7 MOV He A

0507 182F ~0S538$ JR sfixhl $HL == HL or FO0ODh
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SORCIM 808x Assembler ver

Keyboard and Console Routinese.

0509

0509
050C
050D
0510

0512

0512
0515
0517
0518
051A
0518

051D
051D
0S51E
0521
0522
0525
0526
0528
0528
0529
0524
0528
052€
0530
0531
0532
0534
0537
0538
0538
0534
0538
053C

€b1907

ES5

0180FF

1816 ~0528%

CD1%907

3ETF

A5

2803 ~051D3%
28

1879 ~0596$

ES
O17FFF
09
3A6CEF
4F
0600

09

E3

29

3A62EF

FO6ED

8C

£l

2004 ~0538%
01000C

c9

3EFO

B84

67

1858 ~0596$%

VC_MCuP:
$A=C=Chr=MCUP.
caLL
PUSH
LDK
JR

VC_BKS:

sMove Cursor Upe

HL=Cur s«
UN_CuR
HL
BCo(=VLL)
tfwa

sHL=Curs=current (old) char

CALL
LDK
AND
JRZ
DEC
JR

iwrap:
PUSH
LDK
ADD
LD
MOV
LDK

ADD
XTHL
ADD
LD
OR
cMp
POP
JRNZ
LOK
ADD
sfixhiz

LDK
OR
MOV
JR

UN_CUR
AsTFH
L
iwrap
HL
VCUT90

HL
BCo=(VLL+1)
HLsBC
AsLLIMIT
CeA

B+0

HL +BC

HL o HL
AsPIABD
1110_0000b
H

HL

:fixhl
BCy{24%VLL)
HL+B8C

As OFOh
H

He A
vouT90

3.5 <:/55/7= 59392

Page 37
C:SDROMA .ASM

3501d cursor must be on stack

seeeat this entry point

iciear 80h bit

$if must wrap from col 0 to LLIMIT

$Exit

$save oid cursor

iHL = prev_tines (-1)st column
SLLIMIT = #cofumns on screen

sget old cursore save new
sshift line# into H reg.

$A = line# of UL corner
sset Zflag: ahome?

iget new cursoreee

3if NOT 3video home
iwrap constant

imodulo result:s keep cursor
sinside video memory.
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SORCIM 808x Assembler ver

Keyboard and Console Routines.

053E

053E
0541
0543
0544
0547
0549
054C

VC_BEL:

3Ring the bell
3A62EF LD
F620 " DR
4F MoV
CD7109 CALL
3E1E LDXK
326BEF STO
1850 ~D59ES$ JR

via setting PIAB
A+PIABD
0010_0000b

CeA

cPBD

Ae30

AsBELCNT

vouToe7

3,5 <:/55/7= 59:92 Page 38

C:SDROMA LASM

2%%5 bit
sbell bit

sfunction PIAB

sring bell for 30 ticks
Jeee = 172 second

sexit no change
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054E
0551
0554
0557
0558
0554
055D
0560
0562
0563
0566
0567
056A
0560

2100F0
CD8406
01800F

D5

DDE1 $
CD0507
3A62EF

EGED

4F

€D7109

AF

32EFEF
2100F0

1827 ~0596s

SORCIM 808x Assembler ver
Keyboard and Console Routines.

VC_CLRS: LDK
CALL
DK
PUSH
pCP
CALL
LD
AND
MoV
CALL
XRA
sTO
LDK
JR

HLoFWAVM
CLRLN
BC+LVMEM-VLL
DE

X

VLDIR
AsPIABD
not(1_1111p)
CeA

cP8D

A

A+ VRTOFF

HLo FWAVM
VCOUTSO

3.5 <K3/55/7=

59:92 Page
C:SDROMA

sclear 1st tine

sclear remaining lines

sReset for 1st tline of display mem

SZERD A

$SET VERTICAL OFFSET FOR COUT

inew cursor
sExit

39
«ASM
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0S6F
056F
0572
0ST4
0575
05786

0578
0578
0578

SCRCIM 808x Assembler ver
Keyboard and Console Routines.

YC_CR:
CD1907
3E80
AS
6F
181E ~D596$%
VC_LFz

CDAT06
1819 ~0596%

CALL
LDK
AND
MOV
JR

CALL
JR

UN_CUR
AsB80H
L

LeA
vouT9o

DO_LF
vouT90

3.5E <3/55/7= 59:92 Page
C s SDROMA

ierase cursor
iCarriage Return

iLine Feed

40
OAS“
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SORCIM 808x Assembler ver
Keyboard and Conscle Routinese

057D VC_MCRT 3Move Cursor Right
0570 CD1907 CALL UN_CUR
0580 7€ 1D Ae[hi]

H JR vOuTS80

3.5E <:/55/7= 59:92 Page
C:SDROMA

sre-echo current chr

41
«ASM
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SORCIM 808x Assembler ver 345E <:/55/7= 59392 Page 42

Keyboard and Consoie Routinese. C:SDROMA  .ASM
H Exit points for COUT
H Here to store new data and to update cursor
0581 VGRAPH:
0581 vouT80:
0581 717 ST0 As[hi] sThis exit path stores A (new char)
0582 5D MOV EelL
0583 (888 s CBIT T+E sE = collcursor)
0585 3A6CEF Le A LLIMIT
0588 3D CEC A $A = last_legal_col
0589 93 sus E 3A = last_legai_col - coifcur)
058A 2009 ~0595% JRNZ vouTss 3if not ALLIMIT
058C 3ES80 LDK As80h
O58E AS AND L
058F 6F MOV LeA 3d0 CReee
0590 CDAADS CALL DO_LF2 teeeand LFe
0593 1801 ~0596% JR vouT90
0595 vouyT8s:
0595 23 INC HL imove cursor
H Here if NO cursor update
0596 youT90:
0596 TE LD As [HL] :sThis exit path turns on 80h bit
B Here if new data already in A
0597 youT9S:
0597 17 RAL sMake this chr cursor
0598 vouT96:
0598 3F cMC sinvert cursor bit
0599 1F RAR
059%9A 717 STO As[h1]
0598 22SAEF STO HL+CURS supdate cursor
H Here if no change to cursore restore reg and exit
059€ VCUT97:
059 C1 pOP 8C
0S9F D1 POP DE
0SA0 E1 pPOP HL
05A1 79 MOV AsC sExit with A=chr
0542 C9 RET sreturns end of cout subre
= 051D sFirst = VOUT97 - (127 + 2) searliest possible JR
= OSFF sLast = vouT8o + {128 - 2) slatest possible JR
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SORCIM 808x Assembler ver
Keyboard and Console Routiness

0543 ESC_LCK: 3Lock Keyboard
05A3 Proc

0SA3 AF XOR A

05A4 1802 ~D5A8% JR 2

05A6 ESC_ULK: 3Unlock Keyboard
05A6 3EFF LDK A9 OFFh
05A8 123

05A8 3259€EF STO AsKEYLCK
05483 18F1 ~DS59E$ JR vyouTet

3e5E

<:/55/7=

59:92 Page
C:SDROMA

43
«ASH
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SORCIM 808x Assembier ver 3.5E €2755/7= 59:92

Keyboard and Console Routines.

05AD EEOL:
$Erase to end of line
05AD ES PUSH HL $save cursor
05AE (CDB40s CALL CLRLN
0581 E1 POP HL
0582 18E2 ~0596% JR vOoutT90

C:SDROMA

Page

44
«ASM
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SORCIM 808x Assembler ver 3.5 2/55/77= 59:92 Page 45

Keyboard and Console Routinese. C:SDRDMA LASH
05B4% ESC_CAD:
sCursor Addressing
0584 3EO07 LDK AsEF _MSK
0586 AO AND B
0587 Fs618 OR EF_ESC or EF_ADR inext chr will be Y-coord
0589 texit3:
0589 3260EF STO AsESCH
05BC 18BED “~0DS59E$ JR vouT97
O5BE ESC_SAD:
3Screen Addressing
OSBE 3E07 LDK AsEF_MSK
05C0 AO AND B
05C1 F638 OR EF_ESC or EF_ADR or EF_SCR
G503 18F4 ~0589% JR texit3
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05C5
05C5
05C5
0sC7
05C8
05CA
05C8
05CD
05CE
o500

0501
0501
0502
05D3

SORCIM 808x Assempler ver 3.5 <3/55/7= 59:92 Page &6
Keyboarc and Console Routines.

C:SDROMA  +ASM

sSubroutine for use with EDELC and EINSRT:
:Calculate #chrs to move; if move zero chrss never returne

scalcs?

3ETF

4D

[4-1.3) $

91

2804 ~0501$

&F

0600

c9

El
El
18C1 ~0596%

Proc

LDK
MoV
c8IT
sug
JRZ
MOV
LDK
RET

PP
pOP
JR

AsVLL-1
Col

7+C

C

tend
CrA
BeO

HL
HL
vOuT390

3A= max #chrs to be moved
3C = collcursor)

$A = #chrs to move

3if move zero characters

$BC = #chrs to move

strash return_addr
scursor _addr
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Keyboard and Console Routines.

05D5

0505
05Ds

05D9
05DA
050C
050D
0SE0
05E2
OSE3
05E5
05€E6
0SES
OSEA
05€8
OSEC

E5
CDC505

E5

DDE1 $
23

CDO507

3620

28
3680

El
18A8 2059638

SORCIM BO8x Assembler ver 3.S5FE <:/55/7= 59:92 Page 47
C2SDROMA  .ASM
EDELC:
iDelete Character
PUSH HL ssave cursor_addr
CALL tcale icalculate BC
H MOV DsH
H MOV Eel 3DE = cursor_addr
PUSH HL
POP I1X
INC HL $HL = cursor_addr + 1
CALL YLDIR smove characters
sSTo v % Ihtd slast chr becomes blank
DI
ENADIM senable 9th bit memory
DEC HL *HL = last chr on this line
sTo BRTBITsL[hi} iset chr BRIGHT
DISDIM
El imain memory
pop HL irestore cursor_adadr
JR vOUT90 snext
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SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 fPage 48

Keyboard and Console Routineses C:SDROMA LASM
OSEE EINSRT:
sInsert Character
05EE CD1907 CALL UN_CUR
05F1 E5 PUSH HL isave cursor_addr
05F2 CDC505 CALL scalc scalculate BC
05F5 3E7TF LDK AsTFh
0SFT B85 OR L
05F8 6F MOV LesA sHL = last_chr on this line
0S5F9 ES PUSH HL
0SFA DDEl $ poP X
OSFC 28 DEC HL
0SFD CDFl06 CALL vLDDR $sdo move
0600 E1 poep HL srestore cursor
0601 TE LD Asfh1) 3get underline bit of this chre
0602 17 RAL sinto CY
0603 3E40 LDK As* * shi 1 schange this chr to * *

0605 1891 ~0598$ JR vouUT96 sexit
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SORCIM 808x Assembler ver

Keyboard and Console Routinese

0607
0607
0607
0609

0608
0608
060D

060F
0611
0611
0612
0612
0615

0617
0619

0618
0610

061F
0621
0621
0622

3€E01
1806 ~0611s

3E02

1802 »~0611s
3E04

8o

3260EF
1887 ~059ES

3EFE
1806 ~0621s

3EFD
1802 ~p621s

3EFB

AD
18EE ~0612s

= 054E

$ESC-Sequence processinge

Proc
ESLSGR:

LDK Ay EF_GR

JR 3125
ESCSHA:

LDK Al EF_HA

JR 2125
ESCSUN: tDK A EF _UN
21252

GR 8
$130:

sTo AsESCH

JR vouT9o?
ESCCGR: LDK A+ NOT EF_GR

JR 2140
ESCCHA: LDK Ay NOT EF_HA

JR 2140
ESCCUNs: LDK AsNOT EF_UN
2140:

AND 8

JR 3130
ESC2Z: = VC_CLRS 3ESC-2

3eSE <:/55/7= 59:92 Page 49

C:SDROMA L ASM

3ESC~-g
sset graphics mode.

$ESC-) set half intensity
3g0 set flag bit
SESC-1 set undertine

iReg B is ESCH Byte value

istore desired valuee.
SExit

SESC-G Clear graphics mode
390 clear ESCH bit

3ESC-{ Clear half intensity

$ESC-m Clear underline

$Clear bit
$Go store ESCH byte

Clear screen -same as
;Control~2Z routine.
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SORCIM 808x Assembler ver 3.5E €:/557/7= 59:92 Page

Xeyboard and Conscle Routines.

0624

0624

0624
0624
0627
0629
0624
0628
062C
062D
0630
0632
0633
0635
0636
0638
0639
0634

063C

063C
0630
063E
0640
0642
0644
0645
0646
C649

D64A

064C
064C
064D
064F
0652
0652
€655
0657

CD1907

T8
2823 ~065FS$

84

57

1E00

CB1A $
[o8-30:3 $
18

78

2180FF

9

1806 ~0652%

05
DDE1 $
CDF106

CD7506
20F5 ~064Cs
23

ESCRR:
iDelete

ESCEE:
sinsert
$ENTRY
SHL

sC

SEXIT
sscreen
$HL

sinsrts
sInsert

ticont:

tistrt:

Line

Line

updated

Proc
CALL
LDK
AND
HOV
PUSH
ADD
LD
ADD
sus
AND
MOV
LDK
CMP
MOV
JRZ

a line

ADD
MOV
LDK
RR D
RR E
DEC
MOV
LBK
ADD

JR

PUSH
POP
CALL

CALL
JRNZ
INC

C: SDROMA

cursor
chr

NeW CUrsor eeesto VOUTSO

UN_CUR

As 1000_0000D

L

LsA sdo CR

HL $save new cursor

HL o HL

AsPIABD

Ay 24 A addr(25th line)

H A lines_to_move + 1
0001_1111b smod 32

Be A

As VDELL

c

AeB srecall #lines to move
tdelt sif deleting a line

"o

H sA = addr(25th tine)
DeA
€0

sshift right DE
DE B
AsB 3
HLes=VLL
HLeCE H

D
A = #lines to move

HL =

DE := DE or FOOOh3S HL
sistrt

DE

VLDDR smove 1 line down

svmod

50

«ASM

addr(line above DE)

sicont 3if must move more lines

HL $HL => 1st chr of new

line

E = addrlist_chr_on_ist_line)

HL or FOO0Oh
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0658
0658
0658
0565C

065F
065F
0660
0661
0664
0665

0667
0667
0668
066A
066D
0660
0570
0672
0673

SORCIM 808x Assembler ver 3e5E <:/55/7= 59:92 Page 51
Keyboard and Conscle Routinese.

texits:
CD3406
El
C39605

D1

D5

218000

19

1806 ~0660$

tdcont:
D5
DDEL $
cDD507
sdstrt:
CDT506
20F5 ~0667$
EB
18E3 ~0658$

CALL
PCP
JMpP

POP
PUSH
LDK
ADD
JR

PUSH
POP
CALL

CALL
JRNZ
EX
JR

CLRLN
HL
VCUuTSa

DE
DE
HLsVLL
HL +DE
sdstrt

DE
IX
VLDIR

tvmod
tdcont
HLi+DE
texit

C3SDROMA ASM

srecover cursor

$Main Exit

srecover new cursor

$HL = line_below_cursor

imove 1 line up

sget addr of line to clear
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SORCIM B08x Assembler ver 345E <3/55/7= 59392 Page 52
Keyboard and Consoie Routines. C:SDROMA .ASM

¢HL 2= HL or FOOCOhs: DE := DE or FQOCh:
ssimple mod-4096 arithmetic to keep painters INSIDE video memory

0675 svmod:

0675 FS PUSH AF $save A = #lines to move
0676 3EFOD LDK As OFOh

0678 B4 OR H

06T9 67 MOV He A sset upper nybl of H
067TA 3EFO LDK A+ OFOh

067C B2 OR D

067D 57 MOV De A smodulo 4096

06T7E 018000 LDK BCeVLL

0681 F1 poP AF

0682 3D DEC A sdecrement !ine_count
0683 C9 RET
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0684

0684
0684
0686
0687
0689
06838
068D
068E
0691
0692
0693
0695
0696

0697

0695
0698
069C

069D
069D
069E

06A0
06A1

06A3
06AS

SORCIM 808x Assembler ver
Keyboard and Conscle Routinese.

CLRLN:
sClear
$ENTRY
SHL
SEXIT
sclear
H

3620

3680

3A6CEF

3D

50

[of::1:) $

93

cs8

3004 ~069D$

3E80
93
cs

"
N
o

&F
0600

ES
DDE1 $

DD23 $
185 ~0705s

to EOL

Uses
PROC
STO

DI
ENADIM
STO
DISDIM
El

LD

DEC
MOV
cBIT
sus

RZ

JRNC

LEK
sus
RZ

MOV
LoK
Mmov
MoV
PUSH
POP
INC
INC
JR

to end of line

Cur sor

All.

* *slhi]

BRTBIT,[hi)

AsLLIMIT
A

Eob

TeE

E

.
~N

AsVLL

CeA
Bs0
Esl
DeH
HL

X

DE

X
VLDIR

34.5E <:/55/7= 59:92 Page 53

C:SDROMA .ASM

sclear CuUrsorees

sset cursor 3RIGHT

smax_#cols => maximum_col_#

$A = col(EOL) - colfcursor)
3if JEOLs done

3if inside logical_video_line

seseselse clr to end of 128-chr

$if cursor 2 column #127

$8C = chrs to move

SDE = HL + 1

fine
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SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 5%

Keyboard and Consoie Routinese C:SDROMA < ASM

06A7

D6A7
D6AT
06AA
06AA
06AB
06AE
O6AF
0681
0684
0685
0685
0686
0687
068BA
06BC
0680
D63F
06C1
06C1
06C2

06C3
06C3
06C6
06C8
06C9

06C8
06CC
06CD
D6CF
06D0
0601
06D4
0607
0608
06DA
06D3
060D
06DE
060DF
06E2
06E3
06E4
06E7
06E8

cp1907

ES

018000

09

3004 ~0685$
0100F0

°9

€3

29

3A62EF

C617

94

E61F

2802 ~06C3s

El
[ ]

3A6CEF

c83D $
95

38F5 ~06C1$

E1

ES5
3E80
AS

6F
£03406
3A62EF
47
EGED
&F
3E1F
04

40
32EFEF
81

4F
co7109
3

c9

DO_LF:

:Do Line Feed processing
SENTRY

SHL = cur sor _addr

SEXIT

sCursor cleared

sHL updated for current cursofr poS
swindow moved if necessary

PROC

CALL UN_CUR sclear cursor
DO_LF2:

PUSH HL ssave original cursor

LDK BC.VLL 3line tength

ADD HL +8C

JRNC tnowap sif not wrapping from LWAVM to FWAVM

LDK BC o FWAVM

ADD HL+BC SHL = new cursor @ top of VM
tnowap:s

XTHL :save new cursors get old

ADD HL o HL sshift HL left

LD AsPIABD

ADD Ay 23 sstart + 23 = last_video_line

sus H sA = 1_line - curr_Vline

AND 0001_1111Db smoduto 32

JRZ tvmov 3if cursor is on 24th line of screen
send:

POP HL sget new cursor

RET
svmovs

LD AsLLIMIT

SRL L sunshift L register

sus L sA = LLIMIT - colfcursor)

JRC zend sif cursor is outside logical fine

scursor is on last line of screens inside of logical line.
:must move screen to foliow cursor down through video memorye

pOP HL

PUSH HL

LDK A+ 80N

AND L

MOV Le+A sHL = beginning of line

CALL CLRLN serase to EOL

LD AsPIABD

MOV Be A

AND not 31 3A = tine zero

MOV CeA sC = housekeeping bits See7

LDK Ae31

INC 8 sincrement line#

AND 3 5A = line#

ST0 As VRTOFF sSET VERTICAL OFFSET FOR COUT
OR C 3sA = new line# OR housekeeping_bits
M3V Ce A 3C = new value for OPBD

CALL OPBD smove video screen down 1 line in memory
POP HL

RET
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SORCIM 808x Assembler ver 3.5 <:/55/7= 59:92 Page 55

Keyboard and Console Routinese. C2SDROMA L ASM
06E9 STODIM:
sSTORE THE CONTENTS OF THE 8 REG IN THE ADDR PDINTED TO BY THE HL PAIR
SENTRY
3B = VALUE
SHL = ADDRESS
SEXIT
sNONE
06E9 PROC
06E9 131
06EA ENADIM SENABLE DIM
06EC 70 sTO Be [HL] 3STORE
06ED DISDIM sDISABLE DIM
06EF El
06F0 C9 RET
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SORCIM 808x Assembler ver 3e5E <2/55/7= 59392 Page 56

Xeyboard and Conscle Routines. C:SDROMA  oASH
06F1 VLDDR:
sVideo Block Move
SENTRY
38Ce IXe HL set
SEXIT
3LDDR on main & 9th bit memory
H Uses 8Ce DEs HLoIX
06F1 DDES $ PUSH IX
06F3 D1 poP DE
06F 4 PUSHAL
06FT EDBS $ LDDR smain memory
06F9 POPALL
06FC D1
D6FD ENADIM
O6FF EDBS8 $ LDDR 39th bit memory
0701 DISDIM
0703 El
0704 C9 RET
0705 VLDIR?
sVideo Block Move
SENTRY
$BCsy IXe HL set
SEXIT
sLDIR on main & 9th bit memory
H Uses BCy DEes HLsIX
0705 DDES s PUSH ix
0707 ©O1 POP DE
o0T08 PUSHAL
0708 EDBO $ LOIR smain memory
070D PCPALL
0710 [}
0711 ENADIM
0713 EDSBO $ LDIR 39th bit memory
0715 DISDIM
0717 El

0718 (9 RET
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SORCIM 808x Assembler ver

Keyboard and Conscole Routineses

0719

0719
0714
0718
071¢C
071D
O71E

TE
17
3F
1F
77
Cc9

UN_CUR:
sUndo/Invert Cursor
$ENTRY
SHL = cursor_addr
SEXIY
scursor inverted
H Uses Ay CYeo
LD As [hi]
RAL
CMC
RAR
sTo Aelhi]
RET

345E <«3/55/7= 59:92 Page 57

C3SDROMA  LASM

sget the chr
scursor_bit => CY
sinvert it
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SORCIM 80Bx Assembler ver

Keyboard and Conscle Routiness

071F

071F

071F
0720
0724
0727

072F

0732
0735
0736
0739
0739

$KEYBOARD SCANNING & DECODE

GKEY3

$KEYBOARD INTERRUPT PROCESSOR

SENTRY
$NONE

SEXIT

$KEYBOARD PROCESSING DONE,

3SYSTEM CLOCK UPDATED BY UPTIM.

EDT36FEF §
3199EF

€09803

3AS9EF
B7
C43C07
GKEYXs3
C31E00

PROC

DI

STO
LDK
ALPUSH

CALL
Lo
OR
CNZ

Jue

SP+IESTK
SP+ISTK

UPTIM

Ae KEYLCK
A

KBDRVR

EXITI

3,56 <3/55/7= 59:92 Page 58

C2SDROMA <ASM

RESULT IN LDKEYs

$SAVE INTERRUPTED PROCESS STK
$SET TO RAM INT STK

SUPDATE SYSTEM CLOCK

SEXIT INTERRUPT
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Keyboard and Console

Pty

e we wi es e

.o

VO 40 W US04 W we W w0 ¥ e ..
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. 96 e e we

. i ws we

LR TR IR

. e '

. .

. 98 s we e

SORCIM 808x Assembler ver 3.5 <:/55/7= 59:92 Page 59
Routinese C:SDROMA LASM

This file contains the 2-key roll over keyboard driver for
the OSBCRNE 1 comutere

Author:

Micrococe Corporatione
Fremonts CAe

Ye Ne Sahae

September 1981

Revisions:
2-Key roll over keyboard drivere

DESCRIPTION:

The keyboard driver gets control via the 60hz interrupts ieee Once
every 16 mss It scans the keyboard to detect any struck keyse. If a
key is founds it is entered into the keylist if there is space

in the keylist and the key is not already in the liste At the end of
the scans the keys in the list are proecessede If the key is still
ons 13t is placed in lkey {or special action taken) after transiating
the keynumber. A count is also stored in the list and the key will
be serviced again at the end of this count if it is stiil one Thus
the key will repeat if it is held downe If a key which is in the
list is not on it is removed from the tiste.

The keyboard driver consists of the following routines:

KBDRVR - Examines the keylists calls CHKEY to determine if key

is still one Removes the key from the list if it is not one 1If
key is one it decrements the count associated with the keye. when
the count goes to zeros it calls KB8SERV to service the keye Calls
KBSCAN to enter any new keys into the liste

KBSCAN - This routine scans the keyboards detects a struck

key and enters it into the keyliste The key is entered

into the keylist if the key is not already present in the keylist
and there is an empty slot in the keyliste

KBSERV - It calls the routine CHKEY to check if shift/ctl or alphlock
keys are one It then translates the keynumber into the ASCII

code and places it in the LKEY for the CBIOS to reade For some
special casessy it calis ROM resident routines to process the keye

CHKEY - It checks if a given key is one

fata structure:
The main structure used is the kaylists The format of each entry is:

Byte O:
bit 7 = Set indicates entry is in usee
bit 6 : Set indicates key has been serviced oncee
bits 5.3 : contain the row number of struck keye
bits 2.0 : contain the column number of struck keye.
Byte 1:
bits 7ee0 : contain the repeat count for the keye
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073C

073C
073C

OT3F
0742
0744
0744
0747
0748

0749
QT7T4A
074C
074E
0751
0753
0755
0757

0757
0758
0759
075A

075C
075D
075€
0760
0762
0763
0765
0767
0769
0769
0768
O76E
076E

076F

0771

0773

CDT407

21D4EF
0603

3ASEEF
87
co

7€

CB7F $
2821 *076Fs
cDD107

2004 ~0757$
3600

1818 ~076F$

E5
23
35
2012 ~076E$

€3

TE

cB877 $
CcBFeé $
E3

3618

2802 *~0769%
3606

E63F
CDF807

El

1001 ~0744%

co

SORCIM 808x Assembler ver 3,56 <:755/7= 59:92 Page 60
Keyboard and Console Routinese. C:SDOROMA  .ASM

KBDRVR:

. e w0

. ws oo

Routine name: KBDRVR - Detects and processes keystrokese.
Input: none
Dutput: LKEY contains keystrokee.

PROC
call kbscan sscan keyboard and enter keys into keylist

Examine keyliste If key found in keylists call CHKEY to see

if key is still on. remove from list when not one
LDK hiskeyist ipoint to first entry of keylist
LDK beki_len
id aslkey
or a
RNZ sexit when a key is waiting in lkey
1d asLhid sget byte 0 of entry
bit kl_usedra
irz :40 sif entry is in use then
call chkey scheck if still on
Jjrnz 220 sif key is now off then
sto DsLhi] sremove key from list
jr 140
ielse

key is ons. decrement its repeat count. If count goes to zero
then it is time to service the keye.

push hi s$save ptr to first byte of entry

inc ni ipoint to repeat count

dec £hil

jrnz 230 sexit when not time to service the keye

it is time to service the keye set the next repeat count

ex {splyhl spoint back to the first byte of entry
id as{ht]
bit Ky_srvdsa scheck if it is serviced before
sbit ky_srvdefhl] sset the serviced once flag
ex [splehi spoint back to the repeat count
sto irptctelhi] sand store rpt count as per serviced flag
irz 122
sto srptctyLhi]
and krow_m+kcol_m
call kbserv scall to service the key
pop hi sget ptr to first byte of entry again
sendif
sendif
echo kle_len
inc nl spoint to next entry
ENDM
djnz 210 suntil compiete list scanned
RET sreturn to exiti code in rom
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SORCIM B808x Assembler ver

Keyboard and Console Routinese.

0774
0774
0776
0779

077A
077C

077F
0781

0783
0783

0785
0786
0787
0789
078A
0788
078C
078D
078E

0790
0790
0792

0794
0795
0796
0797
0798
0799
0794
079C

2EFF
CDEFO7
cs

2E81
CDEFO7

EGE3
0607

2844 ~07C9s

Ccs
5F
3€07
90
17
17
17
57
0E00

cB38 $
302F ~07C3s

7a

81

[53-]

&F

D5

E€5
0603
21D4&EF

ve e
*
+*

none

e $8 s we e

keyist

KBSCAN:

. e

#e ob o8 ol wo ws we

.
=
[~}
..

output:

345E <«3/55/7= 59:92 Page 61
C:SDROMA  LASM

= contains any keys detectede.

proc
LOK
call
rz

LDK
call

LDK
CALL
PUSH
LOK
CALL
ANI
MoV
PopP
DR

and
LDK

in this
Jjrz

push
mov
LDX
sub
rai
ral
rai
mov
LDK

scan thi

sri
Jrnc

enter the key whose column number
into the keylst provided the key is not already in

120ffh
rdrow

terowO_m
rdrow

Lel
ROROW
PSW
19800
rdrow
08h
By A
PSH

8

11100011b
betot_row

ssee if any key pressed
sreturn when none

sget row 0

iremove cti/shift and alpha lock

loops reg b contains totrow- current row being scanned

250

be

e+a
astot_row
b

dea
ce0

sif any key is pressed then

isave loop count
3e = columns

3d = row number * 8
sinitialize column counter

s row from right to left to get the cofumn number

e
230

srepeat
3shift column bit into carry
3if a key is found then

is in ¢ and row*8 is in d
tist and

there is an empty slot in the liste.

mov
add
push
mov
push
push
LDX
LDK

aed

asC

be

Cs2a

de

hi
beki_len
hiskeylist

ic = key number
ssave de

ssave hl

slength of keylist
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O79F
0742
07A2
0TA3
07AS5
0747
0749
OTAA
OT7AC
OTAE
OTAE
O7AF
0780

0782

0784
0785
0786
0789
07BA
o788
078D
07BE

07Co
07C0
07C1
07C2
07C3
07C3
07C4
07CS
07Ce

07C8
07C9
07C9
07C8
07CE
07D0

110000

TE

CBTF $
2807 ~OTAES
E&83F

B9

2814 ~07CO0s
1802 ~0780%

5D
54

10EE ~07A2$

TA

87

CACOO07

EB

71

C3FE $
23

3601

El
D1
(o9 §

oC
AF
BB
20C8 ~0790s

Ccl

c825 $
CDEFO7

1083 ~0783$
Cc9

SORCIM B808x Assembler ver
Keyboard and Console Routinese

3,56 <:/55/7= 59:92 Page 62
C:SOROMA  <ASM

.
*
.
»

if entry is used then

scheck with current key
sexit if this key is in list

setse {an empty entry is found)

ssave adrs of empty entry in de
sendif

snext entry
stil! tist scanned

;if empty entry was found then
thi = empty entry
sstore the key in the list
sset used flag

$store debounce delay
sendif
srestore all regsters

sendif
sincrement column number

suntit all columns scanned
srstore bc

sendif
smove to next row

LDK de+0

1d as[hi]

bit ki_usedsa

jrz 222

and krow_m+kcoi_m

cmp c

jrz 227

ar 225

mov el

mov dsh

echo kie_len
inc hi

ENDM

ajnz 218

check if an empty entry was fcunde

mov ard

or a

Jz 227

ex deshlt

sto ce[hl]

sbit ki_usedsThl]

inc hi

sto DB_cteInt]

pop hi

pop de

pop be

inc c

xor a

cmp e

Jjrnz 215

pop bc

sla 1

calt rdrow

djnz 210

ret
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0701
0701
07D2
0703
07D4
0705
0706
0709
07DA
0708
07DE
070F
0TE2
07€3
07€4

€5
F5
iF
1F
iF
CDESOT
Fl
D5
CDESO07
El
CDEFQ7
A3
El
c9

SORCIM 808x Assembler ver
Keyboard and Conscle Routinese

3
3

Reg A

s ws we we we

52 ind

CHKEY:

sbrt:
input:

output:

ind cir

set

proc
push
push
rar
rar
rar
call
pop
push
calt
pop
caltl
and
pop
ret

CHKEY - checks

Keynumber

[}

hi
af

gtmask
af

de
gtmask
hi
rdrow
e

hi

Key is off.

Key

3e5E

is one

<:/55/7= 59:92 Page 63

C3SDROMA .ASM

if key number is one.

ssave callers hi
ssave keynumber

sright justify row number

tget key number
ssave row mask

sget col

mask (col num is in bits Qee2)

smove row mask to 1
3get row of keys adrsed by |

L¥4

ind

value of key
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SORCIM 808x Assembler ver

Keyboard and Console Routinese

OTES
O7€S
OTE7
O7€E9
0TE9
OTEA
0TEC
OTED

1E01
E607

cs
cB23
30
18FA

s

~“D7E9S

#
3#*

w0 b i ws eb s
1

®

GTHMASK:

sbrts
input:

output:

proc
LDK
and

rz
sla
dec
ar

GTMASK - generates mask wWith one bit set.

b

mask

e

-

it

el

3.5E

(Dee?)

<:/55/7=

59:92

Page

C:SDROMA

64

eASHM
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OTEF

O7EF
07F1
0TF2
07F4
07FS
07F7

2622

ED4F
TE
EEFF
c9

SORCIM 808x Assembler ver
Keyboard and Console Routinese

£33

. o

reg L

o wo *8 v

reg A

RDROW:

sbrt:
input:

csutputs:

proc

LDK
MOV
Mav
id

Xor
ret

3.5E <3/55/7= 59:92 Page 65
C:SDROMA LASM

RDROW - Reads a row of keys

lower B bits of adrs to read the row

row value

hehighthekey)
Asl

ReA

asihil

offh

shi = prt adrs for given row

jinvert values
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SORCIM 808x Assembler ver

Keyboard and Console Routines.

07F8
C7F8

07F38
Q7F9
07FB
O7TFE
O7FF
0800
0802

0804
0805
0807

080A
0808
0800
0810
0812
0813
0814

0815
0816
0817
0819
0818
081D
081F
0821

0823
0823
0826
0827
0827
0829
0828
0828
0820
082F
082F
0831

. e

CURTEET IS

0osp
0088
0084A
008cC
0058

L I 1 I T A )

KBSERV:

S5F

1600

21C308

19

7€

FE21

381F ~0823s

FS
2E01
CCEFO7

Fs
ZE80
CDEFO7
£608
5S¢

31

B3

SF

Fl

€853 $
202E ~0849s
€B&63 $
2014 ~0833s
Cc358 $
2004 ~0827$

325EEF
(3]

FE6L
38F8 ~0B23s

FEBO
30F4 ~0823s

EE20
18FD0 ~0823s%

4*
L]

1ft_arw
rt_arw
up_arw
dn_aru
hm_scrn

sbrtz:
input:
reg A =
{SP1-4 =
preserves reg 8
equ 8dh
equ 8bh
equ 8ah
equ 8ch
equ 'L
PROC
setup hl to
mov esa
LDK de+0
LDK hlskycdtb
add hlsde
Id a«hl1]
cmp ' te)
jre 212
push af
LDK is1
call rdrow
PUSH AF
LDK L+BOH
CALL RDROW
ANT 8
MoV EsA
POP AF
OR E
mov esa
pop af
bit ctl_kyse
Jjrnz 50
bit shft_kyse
Jjrnz 230
bit alph_kyse
Jirnz 225

3.5E <:/55/7= 59:92 Page

C:SDROMA

KBSERV - services the key

keynumber

b6

«ASM

pointer to keylst entry {used for slide fnc oniy)

sused here and later

signore shift/cti

srow O adrs

point to keycode table entry for this key

etc for chars less than 21h

sget row containing ctisshift and aipha key

irestore keycode
3go process ctl key
$go process shift key

3go process alpha key

store key code into i{key

sto as lkey
ret

cmp *a?
jrc 212
cmp 80h
Jrnc 212
Xor 20h

Jr 312

sprocess alpha key

sexit when less than 'a'.

sor when >= 80h

sfold char to upper case

Alpha has no effect
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SORCIM 808x

Keyboard and Console Routinese

0833
0833
0835
0837
0839
0838
0830
083F
0841

0841

0842
0845
0846
0846
0847

0849

C849
0848
084D
084F
0851
0853
0855
0857
0859
0858

085D
G85F
0861
D863
0865
0867

0869
0868
086D
086F
0871
0873

0875
0875
c877
0879
087C

087D

FE61
30F4 ~D828$
FESB

3806 ~0841$
20F2 ~082F$
3E5D

18E2 ~0823$
5

210408

19

7€

18DA ~0823$
FEBD

2833 +0880%
FESB

2833 0884s
FEBA

2840 ~089S$
FEBC

2840 ~0899%
FESB

2850 A08ADS
€863 $
2808 ~D869%
FE2F

2004 208698
3ETF

1884 ~0823%
FE4D

3808 ~D875%
FET8

3082 ~0823%
E61F

18AE A0823%$
FE2C

38AA A0823%
21€708

SF

19

2302

o
w
W
.

ws s

w
[«]
b

. wr we v wa e

cmp
Jdrnc
cmp
ire
Jrnz
LDK
Jr

chars *

Assembler ver 3.5E <3/55/7= 59:92 Page 67

C3SDROMA  L.ASM

sprocess shift key

la'

227 sagoto alpha when char > *a®

lt!

235 sgoto process shift numerics etc
228 sinvert shift pit for °\*

ar*]?

12 sconvert [ to 1

to > (ascii codes 27h to 3eh) are converted using

the shft_tb

mov

LDbK
add

iad
Jr

if char
bitse

if char
if char

eva
3d=0 from before

hisshft_tb - **9*

htsde

asfhll
212
sprocess control key

is between ae..z then turn off the 3 high order

is between "+'..'?' it is translated as per table cti_tb?
is the arrow keys or the '1*/*[* key the slide functions

are called.

cmp
jrz
cwp
jrz
cmp
Jrz
cmp
jrz
cmp
jrz

81T
jrz
cmp
jrnz
1dk
Jr

cmp
Jjre
cmp
Jrne
and
jr

cmp
ire
LDX
mov

add

1ft_arw
slidel
rt_arw
slider
up_arw
slideu
dn_arw
siided
hm_scrn
dohome

shft_kyse stest for cntl shift
252 sif not

A sis it 2

252 3if not *2°

a+07fh ideleat key

312

Ial

254 sgoto translate chars from table
vz'+1

212

1fh

112

",

112 sno transtation if char below *s°
hisctl_th="+"
[-X %1
id=0 from above
nlsde
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087&

0880
0880
0882
0884
0884

0886
0889
0884

[+2:1.1:3

088t

088E
088F
0890
0892
0893
0894

0895
0895
0897
0899
0899
0898

0898
089€
089F
08AQ
08A2
08A3
08A4
08A6
08A6
0BA7
08AS8
08ASB

08AD

08aAD
0880
08B2
0884
08B5

0888
o8ss
088D
08BE
08Cl

18C6 ~0846%

DEC2
1802 ~0886s

DEFE

3A61EF
81
4F

CD6409

D1
El
3603
ES
D5
c9

DEO1
1802 ~0898s

OEFF

2162EF
TE

81
E61F
&F

7E
ESEOD

81
4F

cD7109

18E1 A088ES

3A61EF
E601
F6EA
&F
£D6409

3A62EF

E6EOQ

4F

3AEFEF

18E3 ~0BA6S

SCRCIM 808x Assembler ver
Keyboard and Conscle Routiness

stidet:

slider:

slideus

siided:

762

dohome:

ar
slide

LDK
Jr
LDK

id
add
Hov

CALL

set repeat count for these keys {override count set by the kbdrvri

pop
pop
sto
push
push
ret

LDK

Jr

LDK

LDK
Id

add
and
mov
Id

and

or
mov
call
Jr

237
functionsa

ce2
<70

ce-2

aspiaad
ascC
CeA

OPAD

de
hi
sid_rctelhl]
hi
de

Cel
276

ce-1

hispiabd
asLhi)
asc

1fh

Cra
asLhi]
0eOh

c
cra
opbd
274

$SET DENSITY BIT

LD
ANI
ORI
MOV
CALL

id
AND
MCV
LD
jr

AsPIAAD
0000_00018
VFLC

CeA

OPAD

Aspiabd
OEOH
CyA
A+ YRTOFF
:78

3e5E <K:/55/7= 59:92 Page 68
C:SDROMA  .ASM

sget horizontal coorde.

SFUNCTION PIA

sget return adrs
ipointer to repeat entry
jrepeat count for slide keys

srestore stack

smerge new vertoffset to lower 5 bits of
sP1AB

smodify current with +1/0r-1

$GET OLD VALUE
$SAVE DENSITY BIT
3OR IN HORIZONTAL OFFSET

SFUNCTION P1A

sHOUSE KEEPING BITS

$GET LAST VERTICAL OFFSET
sand the vert to 0 also
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SORCIM 808x Assembler ver 3.5E <K3/55/7= 59:92 Page 69

Keyboard and Console Routinese. C:SDROMA LASM
H key code translation tables

08C3 kycdtbs

08C3 1BO9TE7F DB esce tabe erc. erc

08CT TFOD275B b8 ercCe Cry *%%% °[°

08CB 31323334 D8 1%y 2%y 3%, ‘4’

08CF 35363738 D8 *5%y 6%y 7%, *8°

08D3 71776572 D8 Qs "Wy ey °'r*

08D7 74797569 D8 Tt's *y'e ‘uty i

08DB 61736466 pl:) *a®y 's's *d*y *f°

08DF 67686A68 0B *g% *h*y *j%» °*k?

O0BE3 7TAT86376 DB *Z% *x%y 'C'y 'v*

08ET 626E6D2C a1:) *®%s N’y "mte o

08EB 8A8D3020 08 8ahs 8dhy *0°%y * *

O8EF 2ET06F39 D8 'e's *D*sy 'Oy '9°

08F3 8BBC2D2F DB 8bhe 8chs *-%y */°*

08F7 38B5C6C3D D8 3% A\, %, =0

08F8 ] shft_tb:

08FB8 2200000000 o8 ¢nt, 00hy OOhs 00Ohs 00N

0900 3CS5F3E3F29 D8 Tty _Ty DYy T2, )

0905 2140232425 DB 1T, DT, Y@, 80, *3°

090A S5E262A2800 DB IAt, 15, X%, '(*, OON

090F 3A002800 D8 *32%y OOhs *+°, OOh

0913 cti_tbs

0913 7TBI1FTDTE D8 *{%y *_*-40hy 'Yy *7°

0917 8081828384 DB 80he 81hs 82hs 83hs 84h

091C 8586878889 D8 85hy 86hs 87hs 88hs 89%h

0921 00000060 DB 00hs OOChs OOHe 60H
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SORCIM 808x Assembler ver 3.5 <:/55/7= 593292 Page 70

Hardware PIO function processorse C:SDROMA  GASM
*{&]
0925 COEHL:
sCompare DE to HL as unsigned integers.
$ENTRY
3DE+HL set to values to compare
SEXIT
3Zbit set if DE = HL
sCbit set if DE < HL.
H Uses AF .
0925 7A MOV AsD
0926 BC CMP H
0927 CO RNZ $If D enee H
0928 78 Moy AsE
0929 8D CMP i
092A CO RNZ 3if DE »nes HL
0928 37 STC

092C C9 RET
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Hardware PIO function processorse.

092D

092D
0920

092€
092F

0931
0932
0933
0934

0937
0938

0938
093¢

cs

4F
3E85

30
40
49
€23109

+D)]
C22F09

c1
c9

SORCIM 808x Assembier ver 3.5E <K:/55/7= $9:92 Page 71

C:SDROMA L ASM

Number of Milliseconds to delay

{Freq/71000)7/25

BC

CeA

As SCLFRE

A ${4 tics)

BeB si4 tics)

CeC $t4 tics)

:MLOOP 3(10 tics) If 1 ms not elapsed
[+

:1 31f requested msec not done
BC irestore registers

DELAY:

$'N* Mitliseconds

SENTRY

3A =

$SCLFRE =

SEXIT

3NONE
Proc
PUSH
MOV

213 LDK

:MLOOP: DEC
MOV
MOV
JNZ
DEC
JNZ
POP
RET

$SCLFRE =

2000722 3280+ 2mhz

iesedefined in OCCTXTaeast



uone.iodion Jeindwo)) auiogsQ 2861 o WBuAdoD

SORCIM 808x Assembler ver 3,5€ <3/55/7= 59:92 Page 172

Hardware PIOC function processorse C:SDROMA JASH
093D FILLZ:

sFill block of memory with byte values

SENTRY

$DE=LENGTH TO broadcast character
3C =character TO broadcast
$HL=FWA TO START broadcast

SEXIT
$FILL DONE
093D 0EOO LK Ce0 SFILL WITH ZERO
093F 78 FILLC: MOV AsE
0940 B2 OR D
0941 (8 RZ 3 return here if broadcast 0 bytes
0942 71 ST0 Cefht) 3 1st byte
0943 18 DEC CE
0944 78 MoV AsE
0945 B2 OR D
0946 (8 RZ s return here if broadcast 1 byte
0947 42 MCV BsD
0948 4B MOV CeE 5 BC := (count)
0949 Sé& MOV DeH
094A SO MOV EslL
0948 13 INC DE $ DE 3= HL + 1
094C €DBO $ LDIR 3 overtapping move

094E C9 RET
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SORCIM 808x Assembler ver 3,5E <«3/55/7= 59392 Page 73

Hardware PIO function processorse C:SDROMA LASM
094F SPAD:

3Set PIA for output
094F 3E03 LOK A+03h sCRA1-0y Interrupt inputs CAl
0951 32012C sT0 AsHoe VID+1 sset data direction
0954 3EFF (2] § Ay OFFN
0956 32002C sT0 AyHeVID sset all A lines as output
0959 3£00 1DK A0
0958 32032C STO AsHe VID+3
09S5E 3EFF LDK A+ OFFh
0960 32022C STO AsHe VID+2 sset all B8 tines as output
0963 C9 RET
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0964

0964
0964
0966

0969
096A
096D
0970

3€E07
32012C

79
3261EF
32002C
c9

SORCIM 808x Assemblier ver 3,SE
Hardware P10 function processorse

OPAD:

3O0utput data to pia A register

NOTE

NOTE

o ws i} w0 4f WS eb v b e

SENTRY

SEXIT
3 NONE

PIA definitione

7 6 5 4«4 3 2 1 0
e et et TR R e
f horizontal offset {DD!
tompom e mpim e o o G
The DDtdouble density) bit

€<:/55/7= 59:92 Page 7&
C:SDROMA .ASM

is inverted and the jumper must be installed on the pc boarde

If the O bit is LOW doubte density is set if it is HIGH single density is set.

Bit 0 of "PIAAD" :

set = single density
reset = double density

= data

PROC

LDK Ask+3

STO AsHeVID+1

MOV AsC

sSTD AsPIAAD

sSTO AsHe VIO isend data
RET
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SORCIN 808x Assembler ver

3.5E

Hardware PIO function processorse.

0971

0971
0971
0973

0976
0977
097A
097D

3E04
32032C

79
3262€EF
32022C
c9

e ws ve wo @ e O

FEXIT
$NONE

7T 6 5 4 3 2 1 0
e o d ), T SN SRy
1D1iD0I~G! vert offset 1
e D e et ST YRR I SRy

= data

PROC

iLDK Av &

sSTO AsHeVIO0+3

MOV AsC

sTO AsPIABD

sTo AeHe VID+2 $send data

RET

<3/755/771=

59292 Page
C3SDROMA

75
«ASM
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SORCIM 808x Assembier ver 345E <3/55/7= $9:92 Page 76
BMIEEE.ASM - [1EEE-488 INTERFACE. C:SDROMA  <ASM

+

ENTERED 05/01/81 FROM TNW XEROXe SEHe 1
+

e 98 e
* = b

SLAST EDITED AT 09329 ON 11 NOV 80

sTHERE ARE FOUR COMMANDS TOD THE 6821

H 00 PERIPHERAL/DIRECTION REGISTER A CPDRA
H 01 CONTROL REGISTER A CCRA
H 10 PERIPHERAL/DIRECTION REGISTER B CPDRSB
H 11 CONTROL REGISTER B CCRB

s8IT 2 OF THE CONTROL REGISTER (A AND 8) ALLOWS SELECTION OF EITHER
:A PERIPHERAL INTERFACE REGISTER CR A DATA DIRECTION REGISTER.
sA "1" IN BIT 2 SELECTS THE PERIPHERAL REGISTER.

:THE TWO DATA DIRECTION REGISTERS ALLOW CONTROL OF THE DIRECTION
sOF DATA THROUGH EACH CORRESPONDING PERIPHERAL DATA LINE.

sA DATA DIRECTION REGISTER BIT SET AT "O" CONFIGURES

sTHE CORRESPONDING PERIPHERAL DATA LINE AS AN INPUT.

sA RESET AT POWER UP HAS THE EFFECT OF ZEROING ALL PIA REGISTERS.
sTHIS WILL SET PAO-PAT, PBO-PBT7s CA2s AND CB2 AS INPUTSy

$AND ALL INTERRUPTS DISABLEC.

$SIGNALS ATNe RENs AND IFC WILL BE DRIVEN LOW

SUNTIL INITIALIZED BY SOFTWARE.

SDATA DIRECTION IS ALWAYS SET FOR OUTPUT FOR THE DATA REGISTER.
$DATA MUST BE SET TO ALL ONES WHEN INPUTTING.

sTHE INTERFACE IS IN SOURCE HANDSHAKE MODE IF DATA ENABLE (PBO)
$IS SET TO "O", AND IN ACCEPTOR HANDSHAKE MODE IFf SET TO "1%.
TWHEN SWITCHING FROM SODURCE TO ACCEPTOR HANDSHAKEe

$ATN WILL ALWAYS BE LOWe

sTAKE CONTROL CAN ONLY BE CALLED FOLLOWING A GO TO STANDBY.
SAFTER A FATAL ERROR, PERFORM AN IFC RESET.

sSTANDARD VALUES USED:
SCCRA 0011(IFCI{DIRI1O

sCCRB 0011{REN)(DIR) 0O

$CPDRA SOURCE DIRECTION 1111_1111

H DATA DATA

$CPDRA  ACCEPTOR DIRECTION 1111_1111

3 DATA 1111_1111

sCPDRB  SCURCE DIRECTICN 0011_1111

; DATA 000A_0010 sA = ATN

$CPDRB ACCEPTOR DIRECTION 1101_0111
H DATA 0100_0101
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BMIEEEASM

IEEE-488 INTERFACE.

LI 1)
» O

Ve we 98 04 w0 ws w2 ws

. o

s b 20 we e V0 we oo

..

we

SORCIM 808x Assembier ver

3.5E <2/55/7= 59:92 Page

C:SDROMA

o

1IEEE

SCONTROL WORD FORMAT

s 7 1t 6 1L 5 3T &

IA SIGNAL DEFINITIONS:
ti SIGNALS ARE iLOwW ON THE
PAD DID 1
PAl DID 2
PA2 DIO 3
PA3 DID 4
PA4 DIO 5
PAS DIio &
PAs D10 7
PAT DIO 8
CAl SRQ
CA2 IFC
P8O ENABLE DATA CUT
PB1 ENABLE NDAC/NRFD
PB2 ENABLE EOI/DAY
P83 EOQI
PB4 ATN
PBS DAV
PB& NDAC
PB7 NRFD
c81 NOT USED
ce2 REN

it 3 1 2 It

1 1t o

1

R/W

PER IPHERAL REGISTER B

17
«ASM

US WHEN PIA REGISTER CONTAINS "1-v,

(ENABLED WHEN "0")
(ENABLED WHEN "0%)
(ENABLED WHEN ®Om)

3

SLIRQAIILIRQA2]L CA2 CONTROL JU DDRAI{ CAl CONTROL]
STIRQB1ILIRQB2]CL CB2 CONTROL JL DDRBIL CBl CONTROL}I
H IRQAL 0 INTERRUPT FLAG SET BY FALL OF SRQ
H IRQA2 0 NOT USED

H CA2 110 SET IFC HIGH

H 111 SET IFC LOW

H DDRA 0 R/W DATA DIRECTION REGISTER A

H 1 R/W PERIPHERAL REGISTER A

H Cal 10 SET IRQA1l HIGH ON RISE OF SRQ

H IRQ8B1 0 NOT USED

H IRQB2 0 NOT USED

H cB2 110 SET REN HIGH

H 111 SET REN LOW

H DDRB 0 R/W DATA DIRECTION REGISTER B

3

CcB81

00

NOT

USED
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BMIEEE.ASM -
097E

097E F5

09TF ES

0980 CB41 s
0982 2828 “09AFS
0984 210129

0987 363A

0989 3EFF

0988 320029

098E 363E

0990 AF

0991 320029

0994 210329

0997 3630

0999 3E3F

0998 320229

099E 3634

09A0 3E02

09A2 320229

09A5 3E19

09A7 3D

0948 20FD ~09ATS
09AA 3E36

09AC 320129

09AF CBS51 s
09B1 280B ~093ES
0983 3E30

0985 CB49 s
0987 2802 ~0983%
0989 3E38

0988 320329

09BE £l

098F F1

09C0 €9

SORCIM 808x Assembler ver

IEEE-488 INTERFA(E.

$BICS CALL 1: CONTROL OUT

.

EXITS IN THE CONTROLLER
SOURCE HANDSHAKE MODE

e e

$PARAMETER PASSED IN REGISTER C:2

; 8IT O
H 8IT 21
: 0 X NO ACTION
H 1 D SETS REN HIGH
; 1 1 SETS REN LOW
1E.CO: PROC
PUSH AF
PUSH HL
BIT 0+C
JRZ $B1C20
SINITIALIZE ALL IEEE-488 SIGNALS
LK HL+CCRA
STO 0011_1010B+{HL]
LK A+1111_11118
STO AsCPDRA
ST0 0011_11108¢[HL]
XOR A
STO A+CPDRA
LK HL »CCRB
ST0 0011_00008y {HL]
LK As0011_11118
§T0 AsCPDREB
STO 0011_0100Bs[HL]
LK Ay 0000_00108
STO AsCPDRB

$LEAVE IFC LOW FOR 100 MICRO-SEC

LK As25
:B1C10: DEC A

JRNZ :81C10

LK A.0011_01108

STO AsCCRA
:81C20: BIT 2+C

JRZ 1B1C40
$SET/CLEAR REN

LK As0011_00008

BIT 1+C

JRZ 281C30

LK As0011_10008
:B81C30: STO A9CCRB
$B1C40: PCP HL

pCcP AF

RET

3.5E

<3#55/7= 59:92 Page 78
C:1SDROMA  oASM

CAN BE CALLED WHILE IN ANY STATE.

STANDBY STATE (ATN HIGH},

1F w1", THE IFC SIGNAL IS SET LOW FOR 100 MICRO-SEC
AND ALL PIA SIGNALS ARE INITIALIZED

$CHECK IFC SUB-COMMAND

$ENABLE SRQ AND SET IFC~CUT LOW

3DIRECT DATA OUT

3SET DATA TOD ZERD

3SET REN-OUT HIGH
$DIRECTIDON FOR SOURCE HANDSHAKE

$VALUES FOR SDURCE HANDSHAKE

$DELAY 100 MICRO-SEC

3SET IFC HIGH

SCHECK REN SUB-COMMAND
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BMIEEE.ASM

09C1
09C1
09C2
09C5
09Cs8
09CA
09CC
09CF
09D1
09D2
0903

ES
340029
210229
CBBE
CBCE
3A0129
E680
07

El

c9

SORCIM 808x Assembler ver 3.5E <3/55/7= 59:92 Page 79

IEEE-488 INTERFACE.

$BIOS CALL 2:

C:SORDMA LASHM

STATUS 1IN

H CAN BE CALLED ONLY WHILE IN SOURCE HANDSHAKE MDDE.

$BIT 0 OF REGISTER A SET IF SRC IS LOW

IE.SI: PROC
PUSH
1D
LK
CBIT
SBIT
Lo
AND
RLC
POP
RET

HL

A+ CPDRA 3CLEAR IRQA1L

HL+CPDRB 3PULSE ENABLE ndac/nrfd
1+ [HL]

1o {HL]

AsCCRA SSET SRQ VALUE IN A
1000_00008

A

HL
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BMIEEELASHM
09D4

09D4 F5
0905 3E02
0907 320229
09DA AF
0908 320029
09DE F1
09DF (€9

SORCIM 808x Assembler ver 3.5E <3/55/7= 59:92 Page 80

TIEEE-488 INTERFACE.

3BIOS CALL 3:

C:SDROMA  «ASM

GO TO STANDBY

H CAN BE CALLED ONLY WHILE IN SOURCE HANDSHAKE MODE

$NO PARAMETERS PASSED

1E.GTS: PROC
PUSH
LK
STO
XOR
STO
POP
RET

AF

As0000_00108 $SET ATN HIGH
A+CPDRB

A $FLOAT DATA BUS
A+CPDRA

AF
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BMIEEEL,ASM -~

09EQ
09EQ
09E1
D9E4
09E6

OSES8
0SEA
09ED
09EF
0SF2
09F 4
09F6
09F9
09FB
09FD
O9FF
0AO1
0A02
0AO4
0AQD6

0A08
0ADA

0AOQC
OAOF
0All
0Al4
OAl6
0Al8
0Al8
041D
OA1lE
OA1lF

ES

210229

CB4l s
2022 ~0OA0AS

3607

3A0329

€897 $
320329

36D7

cBD7 $
320329

3685
3E19
CB6E
2807
3D
20F9
3ES81
1816 ~0AlES

$
~0A08%

~09FDS$

36C5
CBES6 $

3A0329

cB97 s
320329

363F

cBD7 $
320329

3612

AF

El

c9

SORCIM 808x Assembler ver
TEEE-488 INTERFACE.

$BIOS CALL 4:

-

EXITS IN THE CONTROLLER

TAKE CONTROL

N TRV I T}

ra
L)
(

L
ATN HIGH).

SOURCE HANDSHAKE MDDE.

3.5E

a N -
LED ONLY WHILE

<:/55/7= 59:92 Page 81
C:SDROMA <ASM
iN THE CUONTROLLER STANDBY

ACTIVE STATE (ATN LOW)s

$8IT 0 OF REGISTER C SET TD TAKE CONTROL ASYNCHRONOUS

$ERROR CODE RETURNED IN REGISTER A.

IE.TC:

PROC

PUSH

LK
BIT
JRNZ

HL
HL+sCPDRB
0+C
3B4C30

sTAKE CONTROL SYNCHRONOUSLY

:B4C10:

:B4C20:
:B4C30:

$SET-UP

2B4C40:

STO
Lo
CBIT
570
STO
SBIT
STO
STO
LK
BIT
JRZ
DEC
JRNZ
LK
JR

STO
SBIT

0000_0111Bs[HL]
AsCCRB

2+A

A+ CCRB
1101_011184[HL]
204

A+CCRB
1000_0101B-[HL]
As25

Se[HL]

2B4C20

A

:B4C10
Ae1000_00018B
284C40

1100_0101Be[HL}
&9 [HL]

FOR SQURCE HANDSHAKE

LD
CBIT
sTO
STO
SBIT
STO
STO
XOR
PCP
RET

AsCCRB

2+ A

AyCCRB
0011_11118,[HL)
29A

AsCCRB
0001_00108B, [HL]
A

HL

SDISABLE DRIVERS

sDIRECTION REGISTER

$SET NRFD LOW

sDATA VALID HAS DROPPED

SWAIT 100 MICRO-SEC

$SET DATA VALID TIMEOUT ERROR

$SET NDAC LOW
$SET ATN LOW

SDIRECTION REGISTER

SCONTROL SIGNAL INITIAL VALUE

sCLEAR ERROR CODE
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DA20
0A20
0A21
0A24
0A26
0A28

0A2A
0a2C
DAZF
0A31
0A34
0A36
0A33
0A3B
0A3C
0A3F
0A%41

ES

210229

CBES $
£B4b $

2825 *0A4FS

3617

3A0329

€397 $
320329

363F

cap7 $
320329

AF

320029

3612

180C ~DA4FS

SORCIM 808x Assembler ver
BMIEEE.ASM - IEEE-488 INTERFACE.

$BI10S CALL 5:

3,5E <:/55/7= 59:92 Page 82

C:SDROMA .ASM

OUTPUT INTERFACE MESSAGE

H CAN BE CALLED WHILE IN ANY MODE OR STATE

.

H EXITS IN THE SOURCE HANDSHAKE MODE WITH ATN LOW.

SMULTI-LINE MESSAGE IN REGISTER C

$ERROR CODE RETURNED IN REGISTER A

1E.O0IM: PROC
PUSH
LK
S8IT
BIT
JRZ

HL
HL+CPDRS
4+ [HL]
O+ [HL]
1E«SHK

$SET-UP FOR SOURCE HANDSHAKE

STO
LD
CBIT
ST0
STO
SBIT
STO
XOR
STO
STO
JR

0001_01118,(HL]
A+CCRSB

29A

AsCCRB
0011_11118B,[HL]
2+A

~AeCCRB

A

AsCPDRA
0001_00108+LHL]
TE€EaSHK

$SET ATN LOW

$DISABLE DRIVERS

$DIRECTION REGISTER

$FLCAT EXTERNAL DATA BUS

SCONTROL SIGNAL INITIAL VALUE
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SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 83
BMIEEE.ASM - [IEEE-488 INTERFACE. C:SDROMA LASM
3BIOS CALL 6: OUTPUT DEVICE MESSAGE
H CAN BE CALLED ONLY WHILE IN THE SOURCE HANDSHAKE MODE
3 WITH ATN HIGH OR LOWe
3 EXITS IN THE SOURCE HANDSHAKE MODE WITH ATN HIGH.
SMULTI-LINE MESSAGE IN REGISTER C
$EOI REQUEST IN REGISTER 8
SERROR CODE RETURNED IN REGISTER A
0A43 IE.ODM: PROC
0A43 E5 PUSH HL
OA44 210229 LK HL+CPDRB
OA%&7 CBAS $ c8IT 49 [HL] $SET ATN HIGH
OA49 (CB40 $ BIT 0+8 $CHECK IF EOl1 REQUESTED
OA&B 2802 ~0A4FS$ JRZ IE«SHK
0A4D CBDE $ SBIT 35 [HL]
$PERFORM SOURCE HANDSHAKE
OA4F C356E $ IE.SHK: BIT Se [HL] 3
0A51 201B “~DA6ES JRNZ :86C50 sDAC TIMEQUT RE-ENTRY
OAS3 79 MoV AsC SPLACE DATA ON BUS
O0A54 320029 STo AsCPDRA
OAS57 3EO0A LK As10
0AS59 (B7E $ 386C20: BIT T IHL]
OASB 2807 ~DA&4S JRZ :86C30 SREADY FOR DATA
0A5D 3D DEC A
DASE 20F9 ~0A59s JRNZ :86C20 SWAIT FOR 100 MICRO-SEC
OA60 3EB2 LK As10006_00108B $SET RFD TIMEQOUT ERROR
0A62 181F ~0A83s JR :B6CBO
OA64 CBT6 $ :B6C30: BIT 69 [HL]
0A66 2004 *DA6CS JRNZ :B6CAD sDATA ACCEPTED LOW
0A68 3ES81 LK A+1000_00018 SSET DEVICE NOT PRESENT ERROR
OA6A 1817 ~0A83S$ JR :B6C 80
OA6C CBEE $ :B6C40: SBIT Se [HL] sSET DAV LOW
OAGE 3EFF :B6CS0: LK A9 255
DA70 CB76 $ :B6C60: BIT 69 [HL]
0AT72 2807 ~0A7BS JRZ :B6C70 $DATA ACCEPTED
OA7T4 3D DEC A
0A7S 20F9 ~0A70s JRNZ :86C60 SWAIT 1000 MICRO-SEC
OATT 3ES84 LK A91000_01008 $SET DAC TIMEOUT ERROR
OAT9 1808 ~0AS83s JR :B6C80C
OATB CBAE $ :B6CT0: CBIT S5¢ [HL] SSET DAV HIGH
OATD (CB9E $ CBIT 3+ [HL] 3SET EODI HIGH
OATF AF XOR A SREMOVE DATA FROM BUS
0A80 320029 sSTD A+sCPDRA
0AB3 E1 :B6CBO: POP HL
0A84 (9 RET
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uopBI0di0D Jendwo euloqsO 2861 o WBluAdoD

BMIEEE<ASM - IEEE-488 INTERFACE. C:SDROMA ASM
$810S CALL 73 INPUT DEVICE MESSAGE
H CAN BE CALLED WHILE TN ANY MODE OR STATE
H EXITS IN THE ACCEPTOR HANDSHAKE MODE WITH ATN HIGH.
$DEVICE MESSAGE RETURNED IN BOTH REGISTERS A AND H
$ERROR CODE RETURNED IN REGISTER L
0A85 1E.1DMz PROC
0A85 DS PUSH DE
0AB6 EB EX CEeHL $SAVE RE-ENTRY DATA
0A8T 210229 LK HL+CPDRE
DABA (CB46 $ BIT Os LTHL]
0A3C 201A ~0AAS8S JRNZ :B7C10
$SET-UP FOR ACCEPTOR HANDSHAKE
CA8E 3617 . sTo 0001_9111B.[HL] 3DISABLE DRIYERS
DA90 3A0329 LD AsCCRB
0A93 CB97 $ CBIT 2+A
0A95 320329 sTo AsCCRB
GA98 3607 5TO 1101_0111B,{HL] DIRECTION REGISTER
0A9A C8BD7 $ SBIT 2+ A
0A9C 320329 sTO A+CCRB
OA9F 3EFF LK As1111_11118 $FLOAT INTERNAL DATA BUS
OAAl 320029 STO A+CPDRA
0AA4 3655 STO 0101_0101B,CLHL] SCONTROL SIGNALS INITIAL VALUE
OAA6 3645 sT0 0100_01018,[HL) 3SET ATN HIGH
$PERFORM ACCEPTOR HANDSHAKE
DAA8 CBTé $ :B7C10: BIT &9 [HL]
OAAA 2820 ~DACCS JRZ :B7C50 $DATA INVALID TIMEOUT ERROR RE-ENTRY
OAAC CBBE s CBIT TeTHL] SSET NRFD HIGH
OAAE 3EOQA LK Ay10.
0ABO CB6E $ :B7C20: BIT 53 [HL]
0AB2 2008 ~0ABCS JRNZ :B7C30 $DATA VALID
0AB4 3D DEC A
0ABS 20F9 ~0ABOS JRNZ t87C20 sWAIT 100 MICRO-SEC
OABT 118200 LK DE+1000_00108 3SET DATA VALID TIMEOUT ERROR
OABA 1821 “0ADDS JR sB7C80
0ABC CBFE $ $B7C30: SBIT T9 [HL] $SET NRFD LOW
OABE 340029 Lo Ay CPDRA SREAD DATA
DAC1 57 nov DsA
OAC2 1E00 LK EsD $READ EO0I
0AC4 C(BS5E $ BIT 3y [HL)
OAC6 2802 *OACAS JRZ 2BT7C40
CAC8 1EO01 LK Esl
OACA (CBBS $ :B7C40: CBIT 69 [HL] $SET NDAC HIGH
OACC 3EFF $B7C50: LK Ay 255 ’
OACE CB6E $ :B7C60: BIT Se {HL]
DADO 2809 *0ADBS JRZ :B7CT0 sDATA VALID DROPPED
0AD2 3D DEC A
0AD3 2DF9 “DACES JRNZ :B7C60 SWAIT 1000 MICRO-SEC
0AD5 (CB8D3 $ S817 2+E 3SET DATA INVALID TIMEQUT ERROR
0AD7 CBFB $ SBIT TeE
0AD9 1802 ~0ADDS JR :BTC80
OADB CBF6 $ :87C70: SBIT 69 [HL] SSET NDAC LOW
OADD EB :B7C80: EX DEWHL $MOVE RESULTS TO REGISTERS A AND HL
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SORCIM 808x Assembler ver

BMIEEE.ASM - IEEE-488 INTERFACE,
0ADE 7C MOV AeH
0ADF D1 poP DE
CAED C9 RET

3.5E

<:/55/7=

59:92

Page

C:SDROMA

85
«ASM
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SORCIM BOSx Assemblier ver 3.5E <3/55/7= 59:92 Page 86
BMIEEE.ASM =~ 1EEE-488 INTERFACE. C:SDROMA  ASH

3BI0S CALL 8: PARALLEL POLL

CAN BE CALLED ONLY WHILE IN THE SOURCE HANDSHAKE MODE
WITH ATN HIGH OR LOWe

.o e

s EXITS IN THE SOURCE HANCSHAKE MODE WITH ATN LOW.

SPARALLEL PCLL VALUE RETURNEC IN A.

DAEL 1E.PP: PROC

OAEl E5 PUSH HL

DAE2 210029 LK HL+CPDRA

OAES5 3€E1B LK A»0001_10118 $FORM PARALLEL POLL

OAET 320225 STO AsCPDRB

OAEA 36FF STO 1111_11118,[HL] 3FLOAT INTERNAL DATA 8US
OAEC TE LD Ay [HL] SREAD PARALLEL POLL DATA
OAED 3600 S70 Cs[HL] $RE-STCORE SOURCE HANDSHAKE MDDE
0AEF 210229 LK HL+CPDRB

OAF2 3612 STD 0001_00108+[HL]

OAF4 El pcP HL

0AF5 (9 RET
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SI0 - Serial

DAF6

OAFé6
OAF6
OAF38

0AF8
DAFC
CAFF
0802

3ES7
320C2A

79
32C1EF
320024
c9

SORCIM 808x Assembler ver 3.5€ <K3/55/7= 59:92 Page 87

1/0 Processorse C:SDROMA LASM
*[5]
SIRST:
jMaster resei 510
SENTRY
;C = S1e516 or SlaS64 for 1200/300 baud
3EXIT
$NONE
PROC :
LOK AesSTeMRST
s$TO AsHeSCTRL smaster reset
MOV AsC
STO AyACIAD $last-command cell
STD AsHeSCTRL sselect SIO
RET
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SI0 - Serial

oBso3

0803
0803
0BO6
0B03

080A
0808

080E
0B11
0B12

cD2808
E601
28F9 ~0BO3%

AF
32DAEF

340124
4F
c9

SORCIM 808x Assembler ver
170 Processorse.

READER:

$Input one byte from reader port

SENTRY
iNone

SEXIT
sC =

PROC
CALL
ANT
JRZ

XRA
sTO

LD
MOV
RET

character read

ACISTAY
SI<RRDY
READER

A
As SERFLG

AsHOSREC
CeA

3.5 <:/55/7= 5

35if not ready

3SET FLAG

sget data
3C=A

9:92 Page
C3:SDROMA

88
»ASM
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SI0 - Serial
0813

0813

0813 (CD280B
0816 £602
0B18 C8
0B19 F6FF
0B1B (9

SCRCIM 808x Assemblier ver 3,5E <:/55/7= 59:92 Page

I/0 Processorse

SLST:

3Get list device status
SENTRY

$NONE

SEXIT
A = O+ IF NOT READY
A = OFFh IF READY

$IBIT SET IF NOT READY FOR CUTPUT
PROC
CALL ACISTAT
ANI SI.TRDY
RZ
OR1 TRUE
RET

C:SDROMA

89
«ASM
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SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 90

$I10 - Serial 170 Processorse C:SDROMA oASM
0B1C LIST:
30Output one byte to list port
s ENTRY
sC = character to output
SEXIT
+ NONE
081cC PROC
081C C5 PUSH BC $SAVE CHARACTER
081D CD1308 s1: CALL SLST $GET STATUS
0820 28FB ~0B1DS$ JRZ 21
0822 C1 PoP 8C SRESTORE CHARAC?ER
0823 79 MOV AsC
0824 320124 sS10 AsHe SXMT ssend chr
0827 C9 RET
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SORCIM 808x Assembler ver 3.5 <:/55/7= 59:92 Page 91

SI0 - Serial I/0 Processcrss C3SDROMA <ASH
0828 ACISTAT:
SRETURN STATUS OF THE SERIAL PORTY
SENTRY
$NONE
SEXIT
A = STATUS REG
0B28 PROC
0828 3A012C LD AvHe VIO+1
0828 OF RRC A
0B2C E620 ANI 20h
0B2E 4&F MOV CoA
0B2F 3A002A LD AsHeSSTS
0832 E&DF aNI ODFh
0834 81 ORA C
0B35 &F MOV CsA
0836 3ADAEF LD A¢ SERFLG
0839 E601 ANY 01
0838 B1 ORA c
0B3C 32DAEF sTO Ay SERFLG

0B3F C9 RET
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SORCIM BO8x Assembler ver 3e5E <:/55/7= 59:92 Page 92

Disk 170 routinese C:2SDROMA  <ASM
*{6)
= 000A NRETRY: = 10 $NUMBER OF RETRYS MUST BE AT LEAST 2
= EFDO SAVTYP = OEFDOH 3DISK TYPE
= EFD1 RDT_WRTS: = 0EFD1H $NUMBER OF SECTORS TD READ CR WRITE
= EFD2 CCPADR: = OEFD2H sThis location is assigned in BIOS
sand filled in by loader in ROM
= EFD& KEYLST: = OEFD4H SKEY LISY GOES HERE
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SORCIM B808x Assembler ver 3.5E <:/55/7= 59:92 Page 93

DISK EQUATES C:SDROMA  LASH
= 0010 MSECB: = 010H SMULTI SECTOR BIT
= 0000 DeRES: = 000H SRESTORE
= 0010 DeSEK: = 010H SSEEK
= 0020 DaSTP: = 020H SSTEP
= 0040 DeSTPI: = 040H $STEP IN
= 0060 D4STPO: = 060H SSTEP OUT
= 0080 DeRDS: = 080H SREAD SECTOR
= 00A0 DeWRTS: = DAQOH SWRITE SECTOR
= 00CO DeRDA: = OCOH SREAD ADDRESS
= OCEC DeRDT: = OEOH SREAD TRACK
= 00F0 DeWRTT: = OFOH SWRITE TRACK
= 00DO DeFINT: = CDOH sFORCE INTERRUPT

$CISK REGISTERS

= 2100 DeCMDR: = He FDC 3DISK COMMAND REG {WRITE)
= 2100 DeSTSR: = He FDC 3STATUS REG (READ)
= 2101 DeTRKR: = DeCMDR+1 " 3TRACK REG

= 2102 D.SECR: = DeCMDR+2 $SECTOR REG

= 2103 DeDATR: = DeCMDR+3 $CATA REG (R/H)

SSTATUS DEFINITIONS

= 0000 BS.BSY: = 0 s8uUsYy

= D001 DSeB35Y: = 1 SHL BS.3S5Y

= 0001 BS.DRC: = 1

= 0002 DSeINX3: = 1 SHL BS.DRQ SINDEX MARK DETECTED

= 0002 DS.DRQ: = DS« INX $OR IS FULL ON READs E4PTY ON WRITE
= 0002 BS.TKO: = 2 STRACK ZERG

= 0004 DS.TKO: = 1 SHL BS.TKO

= 0004 DSeLSD: = DS« TKO $LOST DATA

= 0008 DSeCRC: = 08H 3CRC ERROQR IN ID FIELD
= 0004 BSeSEK: = 4

= 0010 DS SEK: = 1 SHL B8S.SEK 5SEEK ERROR

= 0010 DSeRNF: = DSeSEK SRECORD NOT FOUND

= 0020 DSeHDL: = 20H SHEAD LOADED

= 0020 DSeWTF: = DS.HDL SWRITE FAULT

= 0040 DS<WTP: = 40H SWRITE PROTECTED

= D080 DSeNRY: = 80H sCRIVE NOT READY

3DISK TIMING COUNTS

= 0014 DeCEL: = 20 sDELAY AFTER FUNCTION



uopelodioD Je3ndwo) 8ul10qsQ 286t e WBlAdoD

MACRD DEFINITIONS

SORCIM 808x Assembier ver

ENAROM

DISROM

PUSHAL

POPALL

MACRD
01
ouT
LDK
STO
El
ENDM

MACRD
D1
ouT
LDK
STO
El
ENDM

MACRO
PUSH
PUSH
PUSH
ENDM

MACRO
popP
POP
POP
ENDM

0
A+ D
AsROMRAM

1
As1
AsROMRAM

8cC
DE
HL

HL
DE
B8C

3.5E

<3/55/7=

59:92 Page
C:SDRDMA

94
«ASM
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NEW DISK DRIVERS

0B40

0B40

0B40
0842
0B45
0848
0844
084D

0B4E
0851
0852
0BS54

0856
0B58
0859
0854

3E0A

3205€EF
CDA40D

3804 “OB4Es
CDF708

Do

3A05EF

3D

FEO1

20EC *CB&2s%

3£01
B7
37
c9

SORCIM B80Bx Assembler ver

RDRYV:
SRESET
SENTRY
SNONE

SEXIT
$CBIT

:LO0P:

DRIVE

PROC

LDK
sTo
CALL
JRC
CALL
RNC

LD
DEC
cMp
JRNZ

LDK
DRA
STC
RET

SET IF ERROR

AeNRETRY
A+RTRY
SELDRV
31

HOME

AsRTRY
A

1
sLo0P

Asl
A

3458 <:/55/7= 59:92 Page
C:SDROMA

SSELECT CRIVE

sHOME DRIVE
$IF GOOD

3A = OFFH FIR CBIOS

$INDICATE ERROR

95
<ASM
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NEW DISK DRIVERS

0858

0858

0858
0BS5F
0B62

0Bb&4
0B65

0B66
0868
oB6B
086C

FD21750C $
€DB408B
3802 ~0B&66S

AF
[

3E01
3205EF
87

c9

SORCIM 808x Assembler ver

3.5 <3/55/7= 59:92

Page 96

C:SDROMA LASM
RSEC:
SREAD SECTOR
$*NOTE*
H No retries are performed at this tevel
SENTRY
H:] = NUMBER OF SECTORS
SEXIT
SHL = LAST DMA ADDRESS PLUS ONE IF GOOD TRANSFER
32817 = RESET 1F ERROR
3A = NONZERG IF ERROR
$RTRY = 1 IF ERROR(SO OLD CBIOS DOESN*T DD RETRYS)
PROC
LDK 1Y+READ
CALL R_WSEC
JRC :1 $IF ERROR
XRA A $INDICATE GOOD TO CBIOS
RET
13 LDK Ael
STO AsRTRY $SET RETRY TO 1 FOR OLD CBIOS
DRA A SRESET ZERO FLAG TO INDICATE ERROR
RET
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NEW DISK DRIVERS

086D

086D

086D FD217D0C $
0B71 (CDB40B

0B74 3802 ~0B78s$
0B76 AF

0877 C9

0378 3E01

OB7A 3205EF

0870 87

0B7E C9

OB7F C9

SORCIM 808x Assembler ver 3.5

WSEC:

SWRITE A SECTOR
FXNOTEZ

e we we

SEXIT
SHL
$IB1T
A

.
-
"

ENTRY
B

E <:/55/7= 59:92
C:SCROMA

Page. 97
eASM

No retries are performed at this level

[T '}

-
=
-~
bl
<

PROC

LDK
CALL
JRC

XRA
RET

LDK
STO
ORA
RET
RET

NUMBER OF SECTOR

LAST DMA ADDRESS
RESET IF ERROR

NONZERO IF ERROR
= 1 IF ERR

IYyWRITE
R_WSEC
31

A

Asl
AsRTRY

S

PLUS ONE IF G0OD TRANSFER

OR{SO OLD CBIOS DOESN'T DO RETRYS)

$IF ERROR

SINCICATE GOOD TQO CBIOS

3SET RETRY TO 1 FOR OLD CBIOS
SRESET ZERD FLAG TO INDICATE ERROR
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NEW DISK DRIVERS

0B80

0880

0880 3€E02

0882 3205EF

0BB5 0605

0887 C5

0888 CDA40D

0B88 CDECOC

088E C1

0BBF 3004 ~0895%
0B91 10f4 ~0B87S
0893 1812 ~0BA7S
0895 3AO0CEF

0B98 E603

0B9A FEO1

089C 2009 ~0BA7S
OB9E 3EDS5

OBAD 32DOEF

08A3 060A

0BAS AF

0BA6 C9

0BA7 CDF708

0BAA 3AOSEF

0BAD 3D

OBAE 20D2 ~0882s
0880 3EO1

osB2 87

o883 C9

SORCIM BOSx Assembier ver

SENDEN:

:READ THE ADDRESS AND SET CHECK FOR SINGLE DENSITY

SENTRY
SNONE

SEXIT

3A =

38 =

32817 =
H
PROC

*CHECK DENSITY

$DENSITY LOCP{CHECK PRESENT DENSITY FIRST)

LDK
:RL1: STD

NONZERO IF ERROR
NUMBER CF SECTOR
RESET IF ERROR

Ae2
AsRTRY

3.5E

<:2/55/7= 59:92

Page

C:SDROMA

S ON ONE TRACK

SAVTYP IS SET WITH DENSITY AND SECTOR SIZE

$HOME DRIVE JUST ONCE

SRETRY LDOP BEFORE AND AFTER HOME

LDK

PUSH
CALL
H JRC
CALL
PGP
JRNC
DJNZ

JR
FSET "SAVTYP™

:l: Lo
AN1
cPl
JRNZ

LOK
sT0

LDK
XRA
RET

%IF DENSITY ERROR CHANGE DENSITY AND RETRY TO :RL1

$ERR1¢ CALL
LD
DEC

JRNZ

LDK
ORA
RET

BeNRETRY/2

BC
SELORV
?

RADR
BC

2l
TRL2

SERR1

A+DSTSB+3
0000_00118
0000_00018
tERR1

Ay0000_01018
A9 SAVTYP

By10
A

HOME
A9 RTRY
A

RL1

$HOME DR

Asl
A

$HALF BEFORE HOME AND HALF AFTER

$SAVE RETRY COUNT
$SELECT DRIVE

$NO ERROR CHECKING FOR SELDRV BECAU

$READ ADDRESS
SRESTORE RETRY
3i1F GOOD

$RETRY IN THIS DENSITY

sIF ERROR HOME DRIVE AND TRY AGAIN

98
«ASM

$SECTOR LENTH STATUS BYTE

30-3
$CHECK FOR 255

3SINGLE DENSITY 256

$SET FOR SINGLE DENSITY

SRESET FLAGS
3GCOD RETURN

IVE

$RETRY LOOP

$FLAGS TO NONZERD
$ERROR RETURN

SE NDO ERRORS ARE RETURNED AT THIS TIME
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NEW DISK DRIVERS

oBB4

0BB4

0BB4
0BBé6

0BB9

0884
0888

0B8C
0BCO

0BC2
0BCS

0BC7?
0BCA

08CC
0BCE
0BCF
08D2
0803

0BDS5
08D6

08D7
0BDA
0803
0BDD
OBDE
OBEQ

0BE2
0BES

0BE7

03E9
0OBEB

0BEC
OBED

O3EE

3EDA
3205€EF

Cc5

[}
FDES $

CDA40OD
2805 ~0BC7s

(821101
2022 ~0BE9S

CD1AOC
3810 *DBE9S

DCE1 $
c1

210508

ES

DDEQ9 $

Cl
Do

2105€F

35

2811 “~D3EEs
TE

FEO9

20D7 ~0869%

€Db30o03
2007 *~OBEES

18D0 ~08B9s

FDE1 $
1

C1
c9

37

SORCIM BO8x Assembler ver

R_WSEC:

SREAD OR WRITE SEGMENT

SENTRY
1]
51y

SEXIT
SHL =
SCBIT =

:RLDOP: PUSH

PUSH
PUSH

CALL
JRZ

5SET "DeTRKR™ TO HEAD POSITION

CALL
JRNZ

:1: CALL
JRC

poP
poP
LDK
PUSH
Jue

$RTRY1: PCP
RNC

LDK
DEC
JRZ

LD
cup
JRNZ

CALL
JRNZ

3.5E <K:/55/7= 59:92 Page 99

C:SDROMA .ASM

NUMBER OF SECTORS TO READ OR WRITE
"READ™ ADDR OR "WRITE™ ADDR

LAST DMA ADDRESS PLUS ONE IF GOOD TRANSFER

SET IF ERROR

Ay NRETRY
AsRTRY

8C

BC
1Y

SELDRV
31

SENDEN
TERR1

SEEK
2ERR1

IX

BC
HL92RTRY1
HL

[1Ix1

BC

HL »RTRY
[HL]
tFIN

As [HL]
NRETRY=~1
sRLCCP

SENCEN
SFIN

IRLOCP

1y
8C

BC

sTURN DRIVE ON
3IF DRIVE WAS SELECTED DON®T READ ADDRESS

SREAD ADODRESS AND SET CONTROLLER
35TCP

$SEEK TC TRACK
sSTGP

$ADDRESS T2 CaALL IN IX
3NUMBER OF SECTGORS TO R/W

$FOR RETURN
sCALL AND RETURKN TQ :2

SRESTORE NUMBER OF SECTORS TO READ
SRETURN IF GOOD

sNO MORE RETRYS
$GET NUMBER QOF RETRY
sLoce

sCHECK TRACK ON THE SECOND RETRY
$STCP IF ERRIR

sLOCP

sIF ERROR 3EFORE READ QR WRITE
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NEW DISK DRIVERS

0BEF C9

SCRCIM B08x Assembler ver

RET

3.5E

<2/55/7=

59:92

Page 100

C:SDROMA  +ASM
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SORCIM BO8x Assembler ver 3.5 <:/55/7= 59:92 Page 101
NEW DISK DRIVERS C:SDROMA  LASM

08F0 SCTRKR:

SET CONTROLER TRACK REGESTER
3D« TRKR <= SAVYTRK

SUSED IN FORMATING WHEN YOU DON'T KNOW WHERE THE HEAD IS

SENTRY

$SAVTRK = TRACK

SEXIT

3D« TRKR = SAVTRK
08F0 PROC
OBFD 3A15&F LD As SAVTRK
08F3 320121 sTo AvDe TRKR
0BF6 C9 RET
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NEW DISK DRIVERS

08F7

08F7
OBF7
OBFA
0BFC

O0BFF
ocol
0co4

0Co05
0co8
0COA

ococC
OCOF
oCl1l

0Ci2
0C15
0c17

0C18
0Cc19

3A13EF
€607
3213EF

3E00
CD760D
D8

3A0021
c857

SORCIM B808x Assempler ver

HOME:

$HOME DISK DRIVE

3.5E <K:/55/7= 59:92

sDRIVE 1S ALREADY SELECTED AND REACY

$1f "SEKDEL" has the verify bit set this proc will check for seek and crc errors

SENTRY
3SDISK

SEXIT
5CBIT

s

280C *0C18BS

3A13EF
€604
cs

340021
€618
cs

37
(o]

a
-
.

i

PROC
LD
ANT
sT9

LDK
CALL
RC

LD
BIT
JRZ

LD
ANI
RZ

Lo
ANI
RZ

STC
RET

DRIVE

SET IF ERROR

A¢ SEKDEL
oou0_01118
AvSEKDEL

A+DeRES
PSEXKC

AsDeSTSR
2+A
sl

AsSEKDEL
0000_01008

A+DeSTSR
0001_10008

$SEEK DELAY

Page 102

C:SDROMA L. ASM

$SPEAD & VERIFY BITS ONLY

$PERFORM HOME COMMAND

$1F ERROR

31F NOT ON TRACK ZERO

SVERIFY?

$ND VERIFY GOOD RETURN

sTEST SEEK AND CRC

3G00D RETURN

$IF ERROR
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NEW DISK DRIVERS

0C1aA

0C14A
0C14a
oC1D
cC20
0Cc21

0C22
0C2s
0Cc27
0C24a

ocrz28
0C2E
0C30

0C31
0C34
0C3s

0C37
0C38

210121
3A15EF
BE
cs

320321
3E10
CD7600
D8

3A13EF
E604
cs

3A0021
E618
cs

37
<9

SORCIM 808x Assembler ver 3.5F <:/55/7= 59:92 Page 103
C:SDROMA LASM

SEEK:

SSEEK TO TRACK OJEFINED BY SAVTRK
sTRACK REG UPDATED AND VERIFIED
SENTRY

SSAVTRK SET TO DESIRED TRACK

SEXIT
sCBIT = SEY IF ERROR
3 IF NO ERROR CONTRDLER TRACK = SAVTRK
PROC
LDK HL+DeTRKR
LD Ay SAVTRK
cMp [HL]
RZ SRETURN
STO AsDeDATR 3SET TRACK WANTED
LDK AsDeSEK
CALL PSEKC SPERFORM SEEK COMMAND
RC $IF ERRCR
Lo A9 SEKDEL
ANI 6000_01003 SVERIFY?
RZ iNO VERIFY GOOD RETURN
Lo A+DeSTSR
ANT 0001_10008 STEST SEEXK AND CRC
RZ 3GO0D RETURN
57C sIF ERROR
RET
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NEW DISK DRIVERS

0C39

0C39

0C39 3E20
0C38 CD760D
0C3E 08
DC3F 3A13EF
DC42 E604
0C44 (8
0C45 3A0021
0C48 E&18
0C4A C8
0C48 37

oc4C LS

SORCIM 808x Assembler ver

C:SDROMA
STEP:
$STEP ONE TRACK
$SAVTRK IS NOT USED IN THIS PROC
$CONTROLER TRK REG IS UPDATED
$VERIFY IS PERFORMED
SENTRY
$NONE
SEXIT
3CBIT = SET IF ERROR
H IF NO ERROR CONTROLER TRACK = TRACK ¢/~ 1
PROC
LOK AsDeSTP
CALL PSEKC sPERFORM STEP COMMAND
RC $IF ERROR
Lo Ay SEKDEL
ANI 0000_91008 SVERIFY?
RZ $NO VERIFY GCOD RETURN
LD AsDaSTSR
ANI 0001_10008 3TEST SEEK AND CRC
RZ 3G00D RETURN
STC $IF ERROR
RET

3,56 <3/55/7= 59:92 Page 104

«ASM
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NEW DISK DRIVERS

0C4D

0C4D
0C4D
OC4F
0C52

0C53
0C56
0CS58

0C59
0CsC
0C5E

OCSF
0c60

3E40
CDT60D
D8

3A13EF
E6D4
cs

3A0021
E618
cs

37
c9

SORCIM BD3x Assembler ver

STEPIN:

$STEP IN ONE TRALK

$SAVTRK IS NOT USED IN THIS PROC
3CONTROLER URK REG IS UPDATED

3.5E <:/55/7= 59:92 Page 105

C:SDROMA  LA3SM

SENTRY
s NONE
SEXIT
3CBIY = SET IF ERROR
H IF NO ERROR CONTROLER TRACK = TRACK + 1
PROC
LDK AesDeSTPI
CALL PSEKC $PERFORM STEP-IN COMMAND
RC 3IF ERROR
L0 A9 SEKDEL
ANI 0000_01008 SVERIFY?
RZ 3NO VERIFY GOOD RETURN
LD AvDeSTSR
ANI 0001_10008 $TEST SEEK AND CRC
RZ $GO0D RETURN
STC $IF ERROR
RET
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NEW DISK DRIVERS

[+1o1-3 §

0Céo1
0Cé1l
0Cé3
0Cé66

0Ce67
0C6A
oCeC

0C6D
0Cc70
6cT2

0Cc?3
0CT4

3E60
CD7600
D8

3A13EF
E604
(]

340021
€618
cs

37
c9

SORCIM 808x Assembler ver 3.5€ <K:/55/7= 59:92 Page 106

STEPOUT:

$STEP OUT ONE TRACK

3SAVTRK IS NOT USED IN THIS PROC
$CONTROLER TRK REG IS UPDATED
SVERIFY IS PERFORMED

SENTRY
$NONE
SEXIT
$CBIT = SET IFf ERROR
; IF NO ERROR CONTROLER TR
PROC
LDK AsDeSTPO
CALL PSEKC
RC
LD A9 SEKDEL
ANI 0000_01008
RZ
Lo AsDeSTSR
ANI 0001_10008
RZ
STC
RET

C:SDROMA  .ASM

ACK = TRACK - 1

SPERFORM STEP-OUT COMMAND
$IF ERROR

SVERIFY?
$NO VERIFY GOOD RETURN

$TEST SEEK AND CRC
3G00D RETURN

$IF ERROR
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NEW DISK DRIVERS

0C75

0L7s

0C75
oct?

OCTA

3EB0
32D1EF

c3820C

SORCIM 808x

READ:
SENTRY
B

SEXIT

sHL
sCBIT

Assembler ver 3.5E <3/55/7= 59:92 Page 107

C:SDROMA  oASM

NUMB OF SECTORS TO READ

LAST DMA ADDRESS PLUS ONE IF GOOD TRANSFER
SET IF ERROR

A9DeRDS
AsRDT_NWRTS

RO_WRT $JMP AND RETURN TO CALLING PROC



NEW DISK ORIVERS

uopei0dio) JeyndwoD au10qsQ 2861 o IYBAdoD

SORCIM BO8x Assemblier ver 3.5 <:/55/7= 59392 Page 108

WRITE:
SENTRY
H-

SEXIT
SHL
$CBIT

C:SDROMA LASM

NUMB DF SECTORS TO WRITE

LAST DMA ADDRESS PLUS ONE IF GOOD TRANSFER
SET IFf ERROR

AvDaWRTS
A+RDT_WRTS

RD_WRT $FALLS THROUGH TO RD_KWRT
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SORCIM
NEW DISKX DRIVERS
[s308: 3 RD_MWRT:
IREAD 0OR
SENTRY
38
SEXIT
IHL
3CBIT
0C82
$SET SEC
0C82 3A14EF
0C85 320221
$SET DE
0C88 ¢S
0C89 218000
0C8C 3ADOEF
0C8F CB3F 4
0C91 CB3F $
0C93 Es03
0C95 87
0C96 2804 ~DC9CS
0C98B 47
DC99 29 :B8L00P:
OC9A 10FD ~0C99%
0C9C EB 223
0C90 C1
OC9E (€5
$GET CDM
OC9F 78
0CAQ OEOO
0CA2 FED2
0CA4 3802 ~CCAS8S
ocAas O0E10
OCA8 3ADlEF :1:
OCAB 31
SSET HL
OCAC 210000
OCAF 19 tLOCP:
CCB0 10FD “OCAFS
0C32 ES
SGIVE L0
0C33
0CB4 C[0B4CD

808x Assembler ver 3.5 <:/55/7= 59:92 Page 109
C:SDROMA LASM

WRITE

= NUMB OF SECTORS TO READ OR WRITE

SRDT_WRTS = DaRDS OR DJWRTS

= LAST DMA ADDRESS PLUS ONE IF GOCD TRANSFER
= SET IF ERROR

PROC

TOR REG

LD AeSAVSEC

STO AsDeSECR

TO NUM3ER OF BYTES IN ONE SECTOR

PUSH 8C SSAVE NUMBER OF SECTORS TO READ OR WRITE
LDK HLs128

LD AsSAVTYP SDISK TYPE

SRL A sDUMP TWO BITS

SRL A

ANI 000C0_00118 SSIZE ONLY

CRA A $SET FLAGS

JRZ 22 SIF 128

MOV Be A

ADD HL s HL SSHIFT LEFT ONE BIT

DJNZ :8L30P

EX CEsHL SDE=HL

PCOP B8C SRESTORE NUMBER OF SECTORS TC READ OR WRITE
PUSH BC $SAVE NUMBER OF SECTORS TO READ DR WRITE
MAND AND CHECK FOR MULTI-SECTOR

MOV As8B 5GET NUM3ER OF SECTORS

LOK Cs0 SMAKE NONMULTI-SECTOR

CMP 2

JRC :1 SI1F LESS THAN TWO SECTORS

LOK Ce10H SMAKE MULTI-SECTOR

LD A+sRDT_WRTS $GET D.3DS OR D.WRTS

OrR C SMAKE MULTI-SECTOR OR NONMULTI-SECTOR

TC NUMBER CF BYTES TU TRANSFER

LDK HL,y0

ADD HL+DE

BINZ :LO0P

PUSH HL SSAVE LENTH
MMAND

Dl

CALL FOSK
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SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 110

NEW DISK DRIVERS C:SDROMA +ASM
0CaT C1 POP BC IRESTORE LENTH
oCB8 3003 ~0CBDS JRNC 7 sIF GOOD
0C8A D1 PCP DE SRESTORE STACK
[+]99-1:1 El
0oCBC C9 RET $ERROR RETURN
$D0 DMA
0CBD 2ADFEF 27 LD HL y DMADR 3HL = DMA ADDRESS
0CCO 11D10C LDK DEs26
0CC3 D5 PUSH DE $FOR RETURN
OCC4 3ADIEF LD A+RDT_WRTS SGET COMMAND
OCCT FES8O CMp D«RDS
oCC9 2003 *0CCEs JRNZ 35 3IF WRITE
0CCB C30ACE Jmp DMARD $READ DMA RETURNS TO 36
OCCE (C3200E 352 JMP DMAWRT $WRITE DMA RETURNS TO 36

$CHECK FOR BUSY AND RESET

0C01 1A H- LD Ay [DE] 5GET STATUS

0CD2 C(CB4T $ BIT O+A

0CD4 C1 pOP BC SRESTORE NUMBER DF SECTORS

0CD5 280t “OLESS JRZ 14 3IF NDT BUSY

0Co7T 05 DEC B $SUBTRACK ONE FROM THE NUMBER OF SECTORS AND SET THE IERC FLAG
0CD8 2005 “OCDFs JRNZ Al 3IF MORE THAN ONEs FORCE INTERUPT

OCDA CDESOD CALL WBUSY $IF NON MULTI-SECTOR R/W WAIT FOR BUSY TO DROP

0CDD 1803 ~0CEZS JR A2

OCDF (D640D Al CALL FORINT SCLEAR BUSY

OCE2 3A0021 TA2:2 L0 AsDeSTSR SGET STATUS

sCHECK FOR ERRORS

OCES E65C 343 ANI 0101_11008 $sTEST write protecte rnfs crce and lost data
OCE?7 2801 “OCEAS JRZ :3 31F GOOD
*NOTE=*
H If this was a mult-sector function their will not be a Record Not Found errors as the manual

3statess because we left the chip before it got to the next sector to find it wasn't there.
0CE9 37 STC $IF ERROR RECORDC CCONTROLER REGESTERS

OCEA :3: El
OCEB C9 RET $RETURN
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SORCIM 808x Assembler ver 3.5 <:/55/7= 59:92 Page 111
NEW DISK DRIVERS C3SDROMA .ASM

0CEC RADR:
$Read Address infoe

SREADS SIX BYTES INTO "DSTSa"™

SENTRY
SNONE
SEXIT
A = OFFH IF TIME QUT ERROR
5CB8IT = SET IF ERROR
3D« TRKR = HEAD POSITION
#NOTE
3 SETS TRACK REG IN CONTROLER IF 500D
OCEC PROC
OCEC 3ECO LDK AsDeRDA
OCEE DI
OCEF CD84OD CALL FODSK sfunction disk
OCF2 3830 ~0D31s JRC sl

SWAIT FOR FIRST DRQ OR TIME OUT
SSET REGESTERS FOR [CMA TRANSFER

OCF4 010600 LDK 8Cy6 $SIX BYTES TD READ
OCF7 2109EF LDK HL+DSTSSB sFB8A FOR DMA

SWAIT FOR 1/4 OF A TRACK(60MS) OR DRQ

OCFA 110811 LDK CE+4363

OCFD 340021 $L00P: LD A9 DeSTSR s013) GET STATUS
o0D00 1F RAR il4)

0001 1F RAR i(4)

0D02 DAl20C JC :3 $010) GOT DRQ
0Cos 18 DEC DE sie)

0D06 7aA MOV AsD il4)

0D07 83 CRA E $(4)

0008 C2FDOC JNZ :L00P (10

SINCICATE TIME CUT ERROR

0DOB CD640D CALL FORINT SCLEAR 3uSY
0D0E 3EFF LDX Ay DFFH $A=0FFH
0010 181E *0D30s JR 22 SINDICATE A TIME QUT ERROR

TRANSFER FIRST 8YTE ANC CALL DMARD FOR LAST FIVE BYTES

0012 340321 :3: (83} AsDeDATR s013) GET BYTE
oC15 77 STO Ay [HL] ${7) STCRE B3YTE
0016 23 INC HL ${6)

0D17 o8 DEC 19 s(6)

0C18 (CDOAOE CALL DMARD $417) CALL DMARD

SRETURN FROM DMARD AND WAIT FOR BUSY TJ B8E RESET

OD1B CCE6CH CALL WBUSY
OD1E 3811 ~0D31s JRC :1 $IF TIME JUT ERROIR

0020 340021 LD AsDeSTSR SGET STATUS
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SORCIM 808x Assembler ver 3.,5E <:/55/7= 59:92 Page 112
NEW DISK DRIVERS C:SDROMA  LASM

SCHECK FOR ERRORS

3 AN1 0001_10008 $TEST RNF AND CRC
0D23 E61C ANI 0001_11008 $TEST RNFes CRC AND DATA LOST
0D25 2009 ~0D30s$ JRNZ 32 sIF ERROR

$SET TRACK REGESTER

0D27 340221 LD AsDeSECR $GET TRACK
0D2A 320121 STO AsDeTRKR $SET TRACK
002D AF XRA A SRESET CARRY
OD2E 1801 ~0D31s JR 31

0030 37 323 STC $SET CBIT
0031 il: el

0032 €9 RET
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NEW DISK DRIVERS

0D33

0D33
0D33
0B35S
0036
0039

oD38
0D3E
0041
0D44
0D45
0046

0D4&7
0D48

3EEQ

CD840D
380C ~0D47s

O1FFFF
2A0FEF
CDOAOE

AF
c9

c9

SORCIM 808x Assembler ver

3.5E <:/S55/7= 59:92

Page 113

C:SDROMA LASM

SREAD ONE TRACK FROM THE DRIVE

READTRK:
SENTRY
$DOMADR =
SEXIT
3CBIT =
PROC
LDK
D1
CALL
JRC
iDO DMA
LoK
LD
CALL
EI
XRA
RET
:1: El
RET

FWA OF BUFFER

SET IF ERROR

AsDeRDT

FDSK
31

BC+OFFFFH
HL +DMADR
DMARD

A

3IF ERROR

SFOR ROM 1.2

$IN RCM
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NEW DISK DRIVERS

0D49

0049
0D49
0D48
0Ds&C
00D4F

0Ds1
0054
0DS7

0D5A
0D5D
ODSF

0061

QD62
0D63

3EFD

CDB40D
3310 ~0D61S

O1FFFF
2A0FEF
CD200E

3A0021
E644
2801 ~0D62%

37

c9

SORCIM 808x Assembler ver

3.5E <K:3/55#7= 59:92 Pa
C 2 SDROMA
FMTTRK:
$FORMAT ONE TRACK
JENTRY
$OMADR = FWA OF BUFFER
SEXIT
3CBIT = SET IF ERROR
PROC
LDK AsDaWRTT
DI
CALL FDSK
JRC 21 $1F ERROR
30O CMa
LDK BC+OFFFFH SDEFEAT CODUNTER
LD HL o DMADR
CALL DMAWRT

SCHECK FOR ERROR

LD AsDeSTSR
ANI 0100_01008
JRZ 22

1z STC

222 El
RET

SGET STATUS

$TEST write protecte
$IF GOOD

ge 114
«ASH

and data

lost
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NEW DISK DRIVERS

0D&64

0D64
0D64
0D65

0D66
0068

0D68
oCsC
OD6E

oD70

0073
0074
0D75

F5
[}

3EDO
320021

87
0607
10FE ~DD6ES

CDE6OD

C1
Fl
cs

SORCIM B808x Assembler ver 3,5F <:/55/7= 59:92 Page 115
C:SDROMA  .ASM

FORINT:
$INTERRUPT DISK CONTROLLER
3 ENTRY
$NONE
SEXIT
$BUSY CLEARED.
PROC
PUSH AF
PUSH BC
LOK AsDeFINT
STO As DeCMDR

SWAIT FOR AT LEAST 28 MICROSECONDS

ORA A 5(4)
LOK Bs7 HES]
TWLOCP: DJNZ TWLO0P 5091) = (13%7) WAIT

SCHECK FOR BUSY DRGP

CALL WBUSY
PCP -1
PCP AF
RET
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SCRCIM 808x Assembler ver 3.5E <K3/55/7= 59:92 Page 116

NEW DISK DRIVERS C:SDROMA  oASHM
0b76 PSEKC:
30R IN SEKDEL AND PERFORM SSEK TYPE CCOMMAND
SENTRY
SA = SEEK TYPE CCMMAND
SEXIT
sCBIT = SET IF ERROR
$COMMAND SENT TO CONTROLER IF NO ERROR
0D76 ’ PROC
0D76 47 MOV BeA 58 = A
0077 3A13EF LD AsSEKDEL
007A E617 ANT ©001_01118 3ONLY UPDATE,VERIFY, & SPEAD
0D07C B8O JRA B8 3O0R IN COMMAND
0D7D (CD840D CALL FDSK $FUNCTION DISK
0D8s D8 RC $1F ERRCR
0D81 C3E60D Jue WBUSY
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NEW DISK DRIVERS C:SDROMA  .ASM
0D84 FDSK:

SFUNCTION DISK RDUTINE

5THIS I35 THE ONLY ROUTINE THAT WRITES TO THE COMMAND REGESTER OF THE CONTROLER CHIP

STHIS ROUTINE HAS A BUILT IN DELAY OF AT LEAST 28 MICRO SECe. S8EFORE READING THE STATUS ON THE CHIP

uofiedodiod lendwo) eul0qsO 2864 @ WBUAdOD

$ENTRY
sA = FUNCTION CGCE
SEXIT
sA = OFFH 1S TIME CUT. ERROR
5C8IT = SET IF ERRDOR
0DB4 PROC
oD84 210021 LDK HLsDeSTSR $STATUS AND COMMAND REGESTER
0D87 CB&6 $ BIT Cy{HL]
0D89 2803 ~ODBES JRZ :1 $IF NOT BUSY
0D88 (CD640D caLi FORINT $RESET BUSY
OD8E 77 21z sTo AsTHL] SFUNCTICN DRIVE{WRITE COMMAND TO CONTROLER)
SWAIT FOR AT LEAST 28 MICROSECONDS
oDBF B7 ORA A (&)
0D90 0607 LOK Bs7 N

0D92 10FE ~0D92s :WLOCP: DJUNZ :WLOOP 5(91) = (13=*7) WAIT

SWAIT FOR BUSY TO BE SET

0D94 3EFF LDK A+ OFFH g

0C96 47 MgV BeA s{4) 256 LODOPS

0097 (CB4s $ :LOCP: BIT B5.B8S5Y,[HL] 185.8SY

0D99 2004 ~0D9F$ JRNZ 33 SIF CHIP WENT BUSY

0098 10FA ~0D97s DJNZ 3LOCP $IF NOT TIME-CUT

oC9D 37 STC $IF ERROR A=FF AND CBIY = SET
OD9E €9 RET

OD9F 326AEF $3: STO Ay DACTVE SSET CRIVE ACTIVE CGUNTER
ODA2 AF XRA A SRESET CARRY FLAG

oDA3 C9 RET
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NEW DISK DRIVERS C:SDROMA +ASM
ODA4 SELDRV:
$SELECT DRIVE
SENTRY
$SDISK = DRIVE TO SELECT
FEXIT
:28IT = SET IF PIABD WAS THE SAME AS SDISK
32BIT = RESET IF PIABD WAS DIFFERENT THAN SDISK
sCBIT = SET IFf THERE ARE NO INDEX PULSES
0DA4 PROC
0DA4 CDD40D CALL SELDEN 3ISELECT DENSITY
ODAT 3A17EF LD A»SDISK
ODAA 21C7EF LOK HL » DSKSWP 3DISK DRIVE SWAP CELL
ODAD AE XOR [HL] $SWAP A FOR 8 IF DSKSWP=1
ODAE E601 AND 1 SCAN ONLY BE O OR 1
0DBO FEO1 cMP 1
0D82 2002 A00B6$ JRNZ :1 $IF NOT DRIVE 1
00B4 3E40 LOK As4OH
0DB6 C640 21z ADI 40H
ODBS &4F MOV CeA
0DBY 3A62EF LD A+ PIABD
0DBC 47 Mov ByA
0DBD E6CO ANT 1100_00008 3GET DRIVE BITS ONLY
CDBF 89 cMp c
0DCO 280B ~0DCDS JRZ 12 ;IF DRIVE ALREADY SELECTED
SSELECT DRIVE
oDC2 CODFFOD CALL RDSKD 3TURN DRIVE ON
0DCS 3EFA LDK A+250
00C7 CD2D09 CALL DELAY 3WAIT FOR MOTOR SPIN UP
3 LDK A4+250
3 CALL DELAY 32ND DELAY
ODCA 3E£01 LDK Ayl SINDICATED DRIVE WAS NOT SELECTED
opcc 87 ORA A 3SET FLAGS
0DCD 216AEF 122 LDK HL + DACTVE
0DD0  36FF sTo OFFHs [HL]
0002 EI

0o0D3 €9 RET
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NEW DISK DRIVERS

0DD4

0DD4
0DD4%
0Do7
0DD9

0DDA
oDDD
ODDE

ODEO

ODE2
ODES

3A61EF
E6FE
4F

3ADOEF
OF
3002 ~0DE2s

[o:100 § $

CD6409
c9

SORCIM 808x Assembier ver

SELDEN:

$SELECT SINGLE OR DOUSLE DENSITY

$ENTRY
SSAVTYP

SEXIT
$NONE
*NOTE

I

= BIT 0:
1 = SINGLE., O

Bit 0 of "PIAAD™ 3

set =

reset =

PROC

LD Ay PTAAD
ANI 1111_11108
MoV CeA

$SET DENSITY BIT

LD A9 SAVTYP
RRC

JRNC 1

SBIT 0sC

CALL OPAD
RET

345E <3:/55/7= 59:92 Page 119

C:SDROMA  LASM

DOUBLE

single density
double density

SPRESENT VALUE OF PIA RES
SCLEAR BIT O

$GET CISK TYPE INFO
$CBIT <= BIT 0

$1F "SAVTYP™ BITO IS O
$SET BIT 0 OF REG C

SFUNCTION PIA
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NEW DISK DRIVERS C3SDROMA WASHM

0DES WBUSY:
SWAIT FOR BUSY TO CLEAR
$This routine must wait for 2 seconds
32 seconds is the time it takes for the chip to seek 39 tracks and have five index holes go bye

$ENTRY
3NONE
SEXIT
HL) = OFFH IF TIME OUT OCCURRED
3CBIT = SET » " " n
ODES PROC
ODE6 010000 LDK BC»0
ODE9 3A0021 sLpoP: LD AsDeSTSR 3013)
ODEC CB4T $ BIT 0sA 3{8} DS.B5Y
ODEE 280t “~0ODFES JRZ 21 3(7) GOCD RETURN
ODFO E3 EX [SPIsHL 3023) DELAY
ODF1 E3 EX {SPleHL 3(23) DELAY
00F2 23 DEC HL 506) DELAY
OOF3 23 INC HL 3(6) DELAY
ODF4 28 DEC HL $(6) DELAY
ODFS5 23 INC HL 3(6) DELAY
0DF6 0B DEC 8C sis)
ODF7 78 MOV AsB s(4)
0DF8 Bl OR c HES)
ODF9 20EE ~0DESS JRNZ sLoCe 5012) IF NOT TIME-OUT
ODFB 3EFF LDK Ay OFFH $TIME QUT ERROR
H CALL FORINT SRESET BUSY
OOFD 37 STC $SET ERROR
ODFE C9 i1z RET
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NEW DISK DRIVERS C:SDROMA L ASH
ODFF RDSKDz
$SELECT DRIVE BY SETING THE "PIA™ WITH THE VALUE SPECIFIED BY C
SENTRY
H = DRIVE
SEXIT
$NONE
ODFF PROC
ODFF  3A62EF LD AsPIABD
OED2 ES3F ANI 0011_11118 $SGET VIC OFFSET AND BELL
OEO4 Bl OR c
OEOS &F MOV [} }
0E06 CDT109 CALL 0PBD SFUNCTICN PIO-B
0EO% C9 RET
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NEW DISK DRIVERS C:SDROMA .ASHM
OEQA DMARD:

$TRANSFER DATA FROM CONTROLER TO MEMDRY

SENTRY

38C = BYTES TC TRANSFER

$HL = FWA OF BUFFER

SEXIT

SHL = NEXT ADDRESS

sDE = DeSTSR
OEDA PROC
OEODA 110021 LDK DEsDLSTSR $010)
OEOD 14 :L00P: LD Ay [CE} s(7) GET STATUS
OEOE 1F RAR (&)
OEOF DO RNC s(5) RETURN IF NO BUSY
OE10 1F RAR 304}
OELl D2ODOE JNC sLocP $(10) IF NO DRQ
OEl4 340321 LC A9 DaDATR +(13) GET BYTE
0E1T 77 STO As LHL) $(T) STORE BYTE
OE18 23 INC HL ste)
0E19 o8 DEC 8c 3(6)
DEl1A 78 MOV AsB sl4)
OE1B B1 ORA c (%)
0E1C C20DDE JNZ sLoce 350101

DE1F C9 RET
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NEW DISK DRIVERS C:SDROMA JASHM
0E20 DMAWRT 3

iXfer data from memory to disk

3ENTRY .

3$8C = BYTES TO TRANSFER

$HL = FWA DF BUFFER

SEXIT

sHL = NEXT ADDRESS
DE20 PROC
0E20 110021 LDK DE+DeSTSR
DE23 1A :L00P: LD A+ [DE] $GET STATUS
OE24 1IF RAR
DE25 DO RNC $RETURN IF NO BUSY
0E26 1F RAR
0E27 D2230E JNC :LOCP $I€ NO DRQ
DE2A 7TE LD As [HL] $GET BYTE
OE2B 320321 STO AsDeDATR $STORE BYTE
0E2E 23 INC HL
DE2F 0B DEC 8C
OE30 78 MOV AsB
DE31 81 ORA c
OE32 (C2230E JNZ sL0CP

0€35 (9 RET
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NEW DISK DRIVERS

OE36

OE36
0E36
0E39
OE3B
OE3C

3A62EF
E61F
4F
C37109

SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 124

DDRY:
sDeselect drive
SEntry
$SDISK =
PROC
LD
AND
Mov
JHP

C:SDROMA
current disk drive
A+PIABD
1_1111d
CeA
oPBD sdeselect last drive

«ASHM
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FORMAT

OE3F

OE3F
0E4D
0E41
0Es2
0E43
0E44
0E4S
OE48

OE49

OE4C
QE4F
OE51
0ES2
OES4

0E56
0ES7
OES58
OES9
OESA
0ESB

DESD
0E&60

0ES62
0E6S
OE68
DES69

c5
El
4E
23
46
23
220FEF
09

012003

3ADOEF

164€

OF

3002 ~0ES56%
16FF

72
23
08
78
81
20F9 ~0ES56%

CDA4CD
3827 ~0EB9S

2115€F
340121

BE

2817 ~0E82s

SORCIM B08x Assembler ver 3.5E <:/55/7=

This proc will format the next track

strack containing 10 sectorse

SEXIT
$NONE

*SET UP

sPLOCP:

= FWA of buffer

59:92 Page 125
C:SDROMA  .ASM

in IBM 3740 format consisting of 40 trackses with each

SBUF+0 = DW iength

3BUF+2 = beginning of data
$SAVIRK = THE TRACK TO BE FORMATED
PROC

BUFFER AND T"DMADR™

$SET DMADR AND GET LBA+1 OF PRESENT BUFFER

PUSH 108

paP HL $HL = BC

10 CeTHL]

INC HL

Lo Be[HL] $BC = LENTH OF FORMAT DATA
INC HL

STO HL+DMADR $SET DMA

ADD HL+BC SHL = HL + BC

STEST DENSITY AND SET REG D TO 04EH OR OFFH

LDK BC+800 3800 BYTES OF PAD FOR END OF TRACK
LD Ay SAVTYP

tDK Do+ O4EH sODUBLE

R[RC A

JRNC :PLOOP 31F DOUBLE

LDK Ds OFFH *SINGLE

$PAD REST OF BUFFER

sTO0 Do {HL]
INC HL

DEC BC

MOV AsB
ORA C

JRNZ :PLOOP

*FUNCTION DRIVE

3SELECT CRIVE

CALL SELDRV
JRC SERROR

$TEST FOR STEP OR NO-STEP

LBK HL » SAVTRK

LD Ay De TRKR sTRACK REG

cMp [HL]

JRZ 31 SIF SAVTRK AND TRACK REG ARE THE SAME SKIP THE STEP
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FORMAT

OES68
OE6E
QET0

0ET3

OET6
0ET7
QETA
0ETC
QETF

0€80

OEB2
OE8S

OE87
OEB88

OE89
[e13:1:1
0g8C

0ESD
OFFD

SORCIM 808x Assembler ver 3,5E <:/55/7= 59:92 Page 126

3A13EF
F610
3213EF

CD4&DOC

F5
3A13€EF
E603
3213€EF
F1

3807 “0E89s

CD490D 1z
3802 “0EB9S

AF
c9

3€EFF SERRDOR:
87
cs

= 0E8C RLWA

*LENGTH OF THIS ROM
= 0000
-9

OFFD
0003 SERNO:

C:SDROMA «ASM

$STEP IN ONE TRACK

LD A+ SEKDEL

OR1 0001_00003 SUPDATE

STO A9s SEKDEL $SET UP SEKDEL
CALL STEPIN

PUSH AF $SAVE FLAGS

Lo As SEKDEL

ANI 0000_00118 $ONLY SPEAD LEFT
STO A+ SEKDEL $RESET SEKDEL
poP AF SRESTORE

JRC SERROR

SFORMAT TRACK

CALL FUTTRK

JRC SERROR

XRA A

RET

LDK AyOFFH

ORA A

RET

= z=-1 $LWA OF ROM RESIDENT CODE
MSG *LENGTH OF THIS RCM IS = 'sRLWA
IS = OE8C®

IF RLWA > OFFCH

ERROR CODE TOO LARGEes

ENDIF

org of fdh

ds 3
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Debug

1000

ED8O
ED8O

EFO0

EFO05
EFO7
EF08
EF09

EFOF
EF11

EF13

EFl4
EF15S
EF17

EF18
EF19
EF18

EF1C
EF1D
EF1F

EF20
EF21
EF22
EF23

EF24
EF30

EF50
EF51
EF52
EFS3

Monitor RAM Storage.

]

LI I T TR T [ I (O T 1)

W

(LI T T ¥ [ ] wonou [/ ) [ T ]

LI I}

EDBO
EFDA

0180

EEBD

0006
EFD1
EFD2
EF04
EFDS
0001
0001
0001
0006

0002
0002

0001

0001
0002
0001

EFl4
EF15
EF17

0001
0002
0001

0001
Q002

0001

0001
0001
0001
0001

000C
0020

0001
0001
0001
0002

SORCIM 808x Assembler ver 3,5 <:/55/7= 59:92 Page 127
«ASM

%[R]

SERFLG

HSTBUF:

DIRBUF:

TEM
RNDV
ERCNT
RTRC
RTRY
MPCHR
ECHCP
ROMRAM
DSTS8

DMADR
DMAADR

H
SEKCEL:

SAVSEC
SAVTRK
SCIsK

ACTSEC
ACTTRK
ACTDSK

SEKSEC
SEKTRK
SEKDSK

HSTSEC
HSTTRK
HSTDSK

TEMSEC
RDFLAG
ERFLAG
WRTYPE

ALV:
csv:

-
’

HSTACT:
HSTWRT:
URACNT:
UNATRK *

DRG

MRAM
DEFDAN

C3:SDROMA

Host disk xfer buffer andeee
Format track template holding buffer

[+53

Dir

w

LR T -

(=}
w

DS
DS
DS

256+128

ectory Buffer
HSTBUF+256
6
TEM+1 irandom number seed
RNDV+1 3DW ERCNT
ERCNT+2 jretry count
RTRC+1
1 sprompt character
i 3=0y list ehco off
1 $0= RAMy 1= ROM
6 30isk status bytes

Disk operation temps and control

Ds
DS

Note order of xxxSECsxxxTRKsxxxDSK must be maintained

alo
DS

DS
DS
0S

DS
oS
Bs

DS
DS
DS

DS
os
Ds
DS

DS
0s

2
2

sAddress for read/write Disk
35CBIOSs users DMA

ng with length {1+2+1).

1
1
2
1
SAVSEC

SAVTRK
SDISK

1
2
1

— N

et

ALVS
Csvs

iSet for seek-restore command
sdepends on disk typee. Siemens
slast sector requested

slast track requested
:Selected disk drive (0s1)

sUsed in bios only
sRead fiag

s€rror reporting
iWrite operation type

BIOS biocking-deblocking flags

DS
DS
Ds
bs

1

1
1
2

shost active flag

sHost written flag
sUnalloc rec count
sTrack

in ROM

3he

MPI

Oh
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Debug Monitor RAM Storagee. C:SDRDOMA .ASM
EF55 = 0001 UNASEC: DS 1 3Sector
EF56 = 0001 LOGSEC: DS 1 sLogical sector
EF57 = 0002 LDADR 33 2
EF59 = 0001 KEYLCK DS 1 3Zero if locked keyboard
EFSA = 0002 CURS DS 2 icurrent cursor position
b Keyboard scan temporaries
EFSC = 0001 TKEY [133 1 sTem hoilding key
EFSD = 0001 HKCNT DS 1 sDebounce key
EFSE = 0001 LKEY DS 1 sLast valid keystroke
EFSF = 0001 CKEY DS 1 sLast control key
EF60 = 0001 ESCH DS 1 $ESC holding flag
$PIAAD and PIABD must be kept seguentialsPIAAD first
sdependency in VC_HOME of BMKEYeasm
EF61 = 0001 PIAAD: DS 1 3Holds last PIA-A data
EF62 = 0001 P1ABD: DS 1 sHolds last PIA-B data
H Calendar month, day year
EF63 = 0003 I1DAY DS 3
= EFb64 IMONTH = IDAY+1
= EF65 1YR = IDAY+2
b Wwall clock time cells and disk active
H see UPTIM: in BMKEY.asm
EF66 = 0006 HOURS: DS 6
= EF67 MINS: = HOURS+1
= EF68 SECS: = HOURS+2
= EF69 SEC6: = HOURS+3
H Used to deselect drive when there is NO activity
H on drive for n secondse. See FDSK routine
= EF6A DACTVE: = HOURS+4 3=0 by FDSKs Used by UPTIH
= EF68 BELCNT: = HOURS+5 334G bell timer ceil
EF6C = 0001 LLIMIT DS 1 smax #columns in a logical line
H NSG PLLINIT = *4LLIMITs"he"
3 Disk drive current positions
EF6D = 0002 LDSEL: DS 2 sLast selected drive
= EF6E LDTRK = LDSEL+]1 jbLast track used for non-selected drive
EF6F = 0002 1ESTK: DS 2 $save current stk ptr
H Interrupt stack
EF71 = 0028 DS 20%2
EF99 = 0000 1STK: DS o
3 Stack entry
EF99 = 0028 DS 20%2
EFC1 B10STK:
£FC1 = 0000 ROMSTK: DS o]

EFC1 = 0001 ACIAD: DS 1 siast command byte written to ACIA
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Debug

EFC2
EFCé

EFCT

EFCS
EFDO
EFDO
EFD2
EFD4
EFD6

EFD8
EFDA
EFDC

EFDE
EFEQ
EFED
EFE1
EFE2
EFE3
EFE4
EFES
EFES
EFET
EFES
EFEA

EFEC
EFEE

EFEF

Monitor RAM Storages

L T TR 1]

#® 00

L L I L T | I T TR T 1)

non

0004
0001

0001

0002
0002
0002
0002

0002
0002
0002

0001
0001
0001
0001
0001
0COo1
0001
0001
0002
0002

0002
0001

ool

no ERRORse

SORCIM 808x Assembler ver 3.5 <3/55/7= 59392 Page 129

R179x:
KBDLY:

isince

DS
DS

C:SDROMA  .ASM

4 3179x register save area
1 skeyboard debounce-delay cell

CP/M CANNOT boot off Bss this cell is used

sto invert the names of the 2 drivess
=0y all normals A=Ay B=B:

H
H
DSKSWP

-

RAGS:

DESAX:
BCSAX:
AFSAX:
HLSAX:

IXSAX:
IYSaxs:
IVSAX:

REGS:

ESAVE:
DSAVE:
CSAVE:
BSAVE:
FSAVE:
ASAVE:
LSAVE:
HSAVE:
PSAVE:
SSAVE:

BKPA:
BKPC:

VRTOFF

.0 et ws we

687 Labelse

=1y all

DS

inverteds A=B:, B=A:
1

Z80 Alternate Register Set

ALIGN

DS
DS
DS
DS

DS
DS
DS

10h

sDE"
iBc”
SAFS
SHL®

NNNN

$IX
sIY
sInterrupt page register

NN N

8080 Register Save Area.

ALIGN

DS
DS
DS
DS
DS
oS
DS
DS
DS
DS

DS
os

DS

10h

1 SE Register save location

1 iD Register save location

1 3C Register save location

1 iB Register save location

1 sFLAGS save flocation

1 5A Register save location

1 iL Register save location

1 3H Register sav2 location

2 sPGM COUNTER save location

2 SUSER STACK pointer save focation
2 slast brezakpoint address

1 sContents of bkp

1 SLAST VERTICAL OFFSET TAKEN FROM COUT

Interrupt Jump Vector is between EFF8, EFFF,

Endx

5EDFh bytes not used.

MRAM

Program LWA = EFFQOh,
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SORCIM 808x Assembler ver

SINGLE Density Monitor for Model

S
n

3333

aFREQ
3KEY
ACIAD
ACISTA
ACTDSK
ACTSEC
ACTTRK
AFSAX
ALIGN
ALLPOP
ALPHKY
ALPUSH
ALY
ALVS
ASAVE
BCPM
BCSAX
BELCNTY
BIoJP
BIOSTK
8KPA
BKPC
BKS
8MON
BMON1
BRTBIT
BSe8SY
BSe0RQ
B5.SEK
BS.TKO
BSAVE
CBELL
CBO0T
cee
CCPADR
CCRA
CCRB

CDERL
CDISK
CHKEY
c1
CKEY
CLRLN
court
couT2
CPDRA

CPDRSB
CR

CSAVE
csv
CSvs
CTLKY
cTLYS
CURS
DeCMDR
DeDATR

OFAQ
0001
EFCL
0828
EF17
EFl4
EF15
EFD4
mac

mac

0003
mac

EF24
000C
EFES
0283
EFD2
EF68
QOE?
EFC1
EFEC
EFEE
0008
0036
006A
0080
0000
0001
0004
0002
EFE3
0007
0268
G000
EFD2
2901
2903

0925
0004
0701
037€
EF5F
0684
0410
04&&4A
2900

2902
000D

EFE2
EF30
0020
0002
0913
EFSA
2100
2103

194 4
87/14
9/ 2
127#38
127#36
127#37
129#16
129713
1#46
66744
1237
127#53
127/53
129#32
14751
129#15
s/21
17 2
128#56
129#38
129#39
19710
37 3
3746
31711
93%27
93#30
93840
93434
129430
19# 7
47 9
1#34
17 4
78725
78732
81745
T0# 2
15715
60722
Py
128#13
397 2
8711
26124
78728
84726
78735
84713
47 5
217 6
129#29
127#54
127754
66740
67757
28/38
93419
93%23

128%59
88710

129/26
3728

3716

15#17

237 6
T4 4

277 8
3%32
4% 4

47715

53728

93/31

93741

93735

27711
4/12

14757
78745
78754
82720

63# 9
871¢

447 4
11722
29#20
78731
B4/43
78738
86714
107 2
697 5

69#43
42/33
93721
103717

1 system.

89712

58718

387 8

3749

53713
117732

8/ 7

15716
79713
81/21
82722

20#14

517 2
11724

19/ 9
86712
79710
86718
12710

123% 7
93/22
111449

90#18

128#37

4713

13828
92# 6

81s23
82725

52#15
27418

80712
80710

12720

93723
122720

81726
B4/719

54744

82727
81715

12728

115713
123720

358 <2:/55/7= 59:92

Page 130

C:SDROMA
81/40 B1/42
84/21 84724
83/24 83750
82/13 83715
12738 12746

sASHM
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n

333533

oo}

23

3

DeDEL
DoFINT
D.RDA
DeRDS
DeRDT
DeRES
DeSECR
DeSEK
DeSTP
DeSTPI
DeSTPC
DeSTSR

DeTRKR
DeWRTS
DeWRTT
DACTVE
DBCY
DORY
DELAY
DESAX
D1

DIMBIT
DIRBUF
DISDIM

DHA
DMAADR
DMADR

DMARD
DMAWRT
ONARW
DOHOME
DOLF
DOLF2
DOWN
DSeBSY
DSeCRC
DS <DRQ
DSeHDL
DS« INX
DS.LSD
DSeNRY
DS«RNF
DSWSEK
DS.TKO
DS<NTF
DSeWTP
DSAVE
DSKSWP
DSTSE
£B0OT
ECHOP
EDELC
EEOL
EFADR

0014
00DO
aaco
0080
00E0
0000
2102
0010
0020
0040
0060
2100

2101
00AD
00F 0
EF6A
0001
OE3s6
092D
EFDO
mac

0000
EE80
mac

0080
EF11
EFOF

DEODA
DE20
008C
08AD
06A7
06AA
008C
0001
0008
0002
0020
0002
0004
0080
0010
0010
0004
0020
0040
EFE]
EFCT
EF09
0194
EF07
05D5
05AD
0010

SORCIM B08x Assembier ver
SINGLE Density Monitor for Model 1 system.

93#52
93#15

93#20
110735
123711

93#21

93#11

93#14

“117739

62727
23722
T0#19
129#14

3712
47713
111/18
33/38
127412

3/ 3
55714

127%26
14724
125726

8752

8/51
66#11
67738
40/ 9
42/16
19438
93#28
93#38
93#32
9344
93#31
$3#36
93#48
93#42
93#41
93#35
3#45
93#47
129#28

4/ 6
38737
10# &

5723
26718
26721
248 6

115712
111718
107711
113710
102716
109716
103718
104714
105713
106714
102720
111731

101713
108711
1147 9
118741

123#27
118734

3733
53712
113712

3713
56719

16/17
127#25
110719
110720

67/35

68#45

53439

54412

93/45
93732

93742
93736

118715
111726
14718
127420
46#18
43#11
45/ S

110715

112/10

102728
111760

103712

128#35

3749
55711
114711

5712
56/41
187 4

111753
114718

129# 8
127T#22
14734

45714

103726
114722

112711

5711
56716

31713

18717

113719
122#28

16730

3. SE

104722
117713

125758

21711
56/38

33741

110710

121%15

17/59

C:SDROMA
105721 106722
120715 122712

31710 33737
58715 109/60
47/17 53715
113718 114/17
18728
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SORCIM B08x Assembler ver

SINGLE Density Monitor for Model

EFESC

EFGR

EFHA

EFMSK

EFSCR

EFUN
n EFX
sD EI

EINSRT

EMBOOT

ENADIM

ENAROM

ERC

ERCNT
n ERFLAG
n ESAVE
s ESC

nwoe

ESCCAD
ESCCGR
ESCCHA
ESCCUN
ESCEE
ESCH

ESCHTSB
ESCLCK
ESCRR
ESCSAD
ESCSGR
ESCSHA
ESCSUN
ESCULK
€sCzz
EXITI
s FALSE
s FCB
FDOSK
n FILLC
FILLZ
FMTTRK
FORINT
FORMAT
n FSAVE
s FWAYM
GKEY
n GKEYX
GTMASK
HeFDC
HeI1EEE
HeKEY
HeSCTR
HeS10
HeSREC
HeSSTS
He SXNT
HeVID

L7 N7 I T I )

0008
0001
0002
0007
0020
0004
0040
mac

05€EE
0187
mac

mac

007F
EFD2Z
EFz2
EFEQ
0018

0584
0617
0618
061F
0624
EF&60

0384
0SA3
0624
058BE
0607
0608
060F
05A6
0S4E
001E
0000
00SC
0D84
093F
0930
0D49
0D64
0E3F
EFE4
FO0O
O71F
0739
O7ES
2100
2900
2200
2A00
2A00
2A01
2A00
2A01
2C00

248 7
24#10
24#% 9
24%#11
24# 5
24% 8
24% &

37 8
47718
118744
26717
10# 2
31711

5711
697/ 3
127#16
127#50
129#27
12/ 4
12718
12740
26/ 7
26710
26712
26714
26719

5724
128#14
258& 3
26722
26720
26/ 8
267 9
26/11
26713
26723
26716

3819

109760
72411
18753

8760
8758
8729

129431

38710

5712
S8#24
63715
93719

65711
87/11

88717
91714
90716

3723

28/41
24711
24711

291 5

45/14
24711

3730
53716

4T#20
10712
33/38
94# 2
697 3
127717

127 8
12722
12744
44% 17
49818
49#21
49424
50#% 4
28/39

297 4
42846
49#31
45#10
49% 3
494 7
49%11
43#% 6
49#29
58725

111718
T1#28
113#26
110/3%
125% 3

39713
58# 3

63/18
93720

87/15

737 4

1 systeme
29726
49/ 4
49/ 8
35/44
49711

5711
55715

47714

69/ 5

12712
12726
12749

29727

113712

126720
111743

54717

64#% 8

737 6

3.5E <:/55/7= 59:92 Page 132
C:SDROMA  .ASM
45/ 5 45714
49718
49721
457 3 45712
49/24
6/13 21/17 31714 33742
56720 56742 1107 6 113721
53713 55/1i2 56717 56739
12712 12714 12716 12718
12730 12732 12734 12736
12751 28747 69/ 3
30715 35747 457 17 49/15
114711 116/15 116#18
114#30 117717
737 8 73710 T4/721 T4/25
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SORCIM 808x Assembler ver

SINGLE Density Monitor for Model

nwouune

u

33302

333033

HINT
HKCNT
HLSAX
HMSCRN
HOME
HOURS
HSAVE
HSTACT
HSTBUF
HSTDSK
HSTSEC
HSTTRK
HSTHWRT
1DAY
1E.CO
1E.GTS
IE«IDN
1E.ODM
1E.DIM
I1E.PP
IE.SHK
I1E.51
IE.TC
I1ESTK
TLINT
IMONTH
1MSG
INTBL
IRPTCT
ISTK
IVSAX
IXSAX
1YR
1YSAX
KB8DLY
KBDRVR
K3SCAN
KBSERY
KCOLM
KEYLCK
KEYLST
KLELEN
KLLEN
KLUSED
KROWM
KYCDT8
KYSRVD
LDADR
LDSEL
LDTRK
LEFT
LF

LFTARW
LIST
LKEY
LLIMIT
LOGSEC
LODKUP

0080
EFSD
EFD6
0058
08F7
EF66
EFET
EF50
ED8O
EF1F
EF1C
EF1D
EFS1
EF63
097¢E
0904
0A85
0A43
0A20
DAE1
QASF
09C1
09E0
EF6F
0007
EF64
0186
EFFO
0018
EF99
EFDC
EFDS
EF65
EFDA
EFCs
073
0774
07F8
007
EFS59
EFD4&
0002
0003
0007
0038
08C3
0006
EFS7
EF&D
EF6E
008D
0004

008D
081cC
EFSE
EF6C
EF55
047C

75/16
3739
128211
129#17
66%12
8/53
128#28
129434
18751
127# 8
127#46
127844
127#45
127#58
5/33
5/56
8736
8740
8739
8738
8741
82716
8/35
8/37
3/13
3% 9
128#23
3744
5/13
60742
3714
129#21
129#19
128#%24
129#20
1294 2
58/23
60/ 1
60/47
60746
5734
5/25
5/26
5726
60/20
60/46
66720
60739
128# 5
3/43
18/57
19439
107 2
12728
66# 8
8/12
5722
5736
18/52
30720

75/20
4814

67/37
95715
128729

18752
127712

12B#22

8734
80# 7
84#10
83#13
82411
86#10
82729
T9% 7
81#13

3728

11#29
5/15

58716

59457
61% 9
66#14
627 6
207 6
60712
60/52
60/13
62/ &
62/ 6
694# 2
60/40

128#44
128#45

127 2
12738
67729

8713
20/ 9
37724
128% 2
31#22

1 system.
91/10

98751
128730

127#57

128723
78#18

837138

58715

128#52

437 9
61/60
62714
61759
62725

128745
127 2
12746
B9#18
21711
%2/ 9

32720

3.5E <K3/55/7= 59:92 Page 133
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101415
128731 128/35 128737
128724
83#21
128#47
58721 12B# 6
92# 8
127 2 127 2 12710 12720
12746 12746 197 8 27/ 7
21714 60715 66749 128#12
53716 54/32 123#40
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23333

LSAVE
LVMEM
MCDOWN
MCLEFT
MCRIGH
Mcue
MINS
MPLHR
MRAM
MSECB
NMIA
NORM
NRETRY
NVDL
QPAD
oPBO

CSTR
PIAAD
PIABD

PMCHR
POPALL
PSAVE
PSEKC
PSTESC
PUSHAL
R179X
RADR
RAGS
RDFLAG
ROROW
RDRYV
RDSKO
RDTWRT
RDWRT
READ
READER
READTR
REGS
REPD
REPK
RIGHT
RKEY
RLWA
RNDV
ROMJP 1
ROMJIP2
ROMRAM
ROMSTK
ROWOM
RSEC
RTARW
RTRC
RTRY

RWSEC
SAVSEC
SAVTRK

EFE6
1000
000A
0008
000C
o008
EF67T
EF06
ED80
0010
0066
038F
000A
0018
0964
0971

0197
EF61
EF62

003E
mac

EFES8
0D76
0455
mac

EFC2
OCEC
E€FDO
EF21
OTEF
0340
ODFF
EFD1
oCa2
0C75
0803
0D33
EFEC
0020
0005
0088
037E
QESC
EFO1
OCDF
00E4
EF08
EFC1
0081
[+):1:1-]
oosa
EFD4
EFO5

0B84
EF14
EFL15

SORCIM 808x Assembler ver 3e.5E <«3/55/7= 59:92 Page 134
SINGLE Density Monitor for Model

129#33
397 3
192 9
19#1C
19#11
19# 8

128#2¢

3717
374C
93# 3
3747
21#%#18
92# 3

5445
5751
68742
3745
34729
23712
397 17
118724
6/1C
56715
129#35
102717
28742
56712
128#61
8722
129#13
127#4°
61711
8718
118732
2% 5
107714
872C
8/14
8/5¢
129#26
22#15
22#16
19#37
21% 2
126#32
127#15
3/72¢
TR 2
3724
3733
61714
8723
66% 9
127#17
95712
99741
96717
14729
14727

27/ 9
27/10

6/11
1277 3

95711

34733
23715
T4#27
10#15
68710
28724
50720
1217 9

56/37

103719
29%29
586735

98728

61715
94#29
120#34
107712
108#15
18725
BT#17
112#19

217 9
126735
127716
6414
8728
5/11
128#57

14731
67/31
127718
95/18
127#18
91/117
16713
17711

1 systeme

127#19

98/23
68/1%
28/31
121713
11727
68749
34714
54722
1247 6
94¥24
104/15
94#18

110#50

62742

108712

96716
88712

126736
8727

127#21

17/56

56724

98#59
109715
187 8

99/13
68753
34718
1247 9
T4&724%
35723

54745
128#19

105714

63720

109747

106#28

95#27

97/24

127#32
18719

99746
73812
38/ 6

119714
386/ &
68732

106715

65# 9

110715

98/19

127736
101/12

C:SDROMA
119/26
39710 54/55
128#18
37731 387 3
68755 75719
115#28
667238 66732
98752 99/14
103713 125/57

«ASM
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SORCIM 808x Assembier ver

SINGLE Density Monitor for Model

w

"}

333

wuvun

(LI RT 7}

SAVTYP
SCLFRE
SCREEN
SCTRKR
SDISK
SECs
SECS
SEEK
SEEKTM
SEKDEL

SEKDSK
SEKSEC
SEKTRK
SELDEN
SELDRY
SENDEN
SERFLG
SERND
SETXY
SHFTKY
SHFTTB
S1.MRS
S1«RRD
S1.516
Sl.564
S1.TRD
SIRST
SKEY
SLDRCT
SLICED
SLICEL
SLIDER
SLIDEU
SLST
SPAGC
SRPTCT
SSAVE
STEP
STEPIN
STEPJU
STODImM
SVER
SYS
SYSDAT
SYSL
TAB
TEM
TEMSEL
TKEY
TOTROW
TRYE
UNACNT
UNASEC
UNATRK
UNCUR

up
UPARYW

EFDO
G085
04A4
08F0
EF17
EF69
EF68
0C1lA
0002
EF13

EF13
EF18
EF19
00D4
0DA4
0380
EFDA
OFFC
04CE
0004
08F8
0057
0001
0055
0056
0002
0AF6
0371
0003
c899
0880
0884
0895
0813
094F
oocs
EFEA
0C39
0C4D
ocs1
06E9
0001
0005
0010
0006
2009
£FO0
EF20
EFSC
0007
FFFF
EFS52
EFS55
£F53
0719

0084
003A

127433
3738
71713
33#43
9/ 3
3735
128#31
128430
8754
6/ 5
6/ 6
106718
127442
127#40
127#41
118712
8/61
8/26
88715
126#41
30710
66742
67715
87710
88/11
5760

89713
5761
87 9

68720

67736

67730

67/32

87734
8/25
5743

60744
3741
8/55
8/56
8757
8747

637 3
16721
127#48
128410
61/28
B3/716
127#59
18755
127#60
35710
50714
19#36
66#10

127737
16738

35714
100# 2
14713

99729

102712
116712

118#45
95713
14715
31718

34#36
67/40
69#32

8733
19440

68%238
684 4
68# 7
68#25
88420
T2#26

129#36
103#32
104%28

105427
S4#58

177 3

61736

127461

36/ S
54711

57/33

1 system.

92# 4

14748

102#34

102714
1267 4

58726
16727
91721

8T#
21/ 38

~N

30711

1267 8

17721

377 3
S6#43

3.5E <:/55/7= 59:92 Page 135
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98743 109723 119/20 125733
16716 118714 127#34 127/38
102/24 103722 104718 105/17
126/ 6 126/11 126/13 127#30
99/21 117#42 125752
97#28 99/26 99/49
127# &
17740 18/33 127414 127/15S
37713 40/ 2 417 2 437 4
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UPTIM
n USER
VALCTS
VALETS
VALIDC
VALIDE
VBRIGH
VCAD
VCBEL
VCBKS
VCCLRS
VCCR
VCEDL
VCHOME
VCLF
VCLRS
VCMCRT
vCuMcue
VDELC
VDELL
VECTOR
VEGH

VEHI
VEUL
s VFLO
VGRAPH
VHAGR
VHALF
YHOME
VINC
VINL
VLODR
VLDIR
s VLDL
s YLL

VLOCK
VNOR M
youTao
youTsas
youTso

n VOUTSS
yourT 96
vouT97

VRTOFF
VSAD
VSGH

VSH1
VSUL
VUNDER
VUNGR
VUNHA
VUNHAG
YUNLK
WBO0OT
WBUSY

0398
0005
0008
0010
03F6
03C4
0468
003D
053¢
0512
054E
056F
0054
04F8
0578
001A
0570
0509
0057
0052
0443
0047

0028
006D
FFEA
0581
0499
0495
001E
0051
0045
06F1
0705
0034
0080

0023
0467
0581
0595
0596

0597
0598
059E

EFEF
0053
0067

0029
006C
0487
0488
048F
0493
0022
02A8
ODE6

SORCIM 808x Assembler ver 3.5E <3/55/7= 59:92 Page 136
SINGLE Density Monitor for Model

22#17
34 5
2T#17
26#28
26%29
25#12
31# 8
19#19
27712
277 9
27713
277 7
19#25
277/14
277 8
19#12
27/10
27711
19#22
19#24
29#10
127 8
267 9
19#27
19#29
5744
257 5
257 7
257 6
19#13
19#21
19#23
8745
B/ &6

5735
50740
19#17
257 &
31714
42712
35/48
42923
42827
42#29
27715
49/16

3736
19#20
127 4
267 8
19#26
19#28
257 8
257 9
25710
25711
i9#18

87 8

110/31

58719

31719
30718
27717
26728
33715
267 6
37#43
37#11
38#10
39415
26720
36# 3
40# 8
26715
40#11
36#12
26717
26719
32716
12712

26711
26713
34723
428 4
33#34
33#28
27713
26716
26718
48713
397 6

18756
517/ 9
26721
30#21
33742
42%#19
37718
447 6

48/18
29728

28727
267 7
12712

26710
26712
33¢ 6
33#12
33#17
33#23
26722
14#61
111757

1 systems

31718
30717

49729

27712

50725
32721
12718

68/51

50748
47710

377 5
52711

337 9
424 5

37742
46717
387 9
34713

12718

115723

12/26

55#16
51716

37722
53725

33720
42745

39714
41719
42#36
39712

12722

116717

12736

53738

37/36
S4/14

33731

407 6
51/ 4

42743
54752

12730

119#28

C:SDROMA
12744 19#32
56823
397 3 467 5
40/10 42717
43710 ° 457 8
68758 129#41
12740 19#31

«ASHM
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SORCIM 808x Assembier ver

SINGLE Density Monitor for Model

WRITE 0C7D
n WRTYPE EFZ3
WSEC 086D

8721
127851
8/24

97716

26#27

1 systeme.

107#15

3.5E

<:3/55/7= 59:92 Page 137
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Jsborne

SORCI% B8CEBx Assembler var 3,.5%

LPsM 2.2 CBICS.

*ABS 0000 EFFO
*(CDE EFF0  €O0D

*DATA EFFD  0DGCO

30CCBICO3.A5M
*¥NCTE® FDR USE WITH OCCTXT5.,AST OALY
* 4D20C7-00 MASTER <ASM
* 2D20C7-00 ASSY <ASM
B 1D20C7-00 LISTING .PRN
* 4D1007-0C MASTER L(CCM
* 2010C7~-00 ASSY +L0oM
H o ——————— e e +
H H H
H H £B81°CS H
H H H
3 R e et +
H Copyright 1982, Csbornes
; This oroduct is a copyright program product of
H Gsborne and is sunplied for use with the Jsborne,
IREV = l.3
3DATE = FEB 14 1932
3RWC
H Revisions:
H 1. Extensions to CRIDNS adced by:
H ¥Microcode Corpcration.
3 Fremonts Ca
H Ys Ne Sahae
H August 1981
H 2e Programmable function keys added by:
H Roger He. Chapman
H October 1981
H
3 3e Printer protocols added by:
3 Rogar We Chapman
H Gctober 1981
;
H 4o Extensions added tc BICS and jumg tatle standardized by
H Roger We Chapman
H Cctober 19381
0015 VERS: = 22

<3/55/7= 59:92 Page 1
EOLCRAMZ L ASM
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SORCIM 8C5x Assemblar ver

Csborne CP/M 2.2 CBIDS.

we

LINK
LINK
LINK
LINK
LINK
LINK
LINK
LINK
LINK

CCCBID13.A5M
OCC21023.A8M
CCC31233.A5M
OCCB1I043.A5M
CCCBIDS3.A5M
CCC3I063.ASM
OCCBIDT3.A54
CCC31033.A54
CCCRAM24A5M

CCCBI0C3.A5M

3.5 <3/55/7= 59:32 Page 2
E:0CC5I1C03.,A5M

sJump Tatle

3CP/M pisk definitions
sUnit record 1/0

iNon data transfer disk
scold and warm boot
s0isk cata transfer 1/
sUtitity rcoutines
sUtility routines
sCommom ram cefinitions
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0005
003C

0w

CFOD
E500
D706

oo

*Assembiying BI3S

0100
0010

o

= 000C

= Q02E

0000
0001

oo

0000
6001

0002-

SDRCIM 8C3x Assembler ver 3,56 <:/%5/7= 59392 Page 3
Osborne CP/M 242 CBICS.

E:0CCBIC13.A5K

HEE T2 2
H Revisicns:
H YNS 1EAUCS1 changs bios jump vector to call new routines
H RWC 050CT31 standardize cpm jump tablie {change calls to jumps)
H RWC 160781 added function key table and user defined switches
H
MRTRY: = 5 sMaximum number of retricse
msize: = &2
sceps = {msize-8)*1024% sliccation of ccp
CCP: = OCFOCH
bios: = ccp+16C0h
bdoss = ccp+8068h

MSG *Assemblying 3I0S for LWA oOf 'y LWAMEM,?'n,*

for LWA of FFFFha'

H CP/M to host disk constants
HSTSIZ: = 256 sBlocking/Deblocking buffer size
FPYSIB8: = 20487128 iSectors in fioppy disk block
H CP/M disk control biock equates which define the
H disk types and maximum storage capability of each
H disk typee
DSKS1: = 0 sSingle densityy single sided.
S1D0SM: = {(40-3)%2%1C)/FPYSIB
H BD0S constants on entry to write
WRALL: = 0 swrite to allocated
WRCIR: = 1 swrite to directory
WRUAL: = 2 swrite to unallocated
3 ROM equates.
ENROM: = [} sPort to enable ROM
DIROM: = 1 iPert to disable ROM
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H oWonoil

0000
0000
0000
o000

SORCIM 3808x Assembler ver 3.5E <K:/55/7= 53:92 Page 4
Csborne CP/M 2.2 CBIOS.

W We 40 Wi ws wE ws we

NISK:

NOFDD:
ALVSZ:
CSvsz:

DPHGEN
NDSK:

NOFODC:
CSvsis
ALVSZ:

WP B4 W es w4 Wl wB w4 s wE we wr we ws

OPBGEN

£:0CC3I013.A35M

Macro for generating Control Blocks for disk drives
The format of these disk control blocks are as follcws:
16 pits = => translation table.

48 bits = Work area for CpsM,

16 bits = => DIRBUF.

16 bits = => Parameter bilocke

156 bits = -> chack vectore

16 bits = => allocation vectore

SETY 9 sNumter of disk drives
SET [¢] sNumber of floppy disk drives
SET o} sAllccation vector size
SET c ;Check vector size
LIST DeGo ¥

MACROC TYPE#XLATELDIRBUF+LPBACR

SET NDSK+1

DW %2

L] 02CeC

DwW " 43

OW %4

DW CSV+C5vSZ

CW ALV+ALVS2

SET NGFOL+1

SET CSVSZ+(b64/4)

SET ALVSZ+((S1CSM+T7)78)

ENDM™

Make sure Systext agrees with asserbled size

Macro for generating the Disk Parameter 3locks.

Cisk type definition blocks for each particular modee
The format of these areas are as follow:
8 bit = disk type code

15 bit = Sectors per track

B it = 3lock shift

8 bit = 85 mask

3 kit = Extent mask

16 bit = Disk size/1324 - 1,

15 bit = Directory size.

16 bit = Allocation for directorys
16 bit = check area size.

16 bit = offset to first tracke

MACRC TYPE+SPTeBSHeBSMeEXMeDSMeDIRSIZy ALVMSK+SFFSET
o8 %1

b] %2

D3 %3+%4+ %5

Cu | 25-1427-1+REV (28)
DW {Z7+3)1/4

DW z3
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SORCIM 808x Assemblar ver 3.55 <2/755/7= 59:92 Page 5
Osborne CP/M 2,2 CB10S. £:3CC3I013,ASH

The following jump tadle dafines the entry points
into the CBIGS for usas by LP#M and other external
routiness therfore the order of these jump cannot

be modifieds The location of these jumps can only

be modified by 400nh locationss which is a restriction

e ws ws we we we

of MCVLP¥H,
0009 = ES00 CRG B13S
E500 <C30CE7? imp [of:1sls2 s iCold boot
E503 (C334E7 Jjmp wWBO0O0T iWarm boot
ESD5 C30BE9 Jimp cnsta sConsole status (input)
E509 (C310E9 CONIN: jmp cnin sConsole input
ESOL  C315E9 CONDUT: jmp chout iConsole output
E50F (C31DES LIST: imp Ist sList output
£512 C325€9 PUNCH:  jmp pnch 3Punch output
E515 (C32DE9 READER: jmgp rdr 3Reader input
ES1R C39FEs6 JMP HOME 35et track to zero
ES18 C3BOES RSELDK: JMP SELDSK 3Select disk unit
ES1E (C3DDEs Jmp SETTRK 3Set track
€521 (3F0Es JMp SETSEC :Set sector
ES524 C3F5ES JMP SETDMA 3Set Disk Mamory Address
ES27 C3D3E7 RRDK: JMP READ sReaa from disk
E52A C3FOE7 RWDK: JMP WRITE ivrite onto disk
E52D C335E9 LISTST: jmp fstst 35Raturn LST: device status
€530 C3FAEs JMP SECTRA sSector translation routine
H Extensions
E533 (34FES RRI: JMp ROMR!I
E535 C36AES JHpP ROMJIMP
ES39 CD&3E6 FMTJ: CALL ROMLDE sRom resident calli
E53C CD63E6 SBAUD: CALL ROMCDE
H IEEE-438 vectors
E53F CD&3ES6 ietlc: CALL ROMCDE sControl Out
€542 (D63ES ieb2c: CALL ROMCDE sStatus In
ES45 CD63ES ieb3c: CALL ROMCDE 3Ge To Standby
€548 CD63ES ieb4c: CALL RCMCDE sTake Control
E54B CD63E6 ieb5c: CALL ROMLDE 30utput Interface Message
E54E CD63ES isbsc: CALL R3OMCOE sDutput Device Message
£551 CD63ES feb7c: CALL RCMCOE sInput Device Message
E554 (CD63ES ieb8c: CALL ROMCDE iParallel Poll
E557 CD63E6 call romcce sextensions
E55A CD63E6 call romcde 5 fer
ES55D CD63Es cati romcde H memor y-mapped video
£563 C3LEEA Jmp acictl shook for serial command port write
E553 C3D9€EA Jjmp acistat shook for serial status port read

20 ess s s s es secsssvr e
IEEEEEEEEREREREREEEEREER]

This arez is reserved gata storage area for
the s2t-up program to install grinter driverss
function keyss auto boot commands iobyte values
and auto horizontal scroll flag

RWC

e GE @) s NE 90 WE we ws el
.

E566 40 iobite: db 4Ch default to serial printer=4Ch

5
3 paraliel printer=8Ch
H IEEE printer=clh
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SORCIM 8C8x Assembler ver

Osborne CP/M 2.2 CBIOS.

E567

E568
E569
E56A

E56B
E56D
ES6F
£571
E573
E575
E5TT
E579
E578
ESTD
ESTF
E581
ES83
E585
E587

E589

ESBA
£583

£592
ES593
£594
E595
E596
E537
£593
E599
ES59A
£593
E53C
E59D
ESSE
E59F

ESAC

E600
E500

E60A

00

FF
55
80

92ES
93ES5
94ES5
95E5
$6ES
STES
9BES
99E5
SAES
9BES5
9CES
9DES
9EES
9FES
AOES

o1

07
4155544F53
5420

= 0007

3T
31
32
33
34
35
36
37
38
39
OB
oc
0a
cs8
= ES5AD

= E600

0001040508
090L0D1011
020306C70A
CBCEDF1213

prnter: db ooh

ahsenb: db TRUE

brate: db siel20

scrsza2: db 128

Ll

xltbis dw- cntri0
dw cntril
dw cntri2
dw cntri3
dw cntr 4
dw cntris
dw cntrls
dw cntri?
dw cntr 8
dw cntri9
dw up
dw right
dw down
dw teft
GwW eotbl

acmd: dab 1

cauto: db cautol

db TAUTCST »
cautol: = *-cauto-1
’
cntrio: cb 0
cntril: db i
cntri2: c¢b v2r
cntri3: dgb *3
cntri4: ab 4%
cntris: cb 5
cntri6e: db ot
cntri7?: db LA
cntri8: dt ‘g
cntris: db rge
ups: db *K*-40h
right: db 'L*-40h
downs db *J*-40h
left: db "He-40h
eotbl: = *

.o

org BICS+258

3«58 <:/55/7= 59:92 Page &

£20CCBICI3.ASM

sdefault to standard seriai=¢
5Qume ETX/ALK =1
sDiablo XONZ XOFF =2
iauto rorizontal scroll enable
sdefault baud rate = 120¢C
sdefault screen size = 128

sFixed length table
scantains pointers
sto strings

sto decode
ifunction keys

iend of tacle adcdress
auto command = O ignore auto boot
= 1 auto on cold boot
= 2 auto on warm boot
= 3 auto on both
slength of auto command here

sauto command goes here

. v wr e

iVariable length table
fis placed here by set-up
sprograms with xlttbil
ipainting to the entries

iDefault values for the
scontrol numerics
sare the numbters on the keys

H

sDefault values
ifor the cusor
skeys are stancard
ivalues for CP/M

ispace resevercd for full function
ikey decoding and 16 byte auto
sboot command

Sector Transiation Tables.

XLTS: sTranslaticn table 2 to 1

23 Qs 1y 49

c3 29 3y S5

B8y Gy 12913y 16417

10411, 14915¢ 1B+19
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£514
E6l4

Eb6l4
E615

E61C
E61E
E620
E622

E624

E624
E625

E&2C
E62E
E630
E632

E634

E634
E634
E635
E637
E53A

E640
E642

= 0000

+= 0001
+0CES
+0000000000
[+]¢}

+80EE
+35E6
+30EF
+24EF
+= 0001
+= 0010
+= 0006

+= 002
+00E&6
+0000000000
0o

+80EE
+35E6
+40EF
+2AEF
+= 0002
+= 0020
+= 000C

+00

+1400
+0%0F 01
+2D0J3F0080
00

+1000

+0300

SORCIM B0Bx Assembler ver 3.5% <3/55/7= 59:92 Page 7
Osborne CP/M 2.2 CBIOS.

s We w4 e Wi @ wa we ws

H
DPBASE:

NDSK:

NOFDC:
CSvsSi:s
ALVSZ:

NDSK:

NOFOC:
CSvsz:
ALVSZ:

DPBS1:

E:0CCBI023,ASM

Transtation 3 to 1

DB
23
08

Qv 1y 6y Te 12413, 18+.19
2y 2 Bs 99y 14415
49 S5y 10411le 156417

Translation 4 to 1

Control

DPHGEN
SET

DW

DN

Cw
oW
DW
DW
SET
SET
SET

DPHGEN
SET

DW

CwW

bW
W
Dw
bW
SET
SET
SET

Oy 1o 3e 99 16917

29 39 10+ 11, 1Bs1S

4y 59 124 13

e Te 14y 15

{#-XLTS) <> (MSEC%2)
*Translation table error *,ERROR

Blocks for disk drives

O5KS1+XLTS+DIRBUF,CPBS1+1 s0rive A:
NDSK+1

XLTS

0sCe0

DIRBUF

DPBS1+1

CSV+CSVSZ

ALV+ALVSZ

NOFDC+1
CSVSZ+(6474)
ALVSZ+{{S1DSM+7}/3)

DSKS1eXLTS,DIRBUFsLPRS1+1 30rive B3
NDSK+1

XL TS

Cs0s0C

CIR3UF

DPBS1+1

CSv+CSV32Z

ALV+ALYSZ

NOFDC+1
CSVSZ+{64/4)
ALVSZ+({S1DSM+7)/3)

Disk type definiticn blocks for each particular mode.

DP BGEN
03
Dw
c3
OwW

Dd
DW

iSingle censitys sincle sided.

DSKS1,2%MSECs49135+1+510SMe64910000000000000000s3
DSKS1

2%MSEC

49151

SIDSM=-1,64-1,REV (1000C00000CD00005)

(64+43)/4
3
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SIRCIM B808x Assembler ver 3e3E <:/55/7= 59392 Page 8

Osborne CP/M 2.2 (BICS.

= 0000 <AL IF
- MSG
- 9 ERRDR
<AL ENCIF
H endx

E:DCCRIC23+A5M

ALVSZ <> ALVS
*Allocation problems ALVS<> ALVSZs ALVSZ= ' .ALVSZ

GsSB881352
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SORCIM 8C8x Assembler ver

Csborne CP/M 2.2 CBICS.

E&44

Eb44
Eb644
E545
Eb46
E647
E649
E64C
E64D
ES4D
E&4E

E64F
E64F
E652
£653
E655
E657
E65%
E65A
€658
E65C
E65D
E661
E661
E662

+F3
cs
4F
EDT9
3208EF

+EB
+C9

3A08EF
4F

EDTS
FDE1
DDE1

El

D1

C1

F1
ED7B6FEF

+FB
+(C9

AT N g

3

i
3+
%
4
3

We Wi we ws 94 64 wE B0 ws WE e @b we

. s v N

RET

ROMRI:

RET

Revisions:

YNS 18ALGS1
YNS 3DAUG3E)
YNS 2355pP381
RWL CaNTV31l

;Set ROM-RAM flag

Entry A= port to output

Exit none.
Uses A

1

D3 CF3h
PUSH 3C
MoV CeA
£T.C A

STC A+ROMRAM
PIP ac

ET ' RET

23 OFBh

3.5E

added iobyte function to

3/55/7= 59:92

Page ]
E:0CCBIC33,ASM

mocified romcde routine

moved const and

savza hi
to RAM as
HL
Preserved
routiness
preserved

listst

listst to ostbios%.asm
in ROMCDE routine when returning

IZEE routines return status in

value of HL when calling ROM

HL used in VLDDRs VLIIRS

Kt & 0FE on exit

(setting RCM or RAM enable)

3Exit ROM resident Interrupt routines

Lo Ae ROMR AM
MOy CrA

CTWC A

POP 1Y

PapP IX

PoP HL

P0P CE

PP 3C

POP AF

Lo SPLIESTK
EI ! RET

DB QF8h

sport

sset RCM or RAM enabled

ireset to

interrupt entry stk

& STDODIN
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SDRCIM 5C8x Assembler ver 3.55 <3:/85/7= 5%:92 Page 1C
Osborne (P/M 2.2 CB8I10S. £30CCRIC33.ASH
E663 ROMCDE: iCall ROM residert proacessor
H Entry DE = resident processor to call biased
H by CBICS jump vo=ctore
H NOTE: RCOM jump vector must match CBICS vector
H
H Entry at RCMCDL with low digit of CBI2S vector in reg
E663 D1 P3P CE sGet calling aadress
E664 13 MOV As E
£665 D603 Su1 3
E66T 5F MOV EvA
£668 RIMCDL:
E668 1601 LDK Cehigh (RIMVEC)
E66A ROMJMP: 3Sntry here to jump to RCH function coge directly
H Entry OE = RQM jump address
H BCy HLy IX = any pDarameters
E66A 229DE6 sto hlestohi
E660 o1
E66D +F3 o8 OF3h
E66T 210000 LOK HL D
E671 39 ADD HLeSP :01d stack to kL
E672 31C1EF LDK SPLBRIZSTK
E§75 ES PUSH HL {Save old stack pointer
E&6T6 2A9DES Id hlsstohl sget user hi
£679 ZNARCOM
E6T9 + o1
E6T9 +F3 08 CF3h
EoTA +D300 cuT 0
ESTC +#3c£C2 LDK AsC
E6TE +3208EF STG Ag ROMR AM
£681 + EI
E681 +FY3 Ccs CFBh
E682 D5 push a2 sRCM Jjump address to 1Y
E6E3  FDE1 pop 1Y
E685 LCDSAES CALL GOR2IM
E628 DI
£688 +F3 c8 CF2h
E68% FE puUsSH AF ssave status returnegd
E684A CISRCM
E68BA + 21
E68A +F3 23 CF3h
E683 +D301 cuT 1
£680 +35C1 LtoK By 1
E68F +3208EF STG Ay ROMR AM
E692 + £l
£E692 +F3 08 CF3h
E693 F1 P3P AF
£6%4 FDEL pop iy iRestore old stack pointer
E696 FDF9 MoV SPeiy
£693 El ! RE
E698 +FB 28 CFBh
€699 +CG% RET
E69A GOROM: El
£6G4 #F8 ca OF3h
E698 FDES JMp £1vyl
£69D0 = 0002 STGHL: DS 2

m
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SORCIM B08x Assembiar var 3.5F <:/55/7= 53:92 Page 11
Csborne CP/M 2.2 CBICS. E:OCLCBIC43.ASM

HCHME

Return disk to homee This routine sets the track number
To zeroe The current host disk buffer is flushed to the

e ws we W s

diske
E69F HOME:
E69F (CDAAES CALL FLUSH sFlush host buffer
E6A2 AF XRA A
E6A3 3250€F sSTC BsHSTACT sClear host active flag
E6A6  3252EF STC Ay UNACNT sClear sector count
E6AS 3219EF STC Ay SEKTRK
E6AC  321AEF STC Ae SEKTRK+1
E6AF (9 RET
E680 SELDSX: 3iSelect disk drive for next transfers

ENTRY C = disk selection vaiue (Oeel5)e
DE and 1 = 0y first call for this diske

. 94 we wi ws ws

EXIT HL = 0, if drive not selectable.
HL = DPH address if orive is selectede

E6BO 79 MOV AsC
E&BY FEQ2 cPI NDSK
E683 D2D1ES JNC SELD1 3I1f invalid crive number
E6B56 32 1BEF STC Ay SEKDSK
E689 6% MoV Lol
ES8A 2600 MVI Hy C
E6BC 29 ADEC HL s HL %2
ESBD 29 ADD HL o HL IE4
£6BE 29 ADD HLsHL Hs ]
E6BF 29 ADD HL o HL 3%16
E6CO 43 MoV B8yE isave initial bit
E6C1  1114Es LOK E+DPBASE
£6C4 19 ADD HLyDE sHL = CPH address
E6C5 ES PYSH HL
E6C6 111301 LCK DE,103h + (low RSELDK)
E6C9 78 Mav Ay 3
E6CA E601 AND 1
ESCC CC6AES (o4 ROMJIMP iSelect the cisk in reg C
E6CF E1 P3P HL
E6DO  (C9 RET
E6D1 210000 SELD1: LOK HL 40
E604 340400 LA CDISK
E6DT 91 Sus C
E6D8 CO RNZ 3I1f cefault drive not in error
E6D9 320400 STC AsCOISK

E6DC (9 RET
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SORCIM 803x Asserblar ver 3.5E <K3/55/7= 59:32 Page 12
Csborne CP/¥ 2.2 CEIDSe £:0CC3I043.AS5M

s ET TR AC K.

Set track rumbere Th2 track nuaber is saved for later
use curing a disk transfer operation.

ws ve wi we @b e

ENTRY EC = track nuubere

£eo2 SETTRK:
€6DD  ED4319EF 3 sTC BC+SEKTRK sSet track
E6E1 2AS3EF LHLD UNATRK
E6E4 7D MOV AsL
ES6ES AQ XR A C
E6ES  4F MOV Cer A
E&ET TC MOV A+ H
ESE8 A8 XRA B
EBEI B1 CRA C
EHEA C8 RZ 3If same track
H JMPp CUNALCT
H Clear uUnallocated klcck count (force pre~reads)e
E6E3 AF CUNACT: XRA A A =0
E6EC 3252EF ST3 As UNACNT sClear unallocated bliock ccunt
EBEF C9 RET
H Set the s2ctor for later us2 in the cisk transfer. No
H actual disk operations are perfomede
H
H Entry BC = sector numdere
z6F2 79 SETSEC: MOV AsC
E6F1 3220EF STC Ay TEMSEC ssector to seek
E6F4s (S RET
H S5et Disk memory address for sutsequent disk read or
H write routinese This address is saved in DMAACR until
H the disk transfer is performed.
;
H ENTRY 2L = Disk mamory acddresse.
H
b EXIT CMAADR = 3Ce.
E6F5 SETOMA:
E6F5 ED4311EF % STC BC2DMAADR

E&F3 C9 RET
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ESFA
E6FA
E&6FD
E6FE
E701
E702
£705
ET06
ET07
ET708
ET02
E7CB

3A55EF
B9
C4EZBES
79
3256EF

SORCIM 208x Assembler ver 3.58 <3:/55/7= 59:92 Pags 13
Csborne {P/¥ 2.2 CEICS.

N W we we ws 9 we

SECTRN:

E3CCCBIC43.ASH

Translate sector numoer from lcgical to physicale

ENTRY

EXIT

LDA
cMP
CNZ
MOV
573
MOV
MOV
ADD
MCy
My 1
RET

CE = 29 no translation recuirede.
C% = translation table address.
20 = sector numbar to transiatae

HL = translated sector.

UNASEC

C

CUNACT s1f sectors do not match
Asl

Ae LCGSEC

Lt+C

He B

HL ¢ DE

Lo M

He G
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Osporne CP/M 2.2 CBICS.

E7CC
E70C
ETOD
ETOD
E7CD
ETOE
ET10
ET12
ET15
E715
ET16
ET17
E71A

ET12
ET20
ET723
ET26
ET27
ET724A

47

+
+F3
+0301
+3E01
+3208EF
.
+F38
78
320400
3100CF

3A66E5
320300
3A69ES
4F

CD3CES
3A6AES

e ate e s
AR

RWC
RWC
RWC

YNS

e we we ey We we wh we we

°h 99 wE Ws We ws wi S0 W WS €6 We ®E S ws Wy Bh G4 S8 We P I W we ws e

€800T: sSEntry
MOV
DISRCH
c1
D3
cuT
LeK
STS

SIORCIM BC3x Assemblar ver 358 <:3/355/7= 5933

92 DPage 14
NCC2I0534ASM

Revisicns:

2000731 warm poot makes cdir 2 filas across
17¢lT1381 included baud rate and screen size
14C0CTR1 changzs iobyte to variable

modified auto start feature
20AUG31 change iobyte defaults

8 oot cCP /M fromnm d i s ke

The CBCAT entry point g¢ets controt from the cold start
loader and is responsible for the pasic system initial-
izatione
initializing the following page zero locations:

This includes outputting a sign-on message and

fel92: Set to the warmstart jumg veciofle
3: Set to the initial TG3YTE valuees
4: Default and logged on drivee
545972 Set to a jump to BCOS.
40-41% Points to where Date and Time ares kept

Registar C must contain tnhe sslected drives which is
zero to select the A drive. The exit address is to
the CC? routines

The W8GOT entry point gets control when a warm start
occurss a AL from the conscler a jump to BI3S (function
0)s or a jump to location zeros The WEC0T routine reads
the CCP and 3DCS from the appropriate disk sectorse
W502T must also re-initialize locations Cele2 and Ssbe7e
The K357 routines exits with the C register set to the
appropriate drive setection values The exit address

is to the CCP routines.

A= drive to boot off of.
By A isave raquastea drive

*F3h

3

Ayl
Ay RIMRAH

Ao B srestor2 requested arive
A9 COISK ;force requested drive

as iobi te sget iobyte value

As IJBYTE iSet 1/C byte to default
astrate

Cr2

sbaud sset baud rate

scrszs

initalization
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SCRCIM 308x Assembler ver 3,55 <:/5577= 59:92 Page 15

Osborne CP/M 2.2 CRIDS. E:DCCRIC53.A5M
E72D 326CEF sta Ilimit iset screen size
€730 3EQ1 1dk 2+l
E732 1814 “:z748¢ JR oee iDo CP/7M
ET34 WBOO0T: sWarm boot
E734 3100C(F LDK SPLCCP
€737 (C9FES CALL HOME sflush any buffer
E73A 110301 BCPM: LDK DE +ROMVEL+3*] iSet ROM vector address
E73D 0100CF LDK BL2CLP
E740 CDbAES CALL ROMJIMP
ET43 B7Y ORA A
E744 20F4 AET3AS JRNZ BCPH s1f error in read
E746 3EQ2 mvi a2 sindicate warm boot
E748 3CCP: SEntry A = 01y if cold boot
H A = 02y if warm boct
E743 F5 PUSH AF 3Save flags
E749 018000 LDK BC+DBUF iSet default data transfer address
E74C CDF5E6 CALL SETOMA
ET4F 2180ED LDK HL ¢ HSTBUF
E?752 220FEF STC HL s DMADR iset ROM DMA address
H Clear consocle control ESC cell
E755 AF XR A A
ET56 3260EF 57g A ESCH sclear ESC
ET59 3C inc a ia=l make directory list two files across
E75A 328203 sto asccp+04b2h schange to ccp
H Set-up 1ow core pointer cells
ET5D 3EC3 DK A9 OC3h iStore jumps in tow memory
E75F 320000 ST0 As O
E762 320500 STQO As5S
E765 2103€5 LDK HL+3105+3
E768 220100 STO HLo1
E768 210607 LDK HL+3D0S
E76E 220600 STO HLs+b
ET71 2163EF LDK HL IDAY
ET74 224000 STO HL+TIMPTR iset date-time pointer
ETTT?T 218AES LDK HL+CAUTO

sDigital Research has informed SCRCIM that CP/M 2.2
sCANNOT be booted off B:.

sManipulation of CDISK is kept here to avoid the bugs
swhich would appear with its disappearancee.

3Booting off B: is accomplished with the RAM cell DSKSWP .

E77A (1 pop bc scold/warm indicator in b
E778 3AB89EtS5 id asacmd

E7TE AO and b

ETTF 2838 *ET7BCS Jjrz done

E781 TE Id asLhi]

E782 87 CRA A

ETB3 2837 ~E7BCS JRZ DONE

E785 1107CF LDK DEsCCP+7

E788 0600 LDK BeO

E78A 4F MOV CrA

E788 EDBO $ LDIR iMove command line to buffer
E78D 110000 Idk des0

E790 1838 ~ET7CAS jr donel
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ET92
ETS2
E793

ETAA
ETAE

E7B8

E78C
E78C
ETBE
ETBF
€7C1
E7C4
ETCT
ETCT
ETCA
E7CA
ETCD
ETCE
E701
E7TD2

SORCIY 808x Assembler ver 3.35E <:3/553/7= 59392 Page
Osborne CP/M 2.2 CEIOS.

SIGNON:
1A
4F73626F72
6E6520436F
6DT70757465
7220537973
746560
0D0A3630
432043502F
4D20322E32
41000A00

done:
3E02
88
2806 ~ETCTS
2192E7
CDFDESB

doneO:
110300

donel:
2100CF
19
3A0400
4F
E9

16

E:OCCBICS53.ASM

L] *7*-40h

D3 *Osborne Computer System?

D8 CReLFeMSIZE/L1O+°C* +MSIZE mod 10 + '0°
D3 *K CP/M *3VERS/10+'0%¢ '« *yVERS mod 10 +
D3 CRIDSY+*a?"sCRyLF 0

mv i as2

cmp b

irz donel

idk hissignon

call print

1dk des3

tdk hlscecp

add hisde

id ascdisk

mov cea

Jmp thil

Endx CSB8RINSSe.asm

g
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SORCIM BOBx Assembler ver 3.56 <:/55/7= 59192 Page 17

Osborne CP/M 2.2 (CBICS. E:O0CCBIC63.A5M
ETC3 READ: 3a CP/M 128 byte sector,
H EXIT A = 0y successful read operationa
H A = 1y unsucessful read operation.
H Z bit = 1y successful read operationes
H Z bit = 0s unsuccessful read operatione
E7D3 CDF2ES CALL MV INFO sMove information for transfer
E7D6 AF XRA A iSet flay to force a read
E7DT 3252EF STO Ay UNACNT iClear sector counter
ETDA COD4BES CALL FILL 5Fill buffer with cata
ETDD E1 poP HL
E7DE D1 POP DE
ETDF 018000 LOK 3C+123 iMove 128 bytes
ET7E2 £DBO 3 LDIR
ETE4 3A22EF LD A+ ERFLAG
E7eT 87 ORA A
E7E8 (8 RZ 3If no arror
ETES AF XRA A
ETEA 3250EF ST0 AsHSTACT iClear host active
E7ED F601 OR1 001h iSet error flag
ETEF (9 RET

ETFO WRITE: ithe selected 128 byte {P/M sactor.
»
H ENTRY C = 0y write to a previously allocated blocke
H €C = 1y write to the ciractorye
H C = 2y write to the first ssctor of unallocateg
H cata blocke
H EXIT A = Oy wWwrite was successfule
H A = 1y write was unsucessfule
3 Z bit = 1y write was successful.
H Z bit = Cy write was unsucessfule
E7F0 CDF2£38 CALL MV INFOD iMove information for transfer
ETF3 79 Moy AsC iWrite type in ¢
ETF4 3223EF STQ AsWRTYPE
ETFT FEO2 cPI WRLAL
ETF9 2011 ~£802Cs JRINZ WRIT2 5If write to allocated
ETF3 3E10 LDK Ae2C48/7128
E7FD 3252&F STC Ay UNACKT
EBO0 2A19EF LD HFLeSEKTRK
EBO03 2253FEF STC HL+UNATRK FUNATRK = SEKTRK
EB06 3A56EF LD AsLOGSEC
EB09 3C INC A
E8SOA 1819 ~£825% JR WRIT3
ESOC 2152EF WRITZ2: LDK HL s UNAONT
ESOF 7E LD Ay [hild
£810 B7 cRa A
EB811 CAZAES JZ WRIT& 31f no unallocated records
E8l4 35 DEC thil sdec unalloc record count
E815 3ASB5EF LD Ay UNASEC ilncrement logical sector
€813 3C INC A
E813 FE1l4% cPlI 2*%10

E31B 2008 “EB25% JANZ WRIT3 3If not enc of track
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E81)
E820
E821
E82¢4

EB25
E8238

£82A
€820
EB2E
E82F
E832
E834
E836
E839
E83C
EB3D

E83%
€841
€843
EB46
EB49
EB4A

2AS3EF
23
2253EF
AF

3255EF
3EFF

CD4BEB
b1

£l
©18000
€DBO
3E01
3251EF
3A22€EF
37

ce

3A23€EF
FEOL
CCAAES
3A22EF
B7

co

SORCIM 803%x Assambler ver

CBICS.

WRIT3:

WRIT4:

Le

INC
STG
XRA

STC
LDK

CALL
pOP
pOP
LDX
LDIR
LDK
sTC
LD
ORA
ANZ

LD
CPI
cz
LD
ORA
RET

HL fUNATRK
HL
HL 9 UNATRK
A

As UNASEC
Ay OFFh

FILL
DE

HL
BC+128

As 1l
AsHSTHWRT
A ERFLAG
A

AvWRTYPE
WRCIR
FLUSH

A ERFLAG
A

3,56 <K:/55/7= 5%:92 Page 18
E:OCCBITH3.ASH

$HSTWRT = 1

31f any errors occurred

swrite type
sto directoery?
;Force write of directory
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FILL - fill host buffer with approgrite host sectore

ENTRY A = Oy Read raquired if not irn buffer.
Ctherwise read not requirads

@b Se 90 er we 9k ws wr we

£X1T 01 exit the stack will contain the fol fowing
valuess:
POP X 3x = nost record addresse.
POF ¥ sy = caller's buffer addresse.
E84B 3221EF FILL: STC AsROFLAS 3Save read flag
E84E 1180ED LDK DEsHSTBUF sinitial offset
£8351 218000 LBK Hig128 1128 byte racords
€854 3A18FEF LD Ay SEKSEC iGet logical sector
£857 8 EX DEsHL
E858 OF RR{
E859 3001 "E85Cs JRNC FILL3 5If low bit not set
€358 19 ADD HL 9 DE s4dd bias to offset
E85C EB FILL3: EX DE«HL
£850 29 ADZ HL o HL
EBSE  E6TF ANT 27Fh iMask sector
£860 3218FF STa AsSEKSEC
E863 2A11EF LD HL s DMAADR
EB66 E3 XTHL iSet return parameters
£867 D5 PUSH OF
E862 ES PUSH HL 3Set return zddress
EB69 2150EF LDK HL9HSTACT shost active filag
€86C 7% Lo AsLh1]
£86D 3601 STC 110011 salways becomes 1
EB6F B7 ORA A
870 2814 ~EB86S JRZ FILLS 3If host buffer inactive
E872 211CEF LDK HL+4STSEC
E875 1113EF LOK DESSEXKSEC
£872 0604 LOK B+ SEKDSK-SEKSEC+1
EB7A 1A FILL4: LD As[del
EB73 8% cMpP thil
EBTC 2005 *E833% JRNZ FILLS sI1f mis-match
E87E 23 INC HL
EBTF 13 INC DE
E880 10F8 “EBTAS DJINZ FILL% sIf all bytes not checkad
E882 (9 RET
£883 CCDAAES FILLS: CALL FLUSH sFlush host buffer
E885 3A1BEF FILL6: LD Ay SEKDSK tMove disk and type
£889 321FEF STO Ay HSTDSK
E88C 3217EF sT% A9 ACTDSK
EBBF 2A19EF L2 FL ¢ SEKTRK
€892 221DEF STG HL ¢ HSTTRK
EB95  2215EF€ STO0 HL 9 ACTTRK
E893 3A18EF LD A4 SEKSEC
E89B 321CEF STO AsHSTSEC
EB9E 3214EF STC A ACTSEC
EBA1 3A21EF LD Ay RDFLAG
E8A4 BY CRA A
E8A5 (O RNZ sIf ro reaa reguired
EBA6 3EQOQ LDK As O jRead

EBA8 181C *EBCLoS JR FINAL
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EBAA
EBAA
EBAD
EBAE
ESAF
ESBO
ESB2
£3885
E8BS3
E8e8
E£88E
ESCl
E8C4

EBCS

E8CS
EBCT
ESC9
E8CC
ESCD
EBDD
€8D3
ESOH
E8D6
E8D9
EBDC
ESDD
ESDF
EBE2
EBES

£326
E8ES
EBEA
ESEC
EBEE
ESF1

Z151EF
7¢

B7

cs
3600
3ALFEF
3217EF
2A1DEF
221SEF
3A1CEF
32 14EF
3£03

5F
1600
212701
19
22C9ES
2114EF
34
3EQS
3205EF
2A09ES
EB
0601
CDbACS
3222€F
[%:]

3405EF

32

20EA ~EBCH3
F601

3Z22EF

[

SORLIM 8083x Assembler ver
CBICS.

FLUSH:

.

FINAL:

. we we ws @

FNL1:

we

3458 <K3/553/7= 53:32 Page 20

c:DCCBICH3.ASH

FLUSH - Write out active nhost buffer onto diske

LEK
LD
CRA
RZ
STO
Lo
STO
Lo
STO
LD
STC
LOK
JMp

ENTRY

Calts:

MoV
LOK
L2K
ADD
sTC
LDK
INC
LOK
STO
Lo

RET

endx

HL o HSTHWRT
Asfhl]
A

0.IN1]

A HSTDSK

As ACTDSK

HL + HSTTRK
HL 9 ACTTRK
A9HSTSEC

Ay ACTSEC

As3

FINAL

iPreform final

A

sector onlye

E+A

Cs0

HL +RCMVEC+3%13
HL #DE
HL+SAVADOR
FLeACTSEC
fthil

Ay MRTRY
A+ RTRY

HL s SAVADR
DEHL

Bs1
ROMJIMP

A ERFLAG

As RTRY

A

FNL1
C1lh
AeERFLAG

n583210S6eas5m

31f host buffer already on disk

sMove cisk and type

sWrite flag

transfer processinge

= 0 es read diske
= 3 o8 Write diska
2o0om resident routine to reac/write CNE

supdate sector+l
3;Set retry count
iClear retry ccunt

sindicate one sector xfer
sprocess read of write
sset possittle error flag
3If no errors

iGet retry counter

sIf not permanent error

;Set errcr flag
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EBF2
E8F2
EBF3
E8F5
E8F9
ESFC

ESFD
EBFE
EBFF
E900
ES0L
E902
€903
E906
£907

E309

-

AF
3222EF
3A20EF
3218€F
(]

. v wr

. we s Wi e

78 PRINT:
B7

23

cs

ES

4F

CDOCES

E1l

18F4 AESFDS$

= 0002 SAVADR:

Page 21

£3:0CCBI073,A5M

MVINFI Move information necessary for transfers

XR4A A

STC AyERFLAG
L2 Ay TEMSEC
STO Ay SEKSEC
RET

Print message terminated by zero byte.

iClear arrcr flag

ENTRY HL -> message buffers tarminated by zeroe

EXIT L => z2ro byte + l.
Ol

H
A =
Z bit s=te

Destroys only HLs Flagss and A ragisterse

LD AsIhi] sGet a character

CRA A

INC HL

RZ 31f zero the ferminate
PUSH HL

MOV CsA

CALL CONOUT sCutput tc the consote
PIP HL

JR PRINT

oS 2 30isk transfer routine vector
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211
;
H Revisionss
H YNS 20AUGS1 Initial release
H YNS 29AuUG31 Expanded transe. table to inclu
H YNS 01SEPS81 Added parallel port support
H YNS 055EP31 Invart data to/from parallel p
H YNS 05S2P81 Return character in C as well
H all input routines.
H YNS C8SEPB] Fixed "some" ieee bugs
H YNS 20SEPB] Recode ieee drivers to send un
H unlisten commands after each ¢
3 YNS 295€PB1 Add auto horize. scroll
H RWC 140C7T31 Reassignment in dispatch table
H Radefinition of iobyte assignm
H Printer grotocols added to ser
H Function key decoding added
H RWC 20CCT81 Horizontal scroll toggle aaded
3 RWC 240CT31 Horizontal scrofl modified
’

the following routines will

return console stz2tus

€Y we mr Wi e ws Wi we

use the 10BYTE to transfer
control to the appropriate device driver

;3 status tabte
3 call appropriate rtn

5 table of input rtns

: table of output rtns

snumkber of shifts required to
sCONSOLE field

de ctl/numerics

ort
as A from

talk and
har xfre

ents
ial list device

atign

stable of list routines

€903 NSTA: proc
€908 2179E9 1dk hlepirecstat
E£9NDE 1808 ~E91E% jr godisoch
s read input character from device
ES10 CNIN: pr oc
E910 2181E9 1dk hlsptrecing
E913 1803 “EQ1ES Jar godispch
; .............
3 put output character to device
3 ¢ contains output character
E915 CNQUT: proc
E915 2189ES tdk hleptrecout H
E918 godispchs
E918 0601 mvi byl
E91A C33DEY9 Jimp dispch
3 list device character output
ESLD LST: proc
E91D 0604 mv i b4
E91F 2199&9 1dk hleptrelist
E922 (C33DES Jjmp dispch
3 output to punch
H
E925 PNCH: proc
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3458 <K2/55/7= 59:92 Page 23
E:2CCBIC83.A5M

3 punch routines

s reader routines

E925 0606 mvi br &
E927 2189&9 {dk hleptrepnch
ES2A C223DEQ Jmp dispceh
; ----------------
3 reader inout
;
E92D RDR: proc
E92D 0608 mvi b8
E92F 2181€£9 ldk hlspirergr
E932 [33DE9 Jdmp dispch
H List S tatu se

EXIT A = 0 (zerod,

Return the ready status for the list device.

list device is nct ready to

E935
£935

E937
ES3A

0604

2191E9
C33DE9

I %o we @0 ©b we 90 @o o e Wi wi ws e u

STST:

acceapt another charactere.

A = FFh {255)s list gevice is ready to accept

a charactar.
The list status is returned depending upon the iobyte fielas
LIST field (bits 647)

=0: status of crte. talways ready)

=1z status of serial printer
=22 status of parallel printer
=3z status of ieee port {always ready)
proc
mvi be4 snumber of teft shifts thru carry
sto align LIST field of IOBYTE
1dk hlsptrelst slist status routines

Jmp dispch
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E93D

£93D
£940
£943
E944
E947
E943

E948
ES4E
E94E
ES4F
E951
E953
€954
E9S56
£957
EJ958
E953
E9SA

E958
£95¢
E95F

E967
£962
E964

E965
E979

E979
E979
E978
E9TD
E9TF
E981
g981
E981
E983
E£385
E987
E983
E989
£982
E98B
£93D
E98F

229DE5
210000
39
3179€E9
ES
2ASDES

3A0300

17

10FD “EJ4ES
E606

S5F

1600

19

5E

22

66

68

1160E9
DS
ES

FDEL $
FDF9 %
co

0014
0co0

non

AlES
6BEA
D4EB
F8EA

32859
T4EA
FOEB
2FEB

F5ES
8TEA
04EC
33EB

SORCIM 803x Assembler ver
CP/M 2.2 CBIOS.

spcni: proc

e we 9r e wr e O

sto
1dk
add
1dk
push
id

Ida
dspchl:
ral
djnz
ani
mov
1dk
dac
mov
inx
mov
mov

1dk
push
pchl

dspret: pop
mov
ret

ds
disstk: ds

trecstat:
dw
dw
dw
dw
ptrerdrs
ptrecinp:
dw
dw
aw
dw
ptrepnch:
ptrecout:
aw
dw
dw
aw

hlsstohl
hls0
hlssp
sprdisstk
hi
hisstohl

iobyte

dspchl
5

eya
ds0

dae
ey

hi

hsm
lse

dersdspret
de

iy
Speiy

10%

addresses of routinzs

const
sistat
pistat
feinstat

kayinp
spinp
parinp
ieinp

cr tout
spout
parout
iecut

3458 <K:/5577= 53

192 Page 24
:0CCRICB3.ASY

on entry here reg 3 contains the left shift count
required to align the
and reg HL contains address of select table

iobyte field to bit 1 positions

A special stack is us2c to avoid overflows (eg when
called by ¥ordStar)

iSave hi
3019 stack to hi

;Save old stack
sRestore hi

sget select field*2

..

de = ijopyte field ¥ 2

3 get the routine address
3 into hl for xchange with pc

scush return address
3jump to routine

iRestore old stack

keyboard status

serial port input status

parallel input status

status of input device on IEEE pert

TR

get input from keyboard
serial port input
parallel input

ieee port input

vs wi we W

output character tc crt
serial port output
carallel output

jeee port cutput

v os @ we
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E991
E991
£993
E995
£997
E999
€997
£998
£99D
E99F

F3E9
62EA

C1lEB

F3E9

FSEQ
IBEA
04EC
33ES

SCRCIM 80B8x Assembier

C31CS.

pireist:

dw
aw
aw
dw

ptrelist:

.

aw
aw
dw
[+1]

crstat
sostat
postat
ieostat

crtout
prtout
parout
ieout

ws e ww

<3/55/7= 59:32 Page 235
230CCBINS2. ASH

serial output status
paraliel output status
ieee output status
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EGAl

E9AL
E9A4
ESAS

ESAT
ESAA
£9AC
ESAD
ESAD
ESAF

= QCCO

3AC2E9
57
2C06 ~ESADS

3ASEEF
EEQO
ce

F6FF
(o

we 43 ws ws ws ws wr we @0 we

nokay

CONST:

..

const5:

CCN3I2L STATUS

This routine samples the Console status and returns the

192 Page
£20CC

s

following values in the A registers

EXIT A = 0 (zero)s means no character

currently resady to read.

A = FFh (255)s means character

currently ready to reads
equ a0h

groc

check if any translated keys arz
14 ascount

ora a

Jrnz consts

if no xlated keys pendinge chack

LD As LKEY sGet Key
xri nokey

RZ s1f cata
CRI OFFh

RET

pending

keyhit flag
hit flag

not avezilable

26

IC32.A5M

jindicates key not present
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E930

E9B2

E3B2
ESB5
E9B8
€983
ESBA
E9BC
E9CO
E9C2
E9C3
E9C4

E9CS
ESCS
E9C7T

E9CA
ESCC
E9CD
EQCF
ESDO
E9D2
€903
EJD5
E9DS
EID3
E9DE
E9EL
E9E4
ESET
ESEB
E9ED
E9EE
E9F1

0080
0002

CDOFEA
21C2E9

7E

B7

2809 “E9(5Ss
DDZ2ABOES ¢
DDTE

0C

34

cs

1EQS
CD6BES

FE8O

D08

FEBE

Do

€827 $
5F

1500
DD216BES 3
2019 %
DDBEODD $
DD&6601 $
DDS5SEO2 $
DD5603 $
EDS3BOE9 %
eD52 $
70

32C2E9

18BF ~ES9B2S$

kg
3

e we 04 ws ws we we

basviO
x1tkey

H
KEYINP:

counts

Kinl0:

.. we

Routine name: KEYINP - gets keystroke from rom kbd drivere

3.5 <K3/53/7= 59:92 Page 27

£3:0CCBIO83,ASM

Transtates
the codes 8Ch to 8fh as per table.

Cutputs: A = translatecd code in ASCII
All registers are destroyed

equ 80h slowest value c¢f translatable keys
ds Z
proc

if thare are no xlated keys waiting then
cail the keyboard driver in rom

call ahscrl

1dk hiscount

14 as{hl] sget number of xlated keys

ora a

irz kinlC 35if keys pending then

id ixsxltkey sget base address in IX reg
db CDDh,eTEN ssimulate LD A, {IX+COUNT)

db 3} 3to geat next key from table
inc [hil sincrement count

ret

13k ey lowlconin}

call romcdl

Wnen console has returned this code will check

for function key and preform some translation

coi §0h ifunction keys have value
rc 38Ch-8ah

cpi 8En ido a shift to make pointer
rnc sinto table and return if not function key
sla a H

mov esra H

1dk de O H

Idk ixexitbl H

add ixsde H

1d 1+ Lix+C]

1d he Lix+1]

1d esLix+2)

1d de [ix+31

sto desx ltkey

sbe nlede

mov as |

ste ascount

- ws

ir kayinp



uopesodion seindwoD euioqgsO 2861 @ WBlAdOD

ESF3
ESF3
E9F3
E9FS

E9F6
E9F6
ESF3I

E9FB
E9FD
ESFE
EAQD
EAD2
EAOS5
EAOS

EAQ9
EAOA

EAQA
EAQA
EAOC

EAOQF
EAQF
EA12
EA13

EAl4
EA17

EA1S

F&FF
co

0008
0001

3AL0EF
ES09

200D ~EAOAS
79

FEl4 .
2008 ~EAQAS
3A68ES

2F

3268E5

9

1ECC
C368Es6

3A68E5
BY
c8

2A5AEF
29

3E64

SCRCIM 808x Assembler ver 3.5F <:3/55/7= 59:92 Page 23
Osborne CP/M 2.2 [8BICS.

3+

r

TR TR T

isostat:
CRSTAT:

=%
r

3
H
EF€ESC:
EFeGR:

k4
CRTOUT:

..

.

crtlo:

ws % ws e wh we we

outch:

ahscriz

outine:

pr oc
ori
ret

outine nam

inputs: C:

proc
lda
and
push
Jjrnz
mov
cpi
irnz
1d
cma
sto
pop
ret

call
pop
rnz
mvi
cmp
cz
ret

sbrt:

tdk
Jmp

sbrt:
proc
id

or

rz

1d
add

£:0CCBIGS34A5HK

CRSTAT

returns status of crt.

crt is always ready

IZ0STAT returns status of ieee
ieee always appears to be ready

CFFh

e: CRTOUT
output character

8 sescape flag bit definitions
1

esch
efepsceefegr
af

crtl?

ascC

14h

crtlo
asansenb

asahsenb
af

outch
af

ascr
c
ahscrl

outch - calls rom cout routine
ey lowlconout) soutput to crt
romcdl
ahscrl -~ does auto horizontal scroll if reguired.
asahsend
a
hlscurs sget cursor
hishli

check for cursor in hom2 window

fdk

as 130
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EAlA
EALB
EALD
EA2D
£EA22
€423
EA24

EA26

EA26
EA23
EA28
EA2D
EAZE

EA31
EA33
EA34
EA3S5
EA36
EA33
EA39

EA38
EA33
EA3C
EA3E
EA3E
EA3F
EA41
EA4S
EA4S
EAG4S
EA4A
EA4C
EA4D
EA4S
EA4F
£AS0
EA52
EA52
EAS53
EA54
EA5SS
£458
EA53
EASA
EAS3
EASD

EASZ

EASF
EASD
EAGL

8D

3809 “~EA26%
3A61EF

D6EA

cs

AF

1818 *EA3ES

3461EF
CoEA
(0-T-13
BD
DA3BEA

D65A

80

D8

70

D60A

ce

1803 "EA3E$

10
D664

1F
€620
2161€A
77
3A62EF
E&1F
€620
28

77

23

23
0604

cs

ES

4E

C20AEA

€l

C1

23

1CF5 ~EAS52%
c9

12
53
00¢
o0

scris:

e5CsQq

cmp
irc
1d
Sub
rz
Xra
ir

check right-hand margin

14
sub
add
cmp
jc

check
sub
cmp
rc
mov
sub
rz

r

mov
sub

rar
add
Ix

sto
id

anag
add
dec
sto
cec
dec
ik

push
push

call
pop
pop
inc
djnz
ret

db
dp
ao
ds

1

rhe
aspiaad
vilo

a
scrl

asciaad
vflo
291003

!

230

feft hand margin

30
I

as |
10

scri

as !

00

a'l 1 ]
hlsescsg+3
as[h!1]
aspiabd
1fh

a'l 1]
[l ]
as{hl]
hi

hi

be &

bc

ki
ce[h12
cutch
hi

be

hi

250

3.5C <:/55/7= 593
cs

2 Page 2§
OCCBIC83,ASH

sscreen at home
thome screen

sa=hor izontal screen position

swindow size%2 (49)

imcve screen when cursor about to go off

sithe right hand margin

scheck left margin
scursor in window return

sreturn if cusor at column 2

32SCsq+2 = verte coords

ipcint to start of esc seg

sset screen coord escape sequence

y coord

HEo2
%% x coord
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$ %%
s routine: SOSTAT
H gets status of output device attachad to <erial port
EA62 SOSTAT: proc
EA62 C2D9EA catl acistat iget 6830 status
EAES E602 ani Sielrdy
EA6T (5 rz sreturn with not ready status
EA63 F6FF ori true
EABA CS ret
HEES
3 routines SISTAT
H gets status of input device attached to serial port
EASB SISTAT: proc
EA683 CDDSEA call acistat
EABE E6CL ani Sierrdy
EATO (3 rz sreturn with not ready status
EAT1 FoFF ari trus
EA73 L9 ret
3 routine: SPINP
5 Inputs a character from the serial port
H Resets serflg to show Receive Data Register has
H been read (2DRF pit = Cle
H 4 ROM call isn*t used to input since the RCM
H doesn't fudge status to g2t around the hardware timing
H problem
EAT4 SPINP: groc
EA74 CD6BEA cal! sistat
EATT 28FB ~EAT4$ Jrz SPINP 3if not ready
EAT79 CD1lEEC caill sw2rom
EATC AF xra a
EATD 32DBEA sto asserfig ireset RDRF bit
EA8SD 34AD12A id ashs.srec sget data
EA83 4F mov cea
EAB84 C32CEC imp swZram
HE2
3 routine: SPOUT
H Cutputs character in reg ¢ to the serial port (list device)
; Since the ROM doesn't fudge status to get arocund the
H hardware timing problems output is done directly
A\
EA87 SPOUT: proc
EABT C5 push be ssave character
EA38 CD62EA :l: call sostat
EA83 28FB ~E£A83Ss Jjrz :1 $if not ready
EA8D (1 pop bc
EABE CD1EEC call SW2rom
EA91 79 mov asC
EA92 320124 sto ashasxmrt 3sena chr
EASS (C32CEC Jmp SW2ram

R

routine does serial i/0 and does printer protocols

. we s
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= 0011 xons: = 11h
= 0013 xoffz = 13h
= 0003 etx: = 3
= D006 ack: = 6
»
EA9S prtout:
EA98 C(DS87EA call spout
EA9B 3A4T7ES id asprnter
EASE 87 ora a
EA9F (8 rz
EAAD E602 ani 2
EAA2 2013 ~EABTS irnz xonxof
EAA&  3EOD mvi as Cah
EAAS  BS cmp C
EAAT CO rmnz
EAAB 0ED3 1dk cretx
EAAA (CDS8TEA call spout
EAAD prtlo:
EAAD CD74EA calt spinp
EABO ESTF ani 7fh imask out parity bit
EAB2 FEQD6 cpi ack
EAB4 20F7 “EAADS Jjrnz prtlo
EABS (9 ret
EAB7 xonxof:
EABY CD6BEA call sistat
EABA B7 cra a
EABB (8 rz
EABC CD3T4EA call spinp
EABF ESTF ani 7fh smask out parity bit
EAC1 FE1l3 cpi xoff
EAC3 (D rnz
EAC4 prt20:
EAC4 CD74EA call spinp
EACT E67F ani 7fh smask out parity bit
EAC9 FE1ll cpi xon
EACB 20F7 *EAC4S Jjrnz prt20
EACD c9 ret
HES
$ routines ACICTL
H outputs character in c to the ACIA CTL porte
i
EALE ACICTL: proc
EACE CD1EEC call sw2rom
EAD1 79 mov asc
EADZ 320024 sta hesctri
EADS (32CEC Jimp sw2ram
routine: acistat

returns usart status in A
The ringin signal is read from the pia at address 2c00
and merged in at the overrun error bit of the acia status

A hardware timing problem results in the RDRF {Receive Data
Register Full) sometines being reset oefore the Receive Data
Register has been reade To get around thiss a flag (serflg) kesps

s W wl we we we v we we



uojesodio9 Jeindwo) euioqsQ 2861 e wyBuAdon

SORCIM 308x Assembler ver 3e3E <:/55/7= 59:92 Page 32
Osborne CP/M 2.2 CBICS. £:0CCBICB34ASM

track of the correct status. Every time the status register

is reads serflg is updated. If the RDRF bit is ever set in the
status registeres that bit remains high in serflg until the
Receive Data Register is reade The RDRF bit from serflg is
CRed in with the status register to give the correct statuse.

o es @b wi we

= 2C01 riport equ heviotl
= 0040 ribit equ 040h
= 0020 ormask equ 020h
= 0001 RDRFm equ 001h smasks out all bits except RERF
EADS OO serftg db [s]¢] sfiag to keep track of RDRF bit
$(to correct for hardware timing problem)
EADS acistat: proc
EAD9 CDI1EEC call sw2rom
EADC 3A012C Ida riport sread in ringin signal
EADF OF rrc sshift ring in to cverrun err
iposition
EAED EB620 ani or mask sget ring in
EAE2 4F mov cya
EAE3 3A002A 1da hessts
EAESL E6DF ani cf fh-ormask iremove overrun error bit
EAEB Bl ora c smerge ring in bit
EAE9 4F mov ce+a
EAEA 3ADBEA lda serflg
EAED E»501 ani RORFm sget RDRF bit
EAEF Bl ora c
EAFD 32DBEA sta serfia 3save naw status

EAF3 (32CeC Jmp SW2fam
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EAFS

EAFT

EAFB
EAF8
EAF3
EAFC
EAFF
EBO1
EBO2

EBO2
EBOS
EBO7
EBOS

0040
005F
0020
003F

wown owon

00

00

3AFTEA
B7
CAO2EB
F6FF
c9

3AF6EA
€640
4F
1£48
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IEEE drivers:

The routines IEINSTAT, IEINP and 1E0UT are used to

transfer characters to and from an IEEE device attached to the
OSBORNE 1EEE ports. The address of the device is specified in

the cel! IE€ADRS, No facility is provided at present to allow a
transient programme to specify the device address. Thus the device
attached nust be addressabie as 0 (zerc).

The function TEINSTAT returns the status of the input devicee
Unfortunately there is no standard way Dy which an IEEE device
indicates that it has a character. In order to determine thiss one
has to read the character device. As a CP/M transient can call
IEINSTAT many times before calling IEINP to read a chares and IEINSTAT
has to read the char to determine the statuse the character read has to
be buffered till cali to IEIN? is mades IEINSTAT reads the device
only when the buffer is emptye. As zeros are used to indicate

that the dfr is emptysy a nuil character can not be read from the

IEEE devices

IEEE control codes

ieetalk equ 40h imake talker
iecutik equ sfh imake untalk
ieelstn equ 20h smake listener
ieeulstn equ 3fh smake unlisten
ie€eadrs db o] sdevice address {can be moved to
sBMRAM) .
ieechar db 0 3ie inp char buffer
£33
routine: IEINSTAT

ws we we we W us e we

s we we s wr ws w

gets status of the input device attached to iese port

if a char is present in ie«char then
return with true status

IEINSTAT: prac

ieilo:

else
make device talker
read the device
if char read then
store in bfr
endif
make untalk
return with status of puffer
endif
Ida ieechar
ora a
iz ieilo sif char present then
ori Of fh sreturn with true status
ret
sendif
imake taiker
ida ieeadrs
adi iettalk sget primary address
mov cra

1dk eslowl ieb5c)
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EBOA
EBOD
EBOE

EB10
EB10
E812
EB15
EB17
EB1S
EBlA
EB1A

EB1D
EB1D
EB1F
EB21
EB24
EB25

€827
EB2A
EB2B
£B2C
£82€

EB2F
EB2F
EB32
EB3%
E837
EB38
EB34

EB38
EB38

EB3C
EB3C
EB3F
EB41
EB42
EB44
EB4T
€848

CD68ES
BY
20F2 “~EBO2S

1E51

CD68ES

CB7D $
2801 “EBlAS
AF

32FTEA

QESF

1E48
CD68BE6

B7

20F5 ~EBI1CS

3AFTEA
87

ca
F6FF
(o]

COF8EA

28FB ~EB2FS$
21F7EA

7€

3600

c9

[}

3AFGEA

€620

4F

1E48

CD68ES

87

20F2 ~EB3CS
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call romcdl soutput interface message
ora a
irnz ieil0 stry again if error

s%x%secondary address output may be added her e¥%%

iei20: iread a chars
Idk eslowlieb7c)
call romcdl
bit Te
irz iei30 3if error then
xra a sinicate no char recvd
ieil0:
sta ieechar sstor the char
*
H
iei40: smake untalk
mvi criecutlk
1dk er» lowl ieb5c)
call romcdl
ora a
jrnz iei40
H return with status of the char
lda ie«char
ora a
rz
ori of fn
ret
HEE
3 routine: IEINP
H Reads a character from 1EEE port
1IEINP: proc
call ieinstat
irz ieinp swait till char avail
1dk hisieechar
id ar»[hl]
sto CsLhil sclear the buffer
ret
LS
s routines 1EQUT
H Cutputs the character in reg C to IEEE port
H Uses R0M resident primitivesa
*
1EQUT: proc
push be $save the char
smake listener
ieo052
tda i2eadrs
adi icelstn sget primary address
mov cea
idk eslowliebSc)
call romcdl soutput interface message
ora a

Jjrnz ieo0d5 stry again if error
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EB4A
EB4A
€84C
EB4D
EB4D
EB4E
EB50
EB53
EB54
€355

EB57
EB5Y
EB59
EBSB
EB5E
EBSF

EB6]

0600

c1

Ccs

1E4E

CD6BES

c1

B7

20F€& "~E34D$

DE3F

1E48

CC68ES®

B7

20F6 ~EBSTs

c9

SORCIM 308x Assembler ver
Csborne CP/M 2.2 CBIOS.

ep20:

iep22:

. .

ieo40:

***secondary addrass

mv i

pop
push
1dk
call
pop
ora
Jjrnz

mv i
1dk
call
ora
jrnz

ret

beC

jo}

b

eslowl iebsc)
romcdl

b

a
iz022

Cyieeulstn
eslowlietSc)
romecdl

a

ieo40

3e5E

output may

<3/55/7= 59:92

Page 35
E:0CCBI083,AS5¥

be added here¥¥:
;
H

dc not send eoci

isave char again in case of retry

itry again if error

smake unlisten
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3
3
L]

The Parallel port is actually the IEEE port driven with the centronix
protocols The bit assignements of the PIA and PI3 are as foilows:
P1AO-7 = data bus

PIBO = 0O» data dSus is outpute 1y data bus is input
P13l = set to 1.

PIB2 = set to C.

PIB3 = 0 outputs 1 Input

PIB4 = not used

PIB5 = output strobe. Active = 1.

PIB6 = 0y printer busye ls» printer is readye

PIBT = not used.

CA2 = going low incdicates to device that we are busye
CAl = low to high transition gates input data to port ae

The port is bigir2ctional but only one direction

can b2 active at any timee The direction of port is determined
by which routines are callede If postat or parout are

calleds it is made an ocutput port and an input pecrt if

pistat or parinp are called.

W WA WO e e WL SE W WS I WP WE WE 96 WD Wi B4 Nd P wE ¥

5 port rejisters
= 29C2 pae.dta equ heicee+d
= 2900 paedir equ pae.dta
= 2901 casctl equ heicee+l
= 2902 pbedta equ heicee+2
= 2902 pbedir equ pbedta
= 2903 pbect! equ heicee+2
H port ct! register constants.
= 002A pascdr equ 00101010& ito address port a direction
= 002E paecdt equ 00131110b sto adcress port a data and set
sport a in input program handshake mode.
= 0000 pbecdr egu 0000CD00b sto address port b direction
= D004 pbecdt egu 000001800k sto address port b data
H direction register constants
= QOFF paedro equ Of fh iport a output mode
= 2000 pa«dri equ €0h iport a input mode
= OOBF pbedr egu Obfh sport b direction
= 0C02 pbedto equ 00CN0210b sport b data for output
= 0008 phedti equ 00001211b ipart b data for inout
= 0040 ppeordy equ €1000000L soutput rdy tit in pib
= 0080 pReirdy 2au 100000C00b sinput rdy bit in pia ctl reg
= 0020 strb equ 001089C0D istrcbe bit in port b
H port modes
= 0000 ppeundef equ 0
= 0001 pps.out, egu 1
= 0002 ppein equ 2
£B62 00 ppemcde db ppeundef
2]
3 sbrt: CV20P. initializes the port to a parallel output
H porte
£353 cv2op: proc

EB63 3AB2E3 {rda ppemode
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ER66
EB68

£B69
£B68
EBEE
EB70

EB73
EB75

EB78
EB7A
EB7D
EBTF

EB82
EB84
ES87
€889

13:1:14
EBSBE
EB91

EB92
EB92
EBS5
EB97

EB98
EB9A
EB9D
EBOF

EBA2
EBA4

EBAT
EBA9
EBAC
EBAE

EBB1
EBB3
EBBS
EBB3

EBBS
EBBD
£8CO

FEO1
cs8

3E2A
320129

3EFF
320029

3E2€
320129

3E00
320329
3EBF
320229

3504
320329
3E02
320229

3£01
3262€E8
c9

3A62ES
FEO2
cs

3E2A
320129
3E0C
320029

3E2E
320129

3E00
320329
3EBF
320229

3E04
320329
3E08
320229

3E02
3262E8B
co

.

we
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coi ppeout
rz sreturn when in outout mode
s2t poft a to output on aii iines
1k aspal.cdr
sta paesctl sselect direction reg
ik aspaedro
sta paedir soutput constant to dir. reg to put
a port in output mode
ik aspae.cdt
sta pa.ctl iselect port a data reg.
1k arpbecdr
sta pbect! sselect port b direction
ik aspbedr
sta pbedir tall tines are output except the output
sbusy signal on bit 6
1k 2spbecdt
sta poaectl iselect data register
ik aspbedto
sta pba.dta sinitialize port b data
1k asppeout
sta ppemode
ret
brt: CV2IP. initializes the port to a paraliet! input
porte
ip: proc
ida ppemode
cpi ppein
rz ireturn when in input mode
set port a to input on all lines
1k asrpaecdr
sta paecti 3select direction reg
1k aepaedri
sta paedir soutput constant to dire. reg tc put
a port in input mode
1k aspae.cdt
sta pas.ctl sselect port a data reg.
1k aspbecdr
sta pbectl iselect port b direction
Ik aspbedr
sta pbedir 5all lines are output except the output
sbusy signal on bit 6
Ik aspbecdt
sta poectl iselect data register
1k aspbedti
sta pbedta sinitialize port b data
Ik asppein
sta ppemode
ret
outine: POSTAT

gets status of the paraltel {(centronix) printer
attached to the ieee port
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EBC1
€3C1
EBCS
EBC7
EBCA
EBCC
EBCE
EBDO
EBDO

EBD3

EBD4
EBD4
EBO7
EBDA
ESDD
EBDF

EBEL
EBE4

EBE7
EBE9
EBE3
EBE3
EBED
EBED

EBFO
EBFD
EBF3
EBF5
EBF8
EBF9
EBFC
EBFF
€CO0
ECOlL

ECO4
ECO4
ECD7

CDLEEC
CD63EB
340229

E640

2802 ~EBDOS
F6FF

C32CeC

Q0

CD1EEC
CD92EB
3AD3EB

E680

200A ~EBEBSs

3A0129
32D3&E8

E680
2802 “EBEDs

F6FF

C32CeC

CDD4EB
28FB AEBFOS
CD1EEC

AF

32D3€8
340029

2F

4F

€32CEC

CDC1EB
28FB “ECO0453
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POSTAT:

posl0:

x%
r

acti

VD e oer v v

ISTAT:

3 %3
H
H
H
4

ARDUT:

proc
call
call
fda
ani
Jjrz
ori

Jmp

outine:

do

proc
call
call
lda
ani
Jjrnz

Ida
sta

ani
Jrz

ori

Jmp

proc
call
jrz
cail
xra
sta
lda
cma
mov
dmp

routine:

proc
call
Jrz

E:0CCBIO83.ASHM

SW27om

cv2op sconvert to output
pbedta sget port b data
ppeordy

posl0

true

Sw2ram

PISTAT
gets status of the input device attached to the
parallel pert

)]

swWw2rom

cv2ip

piactl

ppeirdy

pis20 5if saved status indicates there is a char
sin the PIA

pascti

piactl sthis is saved as reading the
spia clears the status

ppeirdy

pis30

true

SW2ram

PARINP
inputs a character from paraillel porte

pistat
parinp swait till char in pia
sw2rom
a
piactl sclear saved status
pae.dta
sinvert cata
Csa salsc in c
SWZ2ram

PARDOUT
outputs the character in ¢ to the IEEE port treating the
port as a parallel port.

postat
parout



uojjesodio) Jendwo) eul0qsQ 2861 e WBuAdoD

Csborne (CP/™

ECO3
ECOC
£C0D
ECO0z
EC11
EC1s
EC16
£C12
zC13

CD1EEC
79

2fF
320029
3£22
320229
3202
320229
C32CEC

2.2

SJRLTHA
CEIGS.

5C3x Assamblar var 3.5¢

caltt
mov
cTa
sta
Ik
sta
Ik
sta

Jmp

SWZrom
asC

pa.dta
2+pDedto+strp
pbedta
aspbedto
phaeritia

Sw2ram

<:/55/77= 53

sinvert data

33et stirobe

sclear strobe
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EC1E
EC1iT
ECL1E
EC1F
EC20
EC20
EC20
EC21
EC23
EC25
£CZ8
EC28
EC29
EC2A
EC2A
£C28

£cac
EC2C
EC2C
EC2D
EC2E
Egag
EC2E
EC2F
EC31
EC33
EC3e
EC36
EC37
EC338
£C38
EC33

EC3A
ECTO

HE o
5 sbrt:
H
SW2ROM: proc
di
+F3 DB
£S5 push
enaronm
+ D1l
+F3 03
+0300 ouT
+3E00 LOK
+3203EF STG
+ El
+F5 o2
Fl pop
ei
+FB ca
c9 ret
3 sbrt:
i
SW2RAMz proc
di
+F3 23
£S push
disrom
+ i
+F3 ca
+0301 ouT
+2£01 [ 1] 4
+3208EF STC
+ gl
+F3 D8
Fl pop
ei
+78 D3
€9 ret
= EC3A XX X3 =
= 0000 if
9 error
engi f
= ZC7C ORG
Q0CF D

SOCCRAMZ2.ASH

3.5%

SWZRCM
switchaes to rom

saves all registers

CF3h
af

0F 3h

c

As L

As ROMR AM

CF&h
af

SW 2R AM .
switches to ram

preserves all ragisters

CF3h
af

OF 3h

1

A»l

Ay ROMRAM

2F Bh
af

CF3h

XX X> MR AMEX
CCDE TCO LARGE e

EICS+T70H
cce

<i1/55/7= 39

Paje 40

52
JCCRBIC33.A5¥

sThis is location £€070h in 60K syster

3This location needed by RCH¥ for
irelocating boot lcader
stast sector read bombs outf part
jof BMRAM in 60K systerm



uopelodion Jeyndwo) euloqsO 2861 o WbHAdOD

Page 41

92
JCCRAMZ o ASH

SORCIM 2898x Assanmblar ver 2458 <:/55/7= 59
Debig Mcnitor RAM Storage. z

H Used toc assemdly RCM residant ang CRi0S
EC72 = D70 CREG MAIAVMEXT
EDTD = 0092 ccpadr: 23 2 iThis focation is assigned in 2ICS
iand fitled in by lozder in ROM
£072 = 000s KEYLST: oS KLeL ENZKLS«L TN
ED73 = EDEDJ CR5 M3 A
H Lost disk xfer buffer andess
H Format frack template holding baffer
EDBD H3ITBUF:
EDEC = (0180 3 236+128
H Cirecteory RBuffer
= £Z80 CIRBLF: = HST3UF+255
EF00 = 00C6 TIM s &
= EFQL RNDV = TEM+1 irand>m rumrber s=eeg
= £FOQ2 ERCNT = KNDY+1 sOW ZRINT
= EFG4 RTRC = ERCNT+2 ijretry count
= EFGCS RTRY = PTRC+1
EF06 = 0001 MPCHR PN 1 sorompt charactar
EFD? = QCO01 ECHOP cs3 1 $=Cy list ehco off
£Fj3 = 0001 RZMRAM DS 1 30= PAM, 1= RO¥
EFC3 = Q006 DSTS3 2s & iDisk status tytes
H Disk operation temps and controd
EFOF = 0002 DMADR D3 2 sAddress for read/write Lisk
£EF11 = 0002 DMARADR TS 2 SCBIOSy users SMA
H Motz order of xxXSEC»xxxTR¥» xxxISK must k2 maintainea
H along with length (15241).
£EF13 = 3051 SEKDEL: DS 1 iSet for seexk-rastore command in RCM
sdepends on cisk tybes Sizmens = 3hy MPI = Jh
EFl4 = 0001 SAVSEC ©S 1 slast sector requested
EF15 = 0022 SAVTRK DS 2 ilast track reguestacd
EF17 = 0DO1 SBDISK cs 1 iSelectag disk drive (Csl)
= EFl4 ACTSEL = SAVSEC
= EF13S ACTTRK = S2VTRK
= EF17 ACTASK = SDISK
EF18 = {901 SEKSEC DS 1
EF19 = 0002 SEKTRK ©S 2
EF15 = Q001 SEKDSKX DS 1
EF1C = 0001 HSTSEC DS 1
EF1D = 0002 H3TTRK ©£S 2
EF1F = 0001 AST23K DS 1
EF20 = 0OCC1 TEMSEL ©S 1 sUsed in bios only
EF21 = 0001 ROFLAG O3 1 sRead flag
gF22 = 0031 ERFLAG LS 1 sError repertiry
EFZ23 = 0001 WRTYPZ S 1 sirite oparation type
€24 = 0D0DC ALV 33 ALwNs
€F30 = 0029 CsSv: a3 CSv
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EF53
£F51
€F352
EF53
EF55
ZF56

EF57
EF59
EF5A

EFSC
EF50
EF5E
EFSF
EF60

EF&l

EF62

EF53

EF6s

EFS6C

EFED

EF6F

EF71
EFQQ

[

non

1

wonn

H

won

090301
Goc1
cool
5002
0001
9001

0002
0001
0002

co01
06C1
001
0001
0201

0001
onel

00C3
EF o4
EF55

c005
EF6T
ZF6R
£F69

[Sa-1.)

cF6R

ooze
0002

SORC IV
Cebiss ¥onitor RA¥ Stprase.

HSTALT
H3ITWRT
UNACNT
UNATRK
UNASEC

LIGSEC:

LDADR
KEYLCK
CURS

B

TKEY
HKONT
LKEY
CKEY
ESCH

303x Assembler

213S bdlocking-ce
Bs
23S
oS
oS
23

-
55

[N S

s
oS
cS

LSRN %)

Keyboard scar te
N
BsS
DS
2S
DS

e

var 3e3F K:/5547= 3

tlccking flacs
shost active flag
sdcst written flag
iJrnatloc rec count
:Track

;Sector

iLogical sector

sZero if tockec keybo
scurrent cursor cosit
mporariss

sTen holcing key
idedouncz Key

jLast valid keystiroke
skast control hkey

H

£3C hclaing filag

$PI1AAD ana PIA3D must be kept sequentials PIA
sdepenaency in VLe€HZME o

PIAAD:
F1A3C:

IDAY
TYCNTH
IYR

» .

HOURS:
MINS:
SECS:
SEC6:

(7 - e
b
I
-4
<
n

BELCAT

LLTMETY

-
W
-
A
“

»

cs 1

b 1
Calendar monthe
oS E

= 12aY+1
= INAY +2
W21l cloc< tine
see LPTIM: in 3M
o3 &

= HOUR S+
= FOURS+2
= HOUR S+3

Used to deselect
on drive fecr n s

= HOURS+4
= HIURS+S
Ss 1

MS G C_LIMIT
Sisk drive curre
o3 2

= LOSTL+l
D3 2
Interrupt stack
0s 20%2

o5 &

Stack entry

f 2¥KEYsasnm
34olds last PIA-A cdat
sdclds ltast PiA-€ gat

day y=2ar

cells anc cisk active
KEYsasn

drive when there is
econdss, See FC3K rou
$=G by FDSX, Ussd by

325 k211 timer cell
smax #4columns in a lo
= YylLI%iT«'hs

rt positions

sLast selected drive
sbast track uss=3 fer

ssave current stk ptr

32 Page 42
JCCRAM2 LASM

3

ara
ion

AT first

a
a

NG activity
tine
UPTI

gical line

nen-selectad arive



uopeodion Jeyndwo) eu0dsO 2861 o WBAdOD

SCRCIY 8C3x Assambler ver 3e5&8 <K:3/55/7= 591392 Page 43

Ce2big Monitor RA#® Storage.

Z:0CCRAMZ JASM

EF99 = 0028 BN 202
£F{1 310STK:
EFC1 = 000 RABSTK: 2S 0
€FCl = 0OC21 ACTAD: 35S 1 ilast cowmand bkyt2s written to ACIA
EFLZ = 0004 R179x: DS 4 3179x register save area
EFCs = 0CO1 K3DLY: O3S 1 skeysoarc detounce-delay cell
isince CP/# CANNCT boot off 234 this cell is usecd
ste invert the nawnes of the 2 Jdrives:
H =0y all normal, A=A:, B=32:
H =1y all invarted, A=3:, B=A:
EFCT = ©OD1 DSKSwP DS 1
H Z20 Atternate Register Set
EFC2 ALIGN i0h
EFC3 += D008 £s (=4 (1DH)=1) /0104910 )—=
EFDD RAGS:
EFD0 = 0002 DESAX: 25 2 3DE
EFD2 = 0002 BLSAX: TS 2 3387
EFD& = 0002 AFSAX: csS 2 JAFT
EFD6 = 0002 nLSAX: 23S 2 SHL®
EFD2 = (002 IXSAax: oS 2 3IX
EFDA = 0002 I¥YSAX: DS 2 s1y
EFDI = 0002 IVSAX: DS 2 sInterrupt oage register
H 8G80 Register Save Arca.
EFDE ALIGN iobk
EFDT += 0D02 3 (F+{10H)-1)/(1CH)*(1CH )=
EFED REGS:
EFED = 0001 ESAVE: DS 1 3% Rejgister save lccation
EFEl = 0CC1 CSAVE: DS 1 ;D Register save location
EFE2 = 0301 CSAVE: DS 1 sC Register save lccation
EFE3 = 0001 35AVE: DS 1 33 Register save location
EFE4 = 0001 FSAVE: ©S 1 3ELAGS save lgcation
EFES = 00Dl ASAVE: DS 1 5A Rejister save location
EFEE = 0OC1 LSAVE: B3 1 sL Rejister save lccation
EFET = 0001 HSAVE: O¢S 1 iH Register save lccation
EFER = £OC2 PSAVE: DS 2 sPCM CCUNTER save lccation
EFEA = pOOC2 SSAVE: 2§ 2 SUSER STACK pointer save location
EFEC = 0CC2 3XPA: Ss 2 slast breakpcint addrass
EFEZ = 0001 BKPL: 23 1 scontents of bkp
EFEF = pOU1 VRT3FF D3 1 SLAST VIRTICAL SFFSET TAKEN FRCM CCUT

we wr ws we

no ERR3Rse 517 Laczlss 34

Interrupt Jump Vector is hatw2en EFF8, EFFFE,
£ncx MR AM

C3h byt2s not usede. Program LWA = EFFON.
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SORCIM 303x Assewmbler

Csborne LP/M 2.2 C3I0S.

s
n

IFREL
ACTAD
ACICTL
ACISTA
ACK
ACMD
AZTDSK
ACTSEC
ACTTRK
AFSAX
AHSCRL
AHSENB
ALIGN
ALV
ALVS
ALVSZ

ASAVE
3A5VLD
3CcCP
3CPM
3Csax
EDINN
3ELCNT
8103
BIASTK
8KPA
BKPC
BRATE
BSAVE
cauTo
CAUTIL
CBIOSYV
CBI0T
ocpP

CCPADR
ChISK
CKEY
CNIN
CNOUT
INSTA
CNTRLO
CNTRL1
CNTRL2
CNTRL3
CNTRLS
INTRLS
CNTRLSG
CNTRLY
CNTRLS
CNTRLY
CONIN
JONaQUT
CONST
CONSTS
L CUNT
CR
CRSTAT
CRT1C

OFAD
EFC1
EALE
EAD3
0006
E5E3
EF17
EFl4
EF15
EFD4
EAGF
E568
mac

EF24
000C
oooC

EFES
0080
E748
ET3A
EFD2Z
D7Cs
EF68
E5CO
EFC1
EFEC
EFEE
ES69
EFE3
E584
[ele]skg
0001
ET0C
CFOD

EDTD
0204
EF5F
€910
EQ15
£908
E592
£5983
E594
E595
£596
E597
£593
ES593
E59%94
£598
E5C9
€50C
ESAL
€ESAD
E9C2
000D
E9F3
EADA

43¥ 5
S5/45
5747

31% 5
6#264

197438

19754

19751

43423

27/16
64 &

43712
1728
8/ 2
“#12
8s 2

43440

274 9

157 3

154 9

43#22
3#15

42442
3%14

10/24

43%406

43847
64 5

434382
6#28
&/23

16711
5710
3#13

15754

414 4

11749

42#18
5713
5714
5712
67 8
6/ 3
6710
6711
&/712
6/13
6/ 14
6715
6/16
6717
5#13
5414

24745

26/18

2&/16

16/ 8

257 2

28726

31#a5
20/ 5
31/22
15743
20/19
20714
20712

28451
2B/30
43/33
7741
41758
1723

15316
15713

15/36

14/57

6731
64831

14439
3/ 14
16722

11752

22437
22#44
22431
6%33
6% 34
6#35
6435
6437
&6#33
6439
&#40
6#4]1
b#42
27723
217293
26#14
26#2%
27/17
16711
238% 3
28723

30715

41543
20733
41442

28732

41#53

7731

&6/ 54

157490

3715
40759

14750

28747

27%#23

~N
x
¥
W
u

Page 44

ver 3457 <K3/55747= 53192
S:0CLRAM2 LASM

41441

7431 7741 1144 T#4h

15734 4C/49

14751 157 5 15712 15722

16724

27750
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SORCIM BC8x Assembler

Osborne CP/M 2,2 CBICS.

w

CRTOUT
CSAVE
sy
Csvs
25vs?
CUNACT
CUrRS
cv2ip
cv20p
DACTVE
DBUF
DESAX
31

JIRBUF
DIROM
DISPCH
JISRTH
DISSTK
DMA
JMAADR
DMADR
JCNE
JONED
JONEL
DOWN
JPBASE
OPBGEN
DPBS1
DPHGEN
DSAVE
DSKS1
DSKSHP
SSPCH1
GSPRET
DSTSB
ZCHOP
EFESC
SFGR

£l

ENAROM
ENROM
E0T3L
ERCNT
ERFLAG
ESAVE
£SC
ESCH
Z5CSQ
£TX
FALSE
FC3
FILL
FILL3
SILLA
FILLS
FILLS
FINAL
FLUSH

E9F6
EFE2
EF20
0020
00290
ESES
EF54
EB92
E363
EFBA
co8d
EFCO
nac

£E80
0001
E93D
mac

E9T3
0080
£F11
EFOF
E78C
ETC7
ETCA
E59E
E614
mac

€634
mac

EFE1
0000
EFCT
ES4EC
£960
EFG9
EFC7
0908
0001
mac

mac

0000
E5A0
EF02
EF22
EFED
0013
EF60
EASE
0003
0000
00s5C
E848
E8SC
£37A
£833
E886
E8CS
EBAA

24757
43437

127
7727

41759

4413
12#25
287/56
37428
36#59
42440
15719
43%21

9721
4C/11

7725

3446
22749
10742
24712

12753
15722
15750
l6/15
15759
6720
T#19
4#50
1726
4#16
43436
3#30
43#14
24#17
24729
41#27
41425
28#19
28#20
9728
40716
10728
3745
6722
&1#21
17716
43435
29753
15726
29432
314 4

17711
19717
16435
19738
19732
19760
117 8

257 7

10721
40728
7/33

22756
14742
24433

19723
41#%#30
15753
15413
14421
6% 45
11738
7/ 54
7/39
7721

7754

24719
24%33

28724
28724

9746
407193
40/12

6% 47
41722
18715

2R/23
2G#53
31717

187 9
19413
15741
19444
194456
2C421
18722

28#22

1C/729
40732
41417

237 3
40/31

41431

16%13

T#51
7734

10734
4Cr37

18723

42419

18511

19/44

ver 3.5E <32/55/7= 59:92 DPgge 45
E:0CCRAM2 ,ASHM
7#30 7740 7743 T#43

16739 10/43 14743 407 7

23/10 23734 23%#38

10748 10/53 10757 14743
40743

20741 2C/48 217 5 41%55

20¢ 3
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Page 45

32
JLIRAMZ . ASH

SJRCIM 302x Assambler ver 3.5% <:/55/7= 33
Usborne CP/M 2.2 CBIOS. z

n MTJ £539 2431
FRLL E3D6 20430 207458
SPY515 0D1D 3%24 2732
n SSAVE EFE4 43439
s TRAVM  FJ090
5CDISP €918 22733 22733 22465
SCROM £694 10/37 10455
s de.IEEE 2900 36724 36/25 36727 36729
s d«S5CTR 2400 31749
5 He310 2409
5 4eSR=C 2acC1 30736
S HeS35TS 2409 32721
s HeSXMT 2401 30755
s HeVIS 2€00 327 7
n AXCNT EF5D 42%16
n fdLSAX EFD6 43824
40ME E69F 5718 118 7 157 7
HIURS  EF66 42#33 42734 42735 42735 42740 42742
n 4SAVE EFET 43882
HSTACT EF50 11710 17720 19727 424 2
AST3UF EDBO 15721 19712 41%13 41717
4STOSK EF1F 19747 207 9 % 1#51
4STSEC EF1C 16/33 19753 20713 41449
n ASTSIZ 0100 3#23
HSTTRK EF1D 19750 20/11 41457 '
HSTWRT EF51 18715 207 % 42K 3
[DAY EF63 15733 42427 %2723 42729
T EADRS EAF6 33#29 33/57 24753
n IE31C E£53F 5#13S
n 1E%2C E542 5#36
n TEA3L £54% 5437
n I£34C F548 5433
TEBS.  £548 5433 33760 34713 34/55 35/17
TE36C E54C 5440 35/ 8
16370 ESE1 S#4] 34/ 38
n 1E22C E554 S5#42
IECH AR EAFT 33431 33752 34/14 34/25 34733
I€E11g8 E302 33732 33455 34/ 3
n IE120 E310 34% 7
TEI3C EER1A 34711 34#13
12140 E31D 34817 34722
IEINP? ERZF 24/5% 34%35 34/37
IEINST EAFS 24743 334849 34736
TELSTN 0020 33%25 34/54
1edc5 EB3C 34#52 34759
n TEJ20 E84A 35& 3
1£222 £34D 35& 5 35712
1E340 €257 35#15 35720
T£35TA ERF3 25/ 5 28% 2
IEQUT €833 24760 25710 34343
125TK  EF6F S/ 44 42%32
IETALK 0040 33#23 33753
TEULST 0D23F 33425 35716
IEUTLK CO5F 33#24 34/1%
n IMINTH EFb4 42#23
I031TE £566 5458 14785
s IC2YTE 0203 147556 24716
n ISTK EF99 42857
n IVSA¥Y EFDC 43428

n IXSAX EFD8 43425
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w

IyYr
Iysax
KBOLY
CEYINP
LEYLCK
KEYLST
<IN1D
KLELEN
KLLEN
LDADR
LDSEL
LDTRK
LEF

LF
LIST
LISTST
LKEY
LINIT
LOGSEC
LSAVE
LST
LSTST
LYMEM
LWAMEM
MINS
MPCHR
MR &M
MRAMEX
MRTRY
4SEC
MSIZE
MVINFO
NDSK
NOFDD
NOKEY
NVDL
JRMASK
JQUTCH
PA«CDR
PA.CDT
PA.CTL
PA.DIR
PALDORI
PA.DRO
PALDTA
PARINP
PARCUT
PB.CDR
PR.CDT
PB.CTL
PBaDIR
PBeDR
PBeDTA
PBeDTI
PB.0T0
P TAAD
PIAED
PIACTL
21520
PIS30

EFs5
EFDA
EFCS
E982
EF59
£972
29C5
0002
0003
SFs7
EF6D
EF6E
£S9F
0004
E50F
€520
EFSE
EF6C
EF56
EFES
E91D
£935
1900
FFFF
EFeT
EF06
EDBD
£070
0005
00GA
003¢
ESF2
0002
0002
0002
0013
0020
EAOA
0024
002E
2901
2900
0000
DOFF
2900
E3FD
ECO4
0000
0904
2903
2902
00BF
2902
0008
0002
EF61
EF62
EBD3
E3EB
EBED

53RCIM 8{3x Assembler ver 3.5%
Csborne CP/M 2.2 CTICSe

42423
43427
43%°8
24751
42411
41% &
27720
17 6
417 6
42%10
L2445
42450
6721
16/ 8
5415
5#25
26721
l4/61
13/71%
%3441
S/13
5725

3719
42434
41424
417 2
40/ 44

3410

77190

3#11
177 8

4%10

4#11
26412

324 ©
28446
36432
36433
36425
36425
36440
36439
36424
24/53
24759
36435
36435
36429
36#28
36441
36#27
36443
36442
29/ 3
29/34
38#17
38724
38730

N
-~
£
P
N

27427

42739

6446
16711

42%17
42445
17743

22453
23%#290

417 3
2C/35
7/ 55
167 3
17739
7721
7729
26722

32/19
29746
377 4
37/ 9
37/ 5
377 7
37/35
377 6
36/25
38%40
25/ 9
37712
37717
37713
37715
37/14
36728
37748
31719
25/11
42#24
38722
33431
3R8#33

27751

167 3
21% 3
T#21
7429

32722

37/33
377328
37710
37735

38745
38742
38458
37741
377456
37718
37744
37743
37720

337 5
42423

38/27

1/24
T/42

37734

397 4

387562

37742

37749

38/ 7

38745

<3/55/7= 393

T434
7442

37739

37747

387 4

11/28

38726

35/ 5

[nlY

Paga 47
CRAM2 ASNM

397/ 38
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33

PISTAY
PNCH
POsS1D
POSTAT
PPeIN
PP.IRD
PP.MID
PP.0ORD
PP.OUT
PP.UND
PRINT
PRNTER
PRT10
PRTZ0
PRTOUT
PSAVE
PTRCIN
PTRCOU
PTRCST
PTRLIS
PTRLST
PTRPNC
PTRRDR
PUNCH
R179X
RAGS
RDFLAG
DR
ADRFM
READ
READER
REGS
RHT
RIBIT
RIGHT
RIPORT
RNDV
CMLDL

ROMLDE

ROMJIuP
ROMRAHM

ROMR I
ROMSTK
ROMVEC
RRDK
RRI
RSELDK
RTRC
RTRY
RWDK
51054
SAVADR
SAVSEC
SAVIRK
SEAUD
SCRL
SCRSZE

EBD4
E925
ESDO
EBC1
0002
0080
EB62
0040
0001
0000
ESFD
E567
EAAD
EACS
EA98
EFES
£981
£989
E9T9
E299
E991
£983
€981
E512
EFC2
EFDO
EF21
£92D
00901
ETD3
E515
EFED
EA26
0040
E530
2001
EFQ1
E668

E663

E66A
EFO8

E64F
EFC1
0100
£527
E533
E518
EFC%
EFQ5
E5ZA
002E
£909
EF14
EF15
E53C
EA3E
E56A

SORCIM 808x Assembler ver 3.5¢
Osborne CP/M 2.2 CBIDS.

24747
57186
387 5
257 4
36#52
36#45
36#54
36#45
36#51
36450
16718
5#61
31#19
31#33
257 8
43#43
22738
22745
22732
22753
23733
237 2
237 9
S5#16
43% 7
43#20
19711
5717
32#10
5723
5#17
43434
297 2
32% 8
6/19
32# 7
41420
10412
357 9
5731
5740
5730
9725
41#26
5729
438% 3
10713
5423
5#29
5%19
41422
20/36
S#24
3#32
20732
41437
41#38
S#32
2%/ 7
64 6

38#19
22#6D
384 3
37461
37/73¢C
38722
36762
38/ 5
36761
36754
21#23
31/ 9
31723
31737
31# 7

24%#50
24455
24444
25% 6
24461
24#55
24%#49

19755
238 7
32727
16#29

29% 9

b6#44
32716
41721
21/29
38/13
5732
S/ 41
10%15
3735

9#34

157 9

11741
41723
20/ 44

7/31
20737
%1741
41742
14/59
29724
14760

38741

38759
37751
38729
31723
37722

21731

41#%#54

28743
5735
5742

11744
10/32

20730

17 4%

21#33

25429

37729

33761

5736
5743
15/11
1C/46

1757

<:2f55/7= 59192
E:DCCRAM2 (ASM

37752

347 9

5737
5744
20740
14746

34720

57338
5745

40714

Page

34757

5739
9#48

5735

43
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wununwe

w

o Jbo!

3D1SK

SECe

SECS
SECTRN
SEXDEL
SEXDSK
SEKSEC
SERT2K
SELD]
SELDSK
SERFLG
SETOMA
SETRR#H
SETSEC
SETTRK
S1.120
S1«RRD
S1.516
SIe364
ST1.TRD
SIGNIN
SISTAT
SOSTAT
SPIN?
SPOUT
SSAVE
STCSHL
STRB
SVER
SW2RAHM

SH2RIHM

SYS
SYSDAT
SYSL
TEM
TEMSEC
TIMPIR
TKEY
TRUE
UNACNT
UNASEC
JNATRK
Je
VERS
VFLO
ViDL
VRTOFF
48307
WRALL
WRDIR
WRIT2
WRIT3
WRIT4
WRITE
WRTYPE
WRUAL
XLT3L
XLTKEY

EF17
EF 5%
£EF68
ESFA
£F13
EF18
EF138
EF19
E6D1
E680
EADS
ESFS
E644
ESFD
E6DD
0055
0001
0SS
0056
0002
£792
EA6B
EAS2
EAT4
EABT
EFEA
E69D
0020
0001
EC2C

EC1E

0005
0010
0006
EFO0D
EF20
0040
EFSC
FFFF
E552
EF55
EF53
ES3C
0016
FFEA
0034
EFEF
ET34
0000
0001
£30¢C
E825
E82A
ETFO
EF23
0002
ES68
E980

SGRCIM 308x Assembler ver 3.5
Osborne CP/M 2.2 CBICS.

41#35
42435
42435
5/26
41435
11739
19/14
11712
11729
5719
30735
5722
9416
5/21
5720
6/ 5
30718

3¢/ 6
15#61
24/45
25/ 3
24/52
24/58
43444
10719
36447

30738
387 9
30732
38761

41419
12738
15739
42%15
6/ 4
11711
13710
12710
6/18
1#43
297 &

43449
5/11
3#35
3437

17743

17/50

17755
5724

17741
3#338
6% 8

27T#1¢C

41743

13¢ 9

19/35
16722
11713
11#43
1119
32#11
12452

12437
124 8

16717
30#14
30% &
30429
30447

10726
397 35

30/5%
40426
30/53
404 5

417290
217 6

30/ 8
12725
17/57
17747

6#43
16/ 9
29712

154% 5

18721
17#52
17760
18# 9
17427
18720
17742
27741
27721

13/45
19734
127 3

32725
15720

3C/730
30749
30/31
31/ 3

10460

31750

31747

41#53

30/18
17710
187 6
17781

167 S

18% 6

41#56

27747

41447
19/35
17745

32729

31725

31723
31/18

247 9

32/30

32/15

38/ 7
17745
424 5
187 3

<:/55/7= 591932

19752
15743

31729

24714

387 9

3g/s 2

38732
17/52

428 5

Page

Z:0CCRANM2

21/ 17
41446

31734

38734

38720

42% &

41#45

38749

38743

45
+ASHM
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SCRCIM 3C8x Assarbler ver 3.5%
Csborne CP/M 2,2 CBIDS.
XLTS €600 6% 55 7712 1722 7/73%
XOFF 0213 31¢ 3 31/31
XON 0011 318 2 31735
XUNXCF EABT 31713 31425
XXX EC3A 40#43 407 44

<:/55/71=

59:92 Page
S:0CCRAM2

5¢
o ASM
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SCCIM 808x. Assembler ver 3.5% <K3/55/7= =9:92 Pags 1

AWM STORAGE LOZATIONS 3:ROM141  .ASM
=ABS 3000 OFFF
=L00E QFFF 0000
*¥DATA OFFF ' 0000

5eDates 9/13/82
5eAuthor: Daniel Eo. 2rown & Roger 4We Chapman
seTitla: DOUJBLE DENSITY 204 : REV le%l
se«lommants:

H -, - e — —— —— m - - —— - +
H H H
H H Double Density Monitor H
H H H
3 G - ——-—— - ———————— - = +
0000 = 0000 IRG 0 iFWA of memnory
= 0007 23zl = 'G'-40h 3Ring the 3ell
= 0208 MCuyP: = *K*-40h sMova cursor uc
= 000C MCAIGH: = *L*-42h 3Move cursor rignt
= OC1A YCLRS: = *2'-40h iClear and homne cursor
= 001E VHIME: = 1A ~40h sHome Cursor
= 0023 VLICK: = Ty sLock Keyboard
= 0022 VUNLK: = tne sdniock Xeyboard
= 003D VCAD: = v=1? sCursor addreassing
= D053 vSapD: = 250 3Screen addressing
= 0951 VINC: = *Qr sInsert Char
= 00857 VDELC: = WY sDelate char
= 0045 vINL: = b sInsert line
= D352 VDELL: = R ;Delete lins
= D054 VCEDL: = T 3Clear to end of lineg
= 0023 VSHI: = e 35tart half inteasity
= 0028 VEHI: = AR send
= 00sC VSJL: = b sStart uaderline
= 006D VEUL: = m* send
= 0067 VS3H: = gt sStart graphics
= DD&7 VEGH: = G 3End
= 2081 RA0WOM: = 081H
= 0057 ST<MRST = 0_10_101_11b sMaster reset
= 0058 STeS163 = 0_10_101_01b sSelect 16x zlocxs xmnit/rac
= 0001 STeRDY = 01 5Receivar ready
= 0002 S1.TRDY = 02 sTransmit ready
= 0066 NMIA: = 66h $NHMI address
= 1000 LVMEM: = 128432 sLength of video m2mory
= FFEA VFLO: = -22 sFirst line video offset
= 0080 Vit = 128 sLength of on1e vidso linz
= 0085 SCLFRE: = 0B5H sfor DELAY routine
= 000A LF: = 0Ah $~Je LF = Line Feed
= 000D IR = 2Dh $3AM, CR = Carriage Rzturn
= 0018 ESC: = 18h s~[y ESC = Escapns
= JOTF ERC: = 7Fh sillegal k2y
= 0008 3KS3 = 08h $BACKSPAZE
= 0009 TAB: = 09h ;TAB
= 0003 KL_LEN: = 3 TKEY LIST LENTH
= 0002 KLE_LEN = 2 $KEY LIST ENTRY LENTH
= 0007 KL _USSD = 7 $KIYLIST £NTY USED
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SORCIM

RAM STORAGE LOZATIONS

LI L (| T (I { O O T T I T I (Y ]

L L | | T [ | I | T { T T T T T TR TR T}

L L L L T T T T T N T O T [ TR I 1]

0006
0038
0007
0001
00138
0006
0007
2002
0003
0004
0003
0080
0020
0CDA

2100
2100
2101
2102
2103
2200
2900
2901
2902
2903
2900
2908
2901
2302
2902
2903
2400
2400
2A01
2A01
2C00

EF2D
EF 95
EF23
EFD9
EFOF
€F13
EF14
£F15
EF17
EF5S0
EF55
EFS6
EF59
EFSA
EF5E
EF50
EFsl
£F52
EF6A

KY_S3vD
KROW_M:
KC3L _M:
DB _CT:

IRPTLCT:
SRPTCT:
TOT_ROW
CTL_KY:
ALPH_KY
SHFT_KY
SLD_RCT
BRTBIT:
DIMBIT:
NRITRY:

SMEMDRY

DelMIR:
DeSTSR:
JeTRKR:
DeSECZR:
o CATR:
HeKEY:
ZPDRA:
CCraA:
ZPDR3:
2C28:
PA.DTA
PA.DIR
SA.CTL
P3.DTA
P3.DIR
?BoCTL
4« SCTRL
4. 5575
HeSXH¥T 2
4eSREC 2
Hev 132

SRAM MEM

TEM:
7Y
AR AM:
DSTSEs:
JdMAD:
SEXDEL:
SAVYSEC:
SAVTRK:
SOISK:
HSTACT:
UNASEC:
LIGSEC:
KEYLCK:
ZuUSs:
LKEY:
ESCH:
PIAAD:
P1A3D:
DACTVE S

808x Assembler ver

38H
TH

24

WAL NNO

80h
00h
10

LI L L [ T | O [ L S N [ T T R )

MAPPED I/0

02100H
DaCH3R
D.CMIR+1
DeCMDR+2
D.CMDR+3
02200H
02900H
CPDRA+1
CPDRA+2
CPDRA+3
TPDRA+D
PALDTA
CPORA+L
TPDRA+2
PB.DTA
CPDRA+3
02409+
32004
02A004+1
02AD0H+]
G2C00H

L L | [ I L O T | T | R (O T TR TS T N T )

)

RY L3CTATIONS

-

DEFOOH
JEFD5H
DEFDAH
QEFD94
DEFCFA
DEF134
CEF14M
OEF15H
0EF1TH
CEF52H
DEF554
CEFS5H
CEFS59H
DEF5A4
OEFSEH
DEF60H
DEFL1H
OEF62H
CEFBAH

L L | L O O © S | O T T T H T O U T I 1)

3458 <K:3/53/7= =9:92 Page 2

3:RIM1I4L  WASW

SKEY SERVIZED ONIE

SROW NUM3ER MASK

SCOL NUMBER MASK

$DEBOUNCE COUNT

SINITIAL REPZAT COUNT (423M3)

$SECOND REPEAT COUNT (102M35)

sTOTAL RONWS

SCOLUMN NJUMBEZR DF TTL.AL>4A AND SHIFT KEYS

SREPEAT ZOUNT F3JR SLIDE CEYS (504S APPROX)
s5sat brt/din naamory ARIGAT

sset brt/7dim me2mory DIV

s NUM3ER QOF RETRYS

sFloopy disk DISK IJ4MAND RES {WRITE)
5STATUS R2E3S {READ)

s TRACK RES

$SFCTIR RES

$DATA RES (R7W)

sKeyboard

sPeripheral/2ireztion r23istar A
sZontrol register A
sPeripheral/sdirection razister 8
Control register 3

Set coantrol r=3 tarite)
Status res {read)
Transmit address

Reczive (read fron addra2ss)
Video memory controls

.t we ws s we

~—

USED TN 3237 ROUTINES
RETRY ZIUNTER

ADM/RAM FLAS

SIX 3YT:ZS FIR DISK INF3
DISK 3¥a ADJ3RESS

3ISK 5TZP DELAY

SECTIR

TRAZK

215K

-

-

45 Wb W 4E we we ue e ee
e g e e -
—

Bt e e et e b e bt

-

$01) KEYBDA2 LDIKED (L.
DY
LD

$01)
$01) DISK ACTIVE FLas
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SOLI4 803x Assembler ver

RAM STORAGE LOZATIONS

L | I T T N [ I | I 1

L1 L T O T I T A [ TR T I 1

EF58
EF6C
EFSE
EFSF
EF39
EFCL
EFC1
EFCT
EFCA
EFCC
EFDO
EFD1
EFD2
EFD4
EFDA
EFDB
EFDC
EFDD
EFDE
EFEF
EFFD
FOO0O

3ELCNT:
LLIMIT:
LDTRK:
IESTK:
ISTK:
ACIAD:
ROMSTK:
DSKSWP:
NUMSEC:
SEQ:
SAVTYP
R_ACIM:
ZCPADR:
KEYLST:
SE}FLG:
1E_ADRS
IE_CHAR
PIACTL
PP+ M3DE
VRTOFF:
INTBL:
FWwavM:

L I T I [ T [N | I (I 1}

L L O T T T (O [ I TR )

OEF5BH
CEF6CH
QEF6BEH
OEF6FH
DEF99H
OEFCLIH
OEFCIH
OEFCTH
JEFCAH
DEFCTH
OEFDCH
DEFD1H
OEFD2H
QEFD4H
DEFDAA
DEFD3H
DEFDCH
OEFDDH
OEFDEH
OEFEFH
OEFFOh
OF000H

3.5E <3/55/7= =9:92 Page 3
B3ROM141 oASM

s01) IS BELL RINGING

502) SAVE STACK POINTZR 4ERE
$0-40) INTERUPT STACK

3(-40) RIOM STAZK

5{1) DISK SWAPED CELL

502) NUMBZR JF SECTORS T3 UW
$02) COUNTER

1) DISK TYPE

6} KEY LIST GDES HERE

{
{
{
(
{
(1) devicz addrass

(1) IE inp char buffer
{

t

£

(

F

1) Parallel port inputs outpute
1) LAST VERICAL JFFSET

16} interrupt vector table

IRST ADDRESS OF MEMDRY MAP

1) NUMBER OJF SECTORS T3 READ DR WRITE
2) This location is assigned in B8I3S and filled

undefined

in by loader

in WH
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SDRCIM B808x Assembler ver 3.,5E <K:/55/7= =9:92 Page 4
IEEE EQUATES 3:ROM141 LASM

sport ct! register constantse.

= D02A PALCOR = 00101010b sto addrass oort a dirzction
= 002E PALCOT = 00101110b 5to address oort a data and set
tport a in iaput program handsiake modee.
= D0JD PBeCDR = 000000005 " sto addrasss port b direction
= 0004 PBeCOT = £0000100b $to address osort b data

sdirection register constants

= DOFF PAeDRD = OFFh sport a output mad2

= 0020 PALDRI = o0h 3oort a indut mode

= 0O0OBF PBeD? = OBFh sport b direction

= 0002 PB.DTD = 00000010> sport b data for outout

= 0D0DB PB.DTI = 00001011bH sport b data for iaput

= Q040 PP.BDY = 010000006 soutput rdy d2it in pid

= 2080 PPLIRDY = 100000000 $input rdy bit in oia ctl reg

= 0020 STRB = 001200000 sstrobe %it in port b
sport modes

= 0001 PP.OUT = 1

= 0002 PP.IN = 2

$1EEE control codes

= 0040 1E_TALK = 40h smake tatlkar
= DOSF IE_UTLK = 5Fh smake untalx
= 0020 IE_LSTN = 20h smake listenzar
= DJ03F IE_ULST = 3Fh smake unlisten
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DISK EQUATES

0010
0020
0040
0060
D0BO
00AQ
0020
00EOD
O00FD
00DO

SORCIM 808x Assembler ver

DeSEX:
DeSTP:
DeSTPI:
DeSTPO:
De’DS:
DeWRTS:
JeRDAZ
DeDT:
De WRTT:
DeFINT:

010H
020H
040H
060H
080H
OADH
OCOH
OEOH
OFOH
ODOH

L1 L | I L O O TR T ]

$MACD DEFINITION

ENADIM:

DISDIM:

MACRO

ouT 2
ENDM
MACRD

ouT 3

ENDM

,

3.5E <:3/55/7= =93:92 Pags 5
BiROM141 .ASH

$SEEK

3STEP

3STEP IN

SSTEP OUT

SREAD SECITOR
SWRITE SEZCTOR
SREAD ADDRESS
SREAD TRACK
SWRITE TRACK
$FORCE INTERUPT
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Monitor Main Loope.

0000

0000
0000
0003

0006

0608

000A
200C

000E
0011

0014
0017

0019
DO1A

0018
J01C

001E
201F

0022

0023
0024

0027

31C1EF
CD360E

EDSE $

3EEF
ED&7 $

21FCO6
22FBEF

2100EF
06F0

AF
17

23
10FC ~J01AS

3C
3259EF

4F

3C
3213€EF

CD5800

SORCIM 808x Assembier ver

*[1]

START:

sInitialize
PROC
LDK
CALL

SDISABLE DIM
21ISD

3SET INTERUP

3SET MODE 2 INTERUPTS

M2

$SET INTERRUPT REGISTER

LDK
Mov

$SET KEYBOARD VEIZTOR

LDOK
STD

$SET SERIAL VECTIR

3.,5C <:/55f/7T= =5:92 Page &

B:ROM141 <4AS5H

all dependent hardwaree.

SPyRIOMSTK
FORINT
BIT
M
Ts

Ashigh INTBL

IsA

HL » GKEY

HLo INTBL#({4%*2)

$SET IEEE VECTOR

SINITIALIZE

$CLEAR ALL BUT INTERULPT VEZCLTORS

LDK
LDK

XR4
sCLO2P: STO
INC
DJINZ
$SET VALUES

INC
STO

MOV
$SET VALUES

INC
STO

CALL

MEMORY

4L+ 0SFO0H
B+ OFOH

A

As THL]

HL

:CLOC?
DF ONE

A
As KEYLCK

CeA
OF TwWO

A
AsSEKDEL

SPAD

5SET STACLK
3DISABLE CURRENT DIS< CIYMAND,

sset keyboard interrupt

3START
SLENTH

$CLEAR L2JP

$A = ONE
sindicatz NOT lockad

$FOR "IE.CO™

3A = TWO

sset seek sta2p rate =0 SEMIENS

;set up for output {(SAVES RES

~
-

IF ANY
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SORCIM 808x Assembler ver 3.5% <:/55/7= =9:32 Pajs 7
Monitor Main L>oD. BIRIM1I4] LASM

sI~tialize [EZE oort
002A CD35939 CALL IEL.CD 3REG C=1 {SAVES ES5 )
+52t beginning line to 2

0020 0D DEC c sC=0
002E CD8600 CALL plED]

152t for ~10 char position AND DOUBLES DENSITY

0031 DEEA LDK CsVFLO

0033 CD7920 CALL CPAZ

0036 3E8) LK AsVLL

0038 326LEF STC AgLLIAIT $set max tinz linit

sReset-Master clear ths SI3 (ACIA)

0033 9JESS LK CeSTaS15 iselect 15x clsc< for 1220 baud
003D (CDB223 CALL SIRST sreset

=SIGN ON PROMPT

0040 119F31 [ R34 CELIM35

J043 CDAR0DD CALL OSTR $Jutput initial messagsz
0046 FB8 £1 SENABLE INTERUPTS

2047 (CD7303 CALL CI sGet charactar

004A FE1B cMp ESC

J04C CA4DOF Jz HC8DIT $IF COLD 33307 JFF 2F H4a) DIsK
00&4F 21C7EF LK AL+ DSKSW? sdisk swap cz211t

0052 FEOC CHMp cR

0054 LA5502 Jz £sgor sif cold boot off of 4
0057 34 INC [hil iswap drivas: A=3, 3=4
0058 FE22 CHMp e

305A CAS55)2 Jz ZBOGT $if cold boot off 2f 3

0050 18A1 ~3000% JR START sLOGP
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SORCIY 803x Assembler ver 3e5E <3/55/7= =9332 Page 2
Monitor Main LoODs 33:R3M141  LASM

*INTSRUPT VECTOR FOR RESET SUTTON (NON YASKA3LZ INTERUPT)
DOS5F = D066 IRG NMTA

2066 1898 420008 JR START $START
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Monitor Main Loop.

0068

0063

0268 21012C
0058 3603
006D 238
005E 36FF
0070 23
0071 23
0072 23
0073 3600
5075 23
0076 354FF

0078 €9

SOXCIY B808x Assembler ver 3.5 <:/55/7=

SPAC:

3Set 21A for output

TENTRY

SNIONE

SEXIT
SHL = Ha VID+2

SCHANGE
FHL
PROC
LDXK HLyHoVIGH) sHeVID+]
STC 349 [HL]
2EC 4L sHeVIO
579 OFFhe[HL] sset all A
INC 4L SHaVIO+1
INC HL 3HeVID+2
INC HL 3HeVICH3
ST 0, IHL]
DEC HL SHaVIO+2
STD NFFHy [HL] $s2t all 3
RET

:192 Pags 3
SROMI41 LASM

sset data direction

linas as output

lin2s as putaut
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SOICIM 803x Assempler ver 3.5E <3/55/7= =9:92 Page 190
Mognitor Main Loope 3IROMI41 . ASM

0079 PAD:
Qutput data to pia A rejister
P1a definition.
7 6 5 4 3 2 1 O
Pt Lt TR TR DRl et
t horizontal offset iDD}
B e St et Sl LDl S Eh b 4

wt as et s w8 we LD

&NJTZ The DD(double density) pit is invartzd and tne jimoer nust pe instalied on the 2c bdards
H If th> O >it is LOA double density is set if it is 4I534 single density is sote
&N2T: it 0 of "PIAAD" 3
3 set = single density
; reset = doubte density
#NITE=
$SAVE HL
SENTRY
sC = data
SEXIT
SNINF
0079 PRDC
0079 3ED7 LOK Asb+3
2073 32012C ST AgHe VID+]
007E 79 MOV AsC
DOTF 3261%EF STO A,PIAAD
2082 32002C STS AsH.VID 3send data

2085 (9 RET
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Monitor “ain Loope.

0cBs

0086

0086
20838

0088
s10x:19
DO8F
3092

3EQ4
32032¢C

79
3262EF
32022C
o8]

SO3ICIM 808x Assembler ver 3,5%

(J

c w

Qv
o (D

b w0 9o wr ws we (

.o ae
oom
4
v}
A
-

SEXIT
$NDNE

put data to pia 8 register

PIA definition.

T 6 5 4 3 2 1 0
L R e e e e Sy Ty
iD1iD01I~G! vert offset |
Lt el ST St T DR SO

= data

PROC

LDK As &

STC AgHaVID+3
Moy AsC

ST0 AsP1ABD
STO AyHeVID+?2
RET

<3/55/7=

isend data

=9:92 Page
B:ROM141

11
«ASHM
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Monitor Yain Loope

2093
20986

2098

0098

D09E
009F

113316
1803 *0033s

113616

2AD2EF

19
E9

SOICIM 808x Assembler ver

0MJPL:

R0MY322:

8I23J7:

LDK
JR

LDK
LD

ADD
JMP

0Eq.1533h
BI1JJP

DE+163560
HLoCLCPADR

HLeDZ
[HL]

3.5 <:/55/7= =9:32 Pajs 12
3:R2M141 L3S

soffset in bios jumnp taoie

soffset in bios jump taplz

sform addrass
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Monitor ¥ain Loop.

2040
2042
00AC

00AD

00AD

OOAD

0DDA
424F4F5420

AQ

114000

SORCIM 8038x Assembler ver 3.5E <:/55/7=

=9:92 Pagz: 13
8:RIM141 .ASM

£M30937: D3 CRsLF
CB *53007 EZR3GR®
Dc L
EBJOT:
$800T ERRDR MESSAGE WUTINE
SENTRY
$NONE
PROC
LDK DE+EM3DOT 3HERE ON B30T ERIOR

sFALL THROUGH TO OSTR
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SCRCIM BOBx Assembier ver

Monitor Main Loops

0080

0080

00BO
0031
0082

0083
0085
0087
0088

00BA
ooss
00BC
00BD
DOBE
DOBF
poco

00C1
J0C&

poCe
00C9

00CA
Jocs

00CE

gSTR:

SOUTPUT STRING TO CONSOLE

$NJTZ:
SENTRY
3DE

SEXIT
$NONE

1A
87
F5

E6TF
FETF

&F

200C ~00C6$

13
1A
3D
47
13
1A
&F

CDEOD3 223
10F8 ~20C1%

CDEODD3 14
13

Fl
F2B000C

o

DSTR RECOGNIZES T7F AS AN ESCAPE SEQUENCE TDJ REPEAT CHAR N TIMES.

PROC

LD
ORrR
PUSH

AND
4,14
MoV
JRNZ

INC
LD

DEC
MOV
INC

MOV

CALL
DJNZ

CALL
INC

POP
Jp

FWA JF SOURCE

A+ [DE]
A
AF

OTFH
07FH
CsA
24

DE

Ay [DE]
A

ByA

DE

As [DE]
Cra

cout
2

cout
DE

AF
DSTR

3.5E

3IF NOT REPEAT

SREPEAT COUNT

$GET REPEAT THAR

sOUTPUT
$I1F NOT

$OUTPUT

31F NOT

<3/55/7=

C4AR
DONE

IT

DIONE

FOIMAT I5:

T

REPZAT COUNT.

CHAR
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Monitor Main Loope

DOCF

DOCF

DOCF
00DO

00D2
ooD3
00D4
0005

poD7
20D8

DODA

&F

3E35

3

D

40
49

20FB *00D2s

oD
20F5 ~00D0S$

~
.

9

SORCIM 808x Assembier ver 3.5E <:/55/7= =9:92 Pags 15

B3IRDOM141 L ASM

Number of Milliseconds t> delay

(Fregs1000)/25

CeA

AsSCLFRE

A s{4 tics)

BeB 304 tics)

CsC {4 tics)

sMLODP 3€1C tics) If 1 ns nat elapsed
c

:1 3If regquested msec not donz

DELAY:

3*N* Milliseconds

SENTRY

3A =

$SCLFRE =

SEXIT

3NDNE
PROC
MOV

31z LDK

:MLODP: DEC
MOV
MoV
JRNZ
DEC
JRNZ
RET

$SILFRE =
seeedefined

2000722 3280+ 2mhz

in DCCTXTeast
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Monitor Main LoopDe

00DB = 0130
0100 C£35502
D103 C39C02
0106 36603
0109 (37303
010C C(3E003
010F (3D90B
D112 C3D908
D115 C38F08
D118 C3020C
0118 C9

511C 00

0110 00

O11E C3300D
0121 £3370D
0124 C3A50D
0127 cC31Co0C
012A C3230C
0120 C3D00B
0130 C3690C
0133 39300
0136 £39800
0139 C30DFOF
013C C3B208
013F (33609
79142 C37929
D145 C38C09
D148 1139829
D148 (30809
014E C3F309
0151 C33D0A
0154 (39904
0157 C3CEDS6
D15A C3E206
0150 C3C606
0160 C3FOOE
0163 C3DAJE
0166 C3D30C
D169 C3FAOC
016C C2090D
D16F C30D3D
3172 °31100

-
’
-
.
-
’

SORCIM 808x As

ORG

ROM JUMP TASLE
CBIDS
scC

JMp
Jup
Jmup
JMp
JMp
JMp
JMp
Jup

Disk I/0

JMp
RET
NOP
NOP
Jup
Jmp
JMpP
JMp
Jmp
JMp
JMp
JMP
JMp
JMp

1EEE

Jup
JmMp
JMP
JMp
JMp
JMp
JMp
JMP
Jup

SuperCal

Jup
JMp
JMp

DISK I/0

JMP
JMp
JMpP
JMP
JmMp
JMpP
JMP

semblier

100h

cagor
#8007
SKEY
1
cout
LIST
LIST
READER

RDRV

READ
WRITE
RADR
RSEC
WSEC
SLST
SENDEN
ROMJPL
ROMJP2
FORMAT

SIRST
1€.C0
1E.S1
1IELGTS
IE.TC
TELJIM
IE.NDM
TE.TDM
IEP?

vLDOR
VLDIR
STIDIM

OMAWRT
DMARD
HOME
SEEK
STEP
STEPIN
STEPIJUT

Jmps used mainly by
Jmps used mainly by

3CB10S
3CB10S
$CBI0S
$CB10S
3CBIDS
3CBIOS
3CBIDS
3CBI0S

5CBIDS
sCBICS

. vs we

sCBl10S
sCBIODS
$C8IJS
sCBIDS
sCBIDS
SCBIDS
3CBIOS

3C8I0S
5CBIOS
5CBIOS
3CBIAS
$CBIOS
3CBIDS
$CBIGS
sC8I0S
3CBICS

. We we we we wi we

=9:92 Pags 1%
B:RIM141 +ASM
ZBIOS
SuperCalce

cold boot

warm boot
<eyboard status
<eyboard input
sonsole output
list output
ounch output
readar inpat

HIME
SELEZT DISK

READ SECTOR

WRITE SECTIR

READ SECTOR 4ANY SECTOIR HEADER
DISK SECTOR EAD

JISX SECTIR ARITZ

List devic2 status

SENSS THE DENSITY JF CRIVE

FIIMATING WUTINZ

SIJ reset
1EEE Coatrol 3Jut
Status In

350 To Standby

Ta<e Control

Jutput Interface Message
Jutpat DJavica Message
Inout Jdevices Message
daraliel 23511

VIDED BLICK MIVE DEC
VIDED 3LOCK MIVE INC
STO reg 3 IN [HL]

DMA WARITE TO CONTRILER
DMA JEAD FROM CONTROLER
4OME DIS< 3JRIVE

SESK TO TRACK

STEP SAME DIRECTION
STEP IN

ST=P CUT
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Monitor Main Looos

0175
o178
0178
O17E
0181
0184

2187
0134
018D
0190

2193
0196
0199
o19C

C3360E
C3EBDD
C3013€
C3710E
C3E808

23D13¢C

C33104
C3AEDA
C3E10A
C3EDDA

37808
C36C0B
C33£03
C39008

SOCIM 808x Assembler

Jup
Jup
Jup
Jmp
JmMp
JMp

Jup
JMP
JHP
JMp

JHP
JMp
JMP
JMp

FORINT

QAEADTAK
RC AT RA

FMTTRK
SELDRV
ACISTAT
SCTRKR

TEINSTAT
IEQSTAT
ISINP
IEQUT

PISTATY
POSTAT
PARINP
PARQOUT

ver 3.5 <K:/535/7= =9:92 Page 17

€8IS

“e ws 9a e Wb ue

SCBICS
5CBI0S
SCBIOS
sC8IDS

sC810S
$CBIDS
sC8I0S
sCBIS

BIRIJIM141 L ASM

FORCE INTERUDT

READ TRAZK

Format one track
SELECT DRIVE

SERTAL PDIRT STATUS
SET TRACK W33STIR IN

IEET
IEEE
IECE

I1EEE

IEEE
IEEE
1EEE
T1EEE

CONTROLER CHIP WITH vALUZ

IN SAVTRK
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SIGN

019F
01A4
D1A7
01A9
D1AA
01AD
O1AE

2180
0182
01B5
01BA
01C1
01C3
o1CC
D1CE
01D6

01D8
01DD
01E0
J1E2
D1E3
D1E6
J1E7

D1E9
OlEB
D1EE
01F0
01F1
D1F3
D1F5
0200
020F
0211
0212

2214
3216
2219
0218
221C
021F
0220

0222
0226
0229
023k
0240
2241
3243
0254

ON MESSAGE

1A0ADADADA
7TF0820
1867

11

TF1817

95

1847

000A
7F0B20
1867011847
2020202020
186C
4F53424F52
186D
2020202020
1867041847

0D0A
TFOB20
1867
01
7F1820
04
1847

0DOA
TF0320
1867
01
1847
1329
2020525576
1828
18567
D4
1847

0D0A
TF0B20
1867
1A
7F1818
03
18647

ODDADADA
TFD420
495E735572
1862

61

185D
20616E5420
AE

SORCIM 808x Assembler ver

IMsG:

Dé
pli}
DB
DB
D8
DB
DB

D8
DB
D8
o]}
pl:]
08
D8
DB
]

o8
DB
DB
[P]-]
bB
DB
2]

D8
DB
bl
pl:3
D08
28
DB
DB
b3:3

DB

D8
o8
DB
DB
08
D8
o8B

08
D8
DB
D8
DB
D8
DB
bl

?2%-40nelfoi
07Fhy 11s *
ESCsVSGH
*Q7-40h
07Fhy 24+ °W
YE* 40N
ESCsVEGH

crelf

0T7Fhs 11y *
ESCeVSGHe 1o
) .

ESCo I
*OS30RNE 1°
ESCs'n?*
L]

ESCsVSGHa &y

cretf

OTFns 11y *
ESCsVSGH
*A'-40h
07Fhs 24" *
*D*'-40h
ESCy» VEGH

crelf

C7Fhe 11y °*
ESCs¥SGH
*At'-40h
ESCyeVEGH
ESCe*)°*

* Rev la.41
ESCe*(°
ESCs¥SGH
*D*-4Dh
ESCeVEGH

crelf

O07Fhs 11, *
ESCsVSSGH
*2'-40n
07Fhs 249 *X
*C*-4D2n

ESCs VEGH

crelfoelfolf

O7Fhy 4y ' °*
*Insert disk
ESCe*I"*

'A'

ESCe*n?

* and press

345E

foifoif

*-40h

ESCs VEGH

ESCsVvEGH

tc) 1982 0CC

*=40n

in Drive ¢

RETURN®

<:/55/7=

=9:92

Page

3:ROM141

18

«ASH
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3003t C 27 4

0255

0255

D255
0258
0258

025D
32260

0262
0265

0268

0259
0258
025E
D25F
0272

0274
2277

0279

027A
2278
227D

J27F
2280
D281
2283

0285

0286
D287
0289
D288

ctbodz2ocC
C£Ds90C
2805 ~0262%

CDADDO
18F3 ~)2255%¢

210000
220FEF

ES

3ED1

3214EF

47

cbicoc

2805 ~D279%

CDADJD
18F0 ~D259s

El

7€
FEC3
20DE ~025Ds

23

7€

FESC

2008 ~)235Ds

23

TE
D603
2E00
57

SOCIM £08x

from d i

*[21

CB20T:

Assembler ver

s ke

3.5E

<:/55/7=

=3332 Page
83:R3IM14]

SLOAD ALL THE DPERATING SYSTEM INCLUDING THE CBI3S

s ENTRY
3NONE

SEXIT
sA =

PRIL

#SET "SAVYYP®

:l: CALL
CALL
JRZ

TERR: CALL
JR

*READ AND SET

22 LDK
STO

PUSH

"
w
.

LDK
STD
MOV
CALL
JRZ

CALL
JR

*C4ECK FIRST

142 POP
LD
CMp
JRNZ
INC
LD
CMP
JRNZ

INC

DRIVE TO 3537 FROM

RORY
SENDEN
12

E3DDT
31l
FBA OF CCP

HL+ 022004
HL #DMADR

HL

Asl
A9SAVSZL
BeA

RSEC

24

EBDOT
:3

TW2 BYTES
HL
AL [HL]
0C3H
SERR
HL
Ay [HL]
0SCH
$ERR

HL

iSET LOAD ADDRESS

LD

SUs
LDK
MOV

Ae[HL)
3

LsD
He A

SHOME DRIVE

$DETERMINE DENSITY

3IF GOOD

SPRINT S2RQOR

$SET DMa

SSET SECTIR

SREAD SEZTIR
sIF GOOD

SPRINT ERRIR

0F THE CCP

sHL = 002024
SFIRST BYTE
SIF NOT THE

$HL = ODOD1H
$SECOND BYTE

SIF NCT THE

sHL = 0DO02H

ONE

SAME

SAME

19
«ASHM

sget cco address/s1381 + 3
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SORCIM BO3x Assembler ver 3.5% <:/55/7= =9:92 Paje 2D
B oot C 27 4 from d i s ke 3:RIM141 < ASM

#SET NJMBER OF 128 BYTE BLOCKS TJ READ FOR 3307
328C 063C LDK By 60 $CCP/BDOS/CBI0S

=READ SYSTEM

028E E5 PUSH HL $SAVE FWa FOR "CIPADR™
D28BF LCDA1D2 CALL BCPHM sboot system
0292 E1 PCP HL

%JJMP SYSTEM

D293 AF XA A $ORIVE 302TZD FRIM
0294 22D2EF STO HL+CCPADR $SET ®CCIADR™

0297 110016 iLDK DE+1620h soffset for oins

229A 19 ADD 4LeD% saddress af osios i 1l
029B E9 JMP fHL] senter conm
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3 00t c

029C

229C

329C
029E

d62C
2AD2EF

/

9

SORCIM 303x Assemblier ver 3.5FE <:/55/7= =9 92 Pagzz 21
3:R3

from 4 s ke 4141 LASH
4820T:
SL3AD ONLY THE CCP AND THE 300S FROM DRIVE A
TENTRY
$NINE
SEXIT
#NJTE®
%#3 THIS RIUTINE DOES NOT ZXITe IT ONLY SSTS JARAMITERS F13 3CDMs:.
#33 = NJMBER OF 128 BYTE 8LOCKS T2 READ =0% 3337
*3HL = JMA 8308 FOR CCP
PROC
LDK By 46 3CCP/BDOS and don't read C3INS
LD HLsCCPADR



(511
m
N
-
~
(%)
w
~
~
1"
"
D

SORLIM 808x Assemplar ver 3.
fr i

3 00t c2 74 om 3 i 3 Ke

uoyjeiodio) seindwo? auloqsQ 2864 @ IBLIAdOD

02A1 -4 H
$LOAD ALL DR PART 0OF CPM 5OM THE DISK
®NOTER
H This toader Will load single or double dansity and any number of sectors pz2r track or oytes
sper sectors TEM is not zero if thare arz a7 unevan niwd2- of sectors to reads If this is trae the
s1ast sector is read into a temporary ouffer and tne part needz2d is moved into tie2 m2morye
SENTRY
] = NUM3ER OF 128 3YTE 8LOCKS T3 READ =0 3017
$HL = DMA ADDR =13 CICP
SEXIT
3NIONE
D2A1 PROC
#SET MSDISKY, "IMADRM AND "5AVSEC”T
D2A1 220FEF STO HL+DMADR 5S3T DA
02A4 AF XRA A
J2A5 3217c%F ST2 AeSDISK $ROBT DNLY FRI% DITVE A
J2AB 3200EF STO Ay TEM TMAKE TEM 1230
D2a8 3C INC A
D2AC 3214EF STO AeSAYSZC iset sector
®SET MSAVTY>" AND GET NJ#3E2 0OF SECTIRS 23T TRACK
0D2AF (5 PUSH BZ $SAVE NUM3ER OF 123 3L2CKS
2230 CDC20C IRLL: CALL RDRYV JHOME ORIVE
0283 CDs90C CALL SENDEN $OETERMINE DENSITY
D236 2805 ~023D% JRZ H sIF 502D
0238 CDADDO CALL EBDCT 3PRINT ERROR
2283 18F3 ~0230% JR IRL1
2282 D1 sl pCP DE 3D=NJM3ER OF 128 8YTE 3L3CKS
D2BE (5 PUSH 8C 3SAVE NUM3EZ JF SEITORS IN ONE TAZIK
*#SET NJMHER OF SECTORS T2 READ
D2BF 3ADOEF LD Ay SAVTYP
22C2 CB3F 3 SRL A
32C4 CB3F s SRL A
J2C6 E£603 anNI 0000_00113 $A=NJMBER JF 3YTESS IV ONI SECTIR{D-3)
2208 2318 ~D2%2s JRZ :2 $IF 128 3YTSS SELTIRS
$GET NJMBER TG DEVIDE 8Y
22CA &7 MoV By A $3=NJMBER JF 3YTES IN 3NZ SECTIR{(1-3)
02C8 3E01 LDK Asl
3205 IB27 $ 11032 SLA A $TIMES TwW3
32CF 10FC ~032ID3 DJNZ $1L3D2P
3201 &7 MOV BsA SNJMBER T3 OIVIDE 3Y
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3 oot c

0292
0203

L Eh L
[Pyt

32D6
0207
2208
02D9

2208

2200
J2DF

02E2
D2E3

7A
1600

kAt
08
14
ng

/

¥

2807 ~D2z2%

30F8 ~02)5s

ED44
3200€EF

1
&A

$

"

S0CIM 803x Assembier ver

from

Mpv
LDK

sus

EX
INC
EX
JRZ

JRNC

NEG
STD

poP
MoV

a

5 ke

&+ D
D0

345 <K3/55/7= =9:92 Pags 23
3:RIML%4]1 oASH

SA=NUM3E JF 128 3YTE BLICKS

sLO3P

32 COmp
$SAVE REMAINDIER AND INDILTATE A PARTIAL SECTOR

$2=NUMBER OF SECTCORS IN INE TRACK
sC=NUM3ER JF SECT3RS T3 EAD
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3 00t 22

02E4
02E5

02E8
D2£9
J2EA

22€EC
02€EF
J2F0

J2F2

D2F4
J2F5

02F7
D2F8

02F9
02FA
D2FD
J2FE

0300

0301
29302

0304
£305

0307
D30A

030C
030F

0311

AF
3215€F

79
37
2008 *D2F4$

3A00EF
37
2858 ~034DS$

1826 ~331AS%

90
3002 "~J2F9$%

41
AF

4F

3ADDSF

37

2807 AD2307s$

AF

31
2003 ~2307s

25
2813 ~D31AS

ZD1COC
2805 ~0311s

CDADOO
18F6 ~D307%

220FcF

SOICIM 803x Assembler ver 3e35E <:/55/7= =9:9392 Page 24
from d i s Ke 33RIMI4L  LASM
*READ SYSTEM

XRA A $A=D
sTLOJP: STO Ay SAVTRK SSET TRAIK

$CHECK FJR ALL SZCTORS READ

MOV AsC $SECTIRS 71 EAD
ORA A
JRNZ 3 $IF C IS NOT ZERJ IONTINJE

$CHECK FIR NO PARCIAL SECTIR

LD AsTEM

oRA A

JRIL :9 $55TOP IF C=0 AND TEY=D
JR 7 3READ PARTIAL SECTIR

SUPDATE NUMBZR OF SECTORS LEFT T READ

232 sus8 8 $SUBTRACK SECTIRS IN ONS TRAIK
JRNC 4 $A>3 MORZ THAN ONE TRACK LEFT TO READ
sIF THIS IS LAST TACK ZERO NUM3ER OF SECITIRS LEFT T2 AD
MoV BeC SREAD ALL THE JEMAINING SECTIRS
XRA A STHIS WILL ZERD RES C
SCHECK FOR NONZERS VALUE IN TEM AND THE LAST SECTIR T3 READ
HEH MoV CeA $SAVE REMAINING SEZTIRS T3 READ
Lo Ay TEM
3RA A
JRZ :5 5IF TEM IS Z3ZR)J SKIP THIS
XRA A
IR A c
JRNZ :3 $IF REG 7 IS NOIT Z3RJD SKIP THIS(NOT LAST TRACIK)
$READ JINS LESS THAN THE LAST SECTIR
DEC 8 38=3-1
JRZ 27 $IF ONLY DJNE SECT3IR LEFT T3 READ
$READ ONE TRACLK
353 CALL RSEC SREAD (37 IS SAVED)
JRZ 5 5IF GOOD
CALL EBOOT SREPORT =3I
JR :5
SUPDATE DMA
163 ST HL 3 DMADR $SET DMA

;UPDATE TRACK
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3 o090t cC2>7

0314
0317

2318

3A15%F
3C
18C8 *D2E5s

SOLIM 898x Assembler ver 3.5 <:/755/7=
from di s Ke

LS £+ SAVTRK
INC A
JR :TLD2? $TRACDK LI3P

=9:192 Page
33:1RIM141

25
«ASM
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SOICIM 803x Assembler ver 3458 <:/55/7= =3:92 Dagz 25
300t A from 31 5 ke 3:R3IUM14L  LASHM
SREAD A PARTIAL SECTOIR
031A =5 27T PUSH HL $SAVE ADDRISS T2 WRITE T2
0318 2180EA LDK 4Ly 0ZA30H $ADORESS OF HOST BJF=EX IN BIDS
D31E 220FEF ST3 HL 9 DMADR $SET OMA
3SET TRACK IF NEZDED
9321 2804 ~D327% REY 219 $IF 3=0 THIZIN SAVTRL 4AS NOT INIRIMENTED
0323 2115FEF LDK HL» SAVTRK
0326 35 DEC [HL] $SAVTRK = SAVTRK -1
$SET THE SECTOR 7O 3 + 1
0327 0% 2102 INC 3
0328 T8 MoV AsB
0329 3214EF STO AySAVSEC SSET SELTIR
$AEAD SSCTOR INTI 40ST BUFF
232C 0601 LDK Bel
0328 LD1I0C IRL2: CALL RSEC 3READ ONZ SZITIR
D331 2805 ~0338¢ Joz :8 sIF 50OCD
5333 CTDADDO CALL E3DCT $REPDORT £WR
2336 18F6 *032E$ JR :RL2
$SET NUMRER JF 3¢T3S T2 TRANSFER
0338 3A0DEF :8: LD A TEM
2338 47 MOV Be A $3=NJM3E2 JF 128 BYTE BL3CK TO TIANSFER
033C 210000 LDX HL O
233F 118000 LOK DEs128
3342 19 $3L023P: ADD HLe¢DE
D343 10FD 203425 DJNZ $3L32P
2345 £S5 PUSH HL
0346 (1 pce 8C $3C=NUM3Z OF BYTES T3 TRANSFER
$TRANSFER 8YTES '
0347 21B0FA L2K 4L +04804 3 SOURCE
034A D1 PP DE SDESTIMATION

0348 EDBO $ LCIR sMOVE
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SORCIM 808x Assembler ver 3.5F <:/55/7= =9:92 Page 27
Boot 237w from d i 5 Ke 83RIM1I4]1  ,ASM

*CLEAR BUFFES SET PARR. AMD RETURN TO SYSTEY

234D 2159FF HEH LDK HLoHSTACT

0350 3600 STO 0s+IN11 5 1st byte

3352 010600 LDK BCs(L35SEC-HSTALT)

0355 1151EF LDK DE+HSTACT+1 SDE = HL + 1

3258 ED3Q $ LDIR 3 ovsrlaoping move

035A 3€FF ) LOK AsDFFh

335C 3255¢F STC As UNASEC

335F 3ETF LDX Ay VLL-1

03561 32H6EEF STO AsLDTRK sset other drive N2T int
0364 AF XRA A iClear error indicator

0355 L9 RET
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Ceyboard and Cinsole Routines.

02366

0356
0369
2364

0368
036E
D36F

3370
0372

3A59EF
87
cs

3A5ZEF
37
cs

Z6FF
c9

SOICIM 808x Assemoler ver 345 <:/35/7= =9:132 Pagz

*021

SKEY:

3:23M141

362t status of keyboara

SEXIT

3Coit set 1f no data reaily

LD
3R
RZ

LG
JRA
RZ

oR1
RET

Ay KEYLCK
LY
5if lockzd kayboard
AsLKEY
A sCHECK F2R Z:=30
JFFH 31 NOT 2ZE20 MAKE JF=H

SIF DATaA

23
+A5M
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SORCIM B03x Assembler ver 3,5E <K2:/55/7= =3:92 Pag2 23

Keypoard and Conscle Routines. 3:ROMI41  LASH
0373 CI:
0373 IKEY:

sRead next k=zy from ksyboard

SEXIT

3A = fast key
0373 PROC
D373 CD6603 CALL SKEY
2376 28FB *)373s JRZ RKEY 51f NO data
0378 F3 DI
3379 3ASEEF LD As LKEY 3GET CHARACZTER
037C &F MOV Ced
337D AF XRA A
037 325EEF STO As LKEY sclear kz2y fromn hold
0381 79 MOV Ay C

0382 F8 <

9383 €9 RET



uofiesodio) senduio) euloqsQ 2861 e WBuAdon

0020
0010
0008
0004
0002
0001
0007

SORCIM 808x Assembler ver 3.5F <:/55/7= =9:92 Page 32
Keyboard and Cinsole Routines.

sBit definitions for ESCH flag
sNota Bit 7 is currentiy freee.

EF_SCR: = 32
EF_AJR: = 16

EF_ESC: = 8

EF_UN: = 4

EF_HA: = 2

EF_GRz = 1

EF_MSK: = EF_UN+EF_HA4EF_

BiR3M141 +ASM

byte

$BS5= Screen/lursor Addressing
$B4= expe3ting address-char
i83=$last char was ESC
382= uUndartlins mod2
$81= Half Inta2asity node
3B0= Graphics mode

GR $Mas< to gzt modz.
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0384
3384
0386
0388
038A
038C
038E
0390
03352

3704
5405
6504
5904
5704
5804
5FD4
6304

SOCIM 808x Assembler ver
Keyboard aid Cinsole Routiness

3.5E

<:/55/7= =9:92 Page 31
B:R3M141 <ASM

sVector (branch) table for video output node sefection
scontrolied by ESCH mode

ESCHTB:

DW
DW
DwW
DW
DW
DW
DW
i

VNORM
VGRAPH
VHALF
VHA_GR
VUNDER
VUN_GR
VUN_HA
VUN_HA_GR

Normal mnode

Graphics node

Half intensity mnode

Half and grapnics

Underline mods

Under and graphics

under and half intesasity
Under and half ani graphics
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SORCIM 808x Assembler ver 3.5E <K3/55/7= =9:392 Pagz 32

Keyboard aad Cinsole Routiness B:RIM141 LA5M

0394

0394
0397
0394
239D
0340
D3A3
03A8
0349

23AC
03AF
0382
0335
0388
0388
038BE
03C1

03C4

30
53
57
&7
29
28
6C
6D

1A
51
57
45
52
54
23
22

1A

0e

0010

VALIDE:

$Valid ESC-Sequencsz Table

33 bytes per entrytascii char s "DW"-Vectore. noe. of 2ntries
sFaollowing body of table is 2 byte No-Match adrs

is VALETS

5B VCAD ! DW ESCCAD siCursor Addrassiag

D8 VSAD ! DW ESCSAD 3Scr2en Addrassing

DB VSGH ! DW €S5CSGR  3Set graphics mode

DB VEGH ! DW ESCCGR  3CIr grapnics node

0B VSHI !t OW ESCSHA  3S5et half int. mode

D8 VEHI !t DW ESCCHA 3Cir half int. mode

D3 VSUuL ! DW ESCSUN :5et underlina2 moade

08 VEUL ! oW ESCCUN  3Zir undarline mods

DB VCLRS ! DW £5CZ2 iClear scr2en to blanks

D8 VINC ! OW ZINSRT slasart char

28 VDELL 1 DW EDELC iDatete char

03 VINL ! DHW ESCEE slasert line

1)) VDELL ! DW ESCRR sDelete line

DB VCEOL ! DW EEDOL sClear t> =znd of lin2

D8 vLOCK t DW ESCLIK 3Lock Keyboard

hlil VUNLK ! DW ESCULK 3Ualoc< Keyboard
tead: DW couT?2 $No Match exit

3Ignore cha- uoon undzfined ESC-Sequence (td> treat und=fined char after

sdata chare should go to CIUT2).

VALETS: = (:end-VALIDE}/3 s# of antries in table

ESC as a ragualar



uopesodio) teyndwo? euio0qsO 2861 o WBUAdOD

SORCIM 8038x Assembler ver 3.5 <K:/55/7= =9:92 Page 33

Keyboard aad Cansole Routinese. 2323M141  LASH

03Cé

33Ce
03C9
03CC
J3ce
2302
23D5
0308
0308

03DE

oD
oA
08
0z
08
07
14
1€

7305

= 0708

VALIDC:
3Valid contro! character table
33 bytes per entry: Ascii char , "DW"- Voctor no. of entrias is VALCTS

iFollowing body of table is 2 byte No-Matcn adrs

oB crR ! DW vC_CR scarriag2 return routine

[af:} LF ! OW VC_LF slinz2 feed

D8 3KS ! DW VC_BKS 3bac< spaca

D3 MCRIGH ¢ DW VC_MCRT 3$movs cursar rignht

pl:} MCcup ! OW VC_MCUP 3$move cursor upn

DB CBELL ! OW VC_BEL 3Ring bhell

D8 VCLRS ! Do VC_CLRS 3clear screen

28 VHOME ! OW VC_HOME 3Cursor Honz

oW vouTS? sNo match--ignorz undef z>atrol char
VALCTS: = ((%-2)-VALIDCZ)/3 sNunber of valid entries
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SORCIM BO3x Assembier ver 3.5 <K:3/55/7= =9:92 Pagzs 3%

Keyboard and Cinsole Routinese. 3:R3IM141  JASH
03EQ CouT:
3Genzral output routine to Video Screen
$ENTRY
sC = Charactar
sCURS = ursor
SESCH = “lag+4ode

230

D3ED
03E1
03E2
03E5
03E7
03E8
03:8
D3ED
03EE
33EF
03F2
53F3

33F4
03FS
03F6
33F7
O03FA
03FD
O3FE
2400

0402
0403
0405
0406

s

s
3A62EF
E6ED
%7
3AEFEF
E6LF
50

&F
£DB6OD
1

F1l

ES

D5

z5

2A5AEF
3A40EF

47

E6D8

2023 ~0425%

79

FELB

78

2815 ~041D%

$CURS & ESCH uodateds A=lharacter
$loce dee Nl preservzd)

ESCH is flag + mode byte as follows

?
H =00 Normal md>de & Last chr £sc flag fals:
H =08 Normal mode & Last chr £sc flag True
H =01+02904 Mode is 3raphicse Halfs or Undzre r2soactively and Last chr
H =3959647 As aboves but mode is combination
H =9-1% Last chr €sc flag Tru23otharw~ise like 1-T7.
PROC

$RESET VETICAL BFFSET WITH VRTOFF

PUSH AF

PUSH 8C

LD AyPIA3D $PRESENT vaAt Jc

AND 111000003 SHOUSEKEEPING

Mov BeA

LD AsVRTOFF SLAST VERTICAL OFFSET

AND 000111113 SONLY VIDID

ORA 8 $ADD HIUSEKEEPING

MOy Ceh

CALL gP8D $SET OFFSET

P0P 3C

pOopP AF

PUSH HL

PUSH CE

PUSH BL

LD HL LIRS YL will usually bz carsor/
LD Ay ESCH

M3V By A 53 will oe ESCH for a while
AND EF_£S5C stest flag bit

JRNZ PSTESC $1F last car was ESC

sCairrent chr is N2T ESC2o2d. Is this chr £53C?

MoV AsC ;Chr

MP ESC

M3aVv Ay3 s A=ZSCH)

JR1Z tESC $if this car = £5C

zsc

flag

is Falsze
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Ceyboard aad Console Routiness

0408

5409
940¢
040E
D40F
0410
D412

0413
0413
D4ls
3415
0416
0417
0418
2419

=5
2134903
E607
37

5F
1633
19

1€
23
55
&F
E3
79
9

SORCIM 808x Assembisr ver

= =scH

HL
HLsESCHT3
EF _MSK
Av A

Es A

By0

L. D=

Ay THL]
HL

He [HL]
LeA

LoeC

3,58 <3/55/7= =9:92 2age 35

B3IRIM14l LASHM

sMode pits only
sTimes tad

3 = offsat
sHL = tbl adirs

ientry point. note hl 21 stacxe
31st bytz (iow ordar airs)

$2nd byts (hi ordar adrs)
sHl=adrs fron tansl2

$Restore nl from stack stack=tsl
sChre note B=ESCH oyte value
sentar routinz par taole adrs.

adrs
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SORCIM BD8x Assembler ver

Ceyboard aad Coinsole Routinese.

D&41A
241A
2418

0410

341D

D41F
2422

78
18E3 ~04D8%

£608
3260FF
£37B05

cDuT2:
MCV
JR
SESC:
sCurrent chr
OR
STO
JMp

is

A+ 8
tout

3.5F <:/55/7= =9:92 Pagsz 35
33RIM141 .ASM

srecall ESCH valuz
soutout cznr par currant sa2ttings

£SC. S22t flag and exit

EF_ESC
Ay ESCH
vDuyTo97

sindicatz last cnhar= ZSC

sExit
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SOCIM 808x Assemblzr ver 3.5F <:/55/7= =9:92 Page 37

Keyboard and Cinsole Rpoutines. 3:RIMI4Y SASHM
0425 PSTESC:

sLast chr was ESC

$Eatry

3A = EF_ESC

38 = ESCH

sC = Char to sutput

sHL = curs
0425 PRGC
2425 (853 $ 3IT GeB 3is this car r=zally an adidress?
D427 2075 ~D43ES JRNZ SETXY teseif cnr is part of an addr

sno zursor/scrz2en addre2ssing in effect:

D429 A8 X0OR B sCir EF_ESC »2it (for next time)
042A 47 MOV Be A sSet up B = ESCH byt2 valuze
D42B 3250EF STO A»ESCH

J42E =5 PUSH HL ssave Curs

042F 2193403 LDK YL +VALIDE s8ranch taslz adrs

0432 1E10 LDK EeVALETS sTable siz2

3434 79 MoV AvC sChr to A

J435 1815 ~044(s JR LOCKJP3 3Go to routinz to nranch oar tol
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SO IM 808x Asszmbler ver

Keyboard and Console Routines.

2437

2437
2439

2438
243C
243E
0440
J442

D443
2446

2447
D464A

FE20
3803 ~D446%

F3
3680
F3
C35E05
ES

210603
1E238

YNIRM:
FNJRMAL
$ENTRY
A

sHL

VBRIGH:

»”
~
"

.

3455 <3/455/7= =3:92 Page 32

3:RI414]1  o35M

node character processings

D1
ENADIM
5T2
DISDIM
£l

JMP
PUSH
LDX
LDK

JMP

char to outout

urs

$IF control zhr

39th bit memory

BRTBIT,[111]

vouTed

HL
HLoVALIDZ
ZeVALCTS

LCOKJP3

3sat this chr 31647

$Save Curs
:3ranch taolz adrs
$Table sizz

sScan taslz of wvabtid control

cars and branch to approapriatz rouatine.
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S3RCIM 228x Assembler ver 3,5% <3/55/7= =3:92 Pagz 1219
Keyooard and Console Routines. 3IRIMILG] LASM
344 LCZKU23:
tLogic to scan 3 syts branzh table
H NOT a2 subroutins---do not CaLl,
SENTRY
SHL = 1st tyte of tabie (match zoz2)
${2nde3rd bytes = dranck adrs)
s{tablz repeats (3 byte 2ntries))
iE = is table size (n0s 0f entries)
s{tacle body is followed with
72 oyte "No-Match" adrs)
$Stack has HL saved as top entry.
:C = char
HE- = valuz to scan for possibiz matzh
044C BE o 1 [HLl
3440 23 INC HL 3{2nc byte of this 3 oyts 2ntry)
J44E 2803 AD2413% JRZ VECTIR 3If match process
3450 23 INC HL s(3rd byte of tiis 21try)
2451 23 INC Hi s1st byte of next zatry
0452 19 BEC £ 33222 count of antries renaining
3453 2DF7 AD46(% JRNZ LOOKJP3 3lontinue thru bogy of tasle

2455 1332 *J413¢ JR YECTOR  3No-Matchs hl=points to vestoar



uone10d109 Jendwo euioqsO 2861 @ WBUAdoD

SOCIM BO8x Assemblar ver

Ceybnard and Cinsole Rautines.

0457

0457
3459

0458
0458
345D
045F

D45F
2451

0463

0463

0465

0465
3657

2469

2469
0464
045C
J46E
0470
0471

FE20

38DC *J437s

F&630

18DC ~043B%

FE20

38D4 *J437$

£680

FE20

38CE ~D437%

F3

3600

F8
C35E25

$P0Cessing for modes other

3.5E

than normal

modz EXCZPT:

<:/5547=

=9:92

3

5if cntli-cnry

[+)
ch

it
¢

$if cntl=-znry

Paga2 40

TRIM141  +ASM

chrs are printad

cntl

prozc2ss as normal

BRIGHT

procass as narmal

sset unidariine bit

cntl-care

proc2ss as normal

sset dim field bpit

$VGRAPH sNormal
VUNDZR:
sUnderline nnly
cMP L
JRC YNDR M
H JR VUN_GR scontinus
VUN_GR:
sUndarlined Graphics
R BOh iundar
JR VBRIGH 3set
VUN_HA:
sUndarline anag Half intensity
LMp v
JRC VNORM
H JR VUN_HA _35R
VUN_HA_GR:
sUadartines Half Intensitys Graphics
IR 80h
H JR VHA_GR
VHALS:
sHalf Intensity
Mp L
JRC VNORM i f
H JR VHA_GR
VHA_GR:
3C=Chry HL=Curs
o1
ENADTIM
STO DIMBIT,L11]
2IS31IM
£1
JMe vCuT30o scontinu2
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SORCIM 808x Assembier ver 3e5% <3/55/7= =3:92 Pags 41

Keyboard and Cinsole Routinese 3:RO0M141  .4ASM
2474 SCREEZN:
3S2tXY for Screen movenent
s TNIXY
58 = ESCH
$A = new co-ord vals N3 CFFSET
0474 PRIC
3474 7370 3 31T 6525
2476 2012 *D4BAS JRNZ :sX iif X-coordinate
0478 £61F :sY: AND 0001_1111b smod 32
J47A 4F HOV CoA
0473 32EFEF STQ2 A4 VRTIFF SSET VERTIZAL 3FFSET =3 I3UT
047E 3A62EF Ld AsP1ASD
3481 EGED AND 1110_0002b
3483 81 3R C
D484 &F MOV CeA
0485 CD8620 CALL CPBD 3set Y coordinatz
3488 182E “0438% JR texity
248A 87 IsX32 ADD ArA sdoudble A
2488 C6EA ADD Ay VFLD SPIA A-r=2g magic offset constant
048D EG6FE AND 1111_1119%0 sclear bit O
J48F 4F MOV CeA

$SET DENSITY 31T

0490 3AB1EF LD AsPTAAD SGET OLD VALUE

0493 FE601 ANIT 0000_002018 SSAVE DENSITY 31T

0495 81 ORA C 3O IN HORIZINTAL 3JFFSET
3496 4F MoV Cea

0497 CD7900 CALL CPAD SFUNCTION PIA

249A CBAS $ CBI1T 5+3 sfinished screesn-addrassing

049C 1824 ~D4Z2% JR texitX
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049E

D49E
J4A1
24A3
J4A%4
34Ab

D448
J4A9
J44A8

044D
D&AE
J4B1
2482
2483
0435
0487

0438
J4RB4A
2483

04BD
048E
04CO
04C1

0402
24C4

34C5
04C3

ZDF60S

3EED

81

CB68 $
200C *J4745%

29
2370 $
2010 ~2430%

67

3462EF

34

1f

51D $
F6FD

67

3E40
3¢
1803 ~J04C5%

17
cs2c 3
1F
5F

38937
AD

3260cF
C37305

SCLCIM 8C%x Assemblar ver
Keyboard and Console Rautinese.

SETXY:

3,58 <31/55/7= =9:392 Pags &2
BIRIM141 .ASM

$S2t X-Y value for Cursor/Screan Adaressing

SENTRY
SHL

8

H

SEXIT

$to VOUTS0s

scursor

texity:

scX2

texitX:

texit2:

"o

CALL
LDX
ADD
BIT
JRNZ

addressi

ADD
31T
JRANZ

Moy
LD
ADD
RAR
R
OR
MOV

R
N

RAL
SRA
RAR
MoV

LOK
AND

ST2
JHP

cursor_addr
ESCH
chr

ESCH updatad

UN_CUR
As=(* ")

"
1%

S5e3
SCREEN

ng:

HLeHL
6+3
tcX

He A
AsPIABD
[l

L
CF3h
He A

AyD100_002002b
B
texit2

sremove cursasr bias
scursor/screen addressing?
5if scr=22n addressing

sshift 4L teft
3X/Y coordinata?
sif coordinate

ssave

soffset >y start-Y co-ord of vidzo
sbito{a) -> T¥y shift & right

SCY => bit?{L)

sturn on uooar nybl

sHL= ne2w cursor adar

snext addr-chr will 22 X-coord

strash 7th bit
3DitO(H) -> JY¥s 2it7 stays 1
5eee LY -> 0it70(2)

ifinished addressing: raset addr bits
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SORCIM 808x Assembler ver

Ceyboard and Console Routines.

2408

0408
J4CE
0401
24D2
3404
D4D6
2407

. contro!
H lontro!

VC_HOME:
PRI
CDF506 CALL
3462EF LD
1F AR
2E00 LDK
CB1D s R
67 uay
1830 *3599% JR

UN_CUR
A, PTABD

L+ 0

L

He A
sfixnl

35 <K3/55/7= =9:92

Page 43
BIROM141 JASM

sHome Cursor

3CY => pit?e trash bitd

3HL 2= HL or F303h
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24D9

2409
D4DC
04DD
J4E0

J4£2

D4E2
D4ES
04ET
J4E8

J4EA
J4E8

J4EE
J4EF
J4F2
04F3
04F6
04F7

D4F9
O4FA
04FB
24FC
J4FF
0501
0502
3503

3505
0508

3599
0508
250C
050D

CDF606

z5

01B0FF

1817 ~J4=9¢

CDF536

3Z7F

A5

2804 ~04ZES

23
£37335

ES
O17FFF
29
3ASCEF
4F
0600

09

E3

29

3A52EF

FO6ED

3C

c1

2004 *D2509%

01000C
09

3EFO

84

57

1854 ~03573%

VC_MZuP:
5A=C=Chr=MCUP.

vC_3«S:

S0CIM 833x Assemdler ver
{eyboard and Cansole Routines.

CAaLL
PUSH
LDK
JR

HL=CuUrss

UN_CJR

HL
3Ce(-VLL)
:fwa

sHL=Curs=currant (old) char

Tarap:

sfixnl:

fwa

.
2

catL
LDK
AND
JRZ

beC
JMP
oUSH
LDK
ADD
LD

MV

LDK

ADD
XTHL
ADD
LD
IR
CMP
PaP
JRNZ

LDK
ADD

LDK
IR
MoV
JR

YN_CJR
A0TFA
L
TWrap

HL
VauT30

HL
BCs-({VLL*1)
HL¢3C
AsLLIMIT
CrA

340

HL+BC

HL 9 HL
AsPIABD
1110 _0000b
H

HL

:f ixhl

8Cs(24%VLL)
HL+8C

A+ DF3h
4

He A
youT90

3.5E

<:/f55/7= =9:92 Paje 4%
8:R3M141 «ASH

sMova Lursaor Jde

sold cursor mnust o2 on stack

$seeat t1is 2ntry d0int

sclear 30h bit

s3if must wrap from col 3 to LLIMIT

$Exit
ssavs olg cursor

$HL = prav_1linz, (-1)st zolumn
; = #zolumnhs on scraa2n

.
=
-
—
=
=
-4

sget old cursors Save ned
sshift linz2# into 4 ra2gs

$A = tins¥% of UL corner
sset Zflag: dhome?

sget nNew CUrSOTssee

s5if NOT vidzo hom2

swrap constant

smodulo result: <222 cursor
sinside vid2o menorys
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SORCIM 803x Assemdbler var 3,55 <:/55/7= =9:92 Pagz 45

Keyboard and Cinsole Rsutines. BIR3IMLI41 L ASM
350F VC_BEL:
2Ring the bel! via sstting PIAS 2%%5 hLit
050F 3A82EF LD A+ PIABD
2512 Fe620 R 0010_2000Cb sbat!l oit
0514 4F MOV Caa
3515 CD8600 CALL 3P3D sfunction PIA&3
3518 3E1E LDK A+30 sring dell for 30 tizks
D51A 325BEF ST2 AeBELCNT $ees = 1/2 second
351D 135C *)7573%s JR vouTse7 sexit no changz
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351F

D51F
D522
0525
05238
2529
0523
052E
2531
0533

.3534

0537
0538
3538
D53E

2100F0
CD6106
01800F

o5

DDElL $
CD=z206
3A62EF

E6ED

&F

LD8620

AF

32EFEF
2100FD

1833 ~3573%

SOCIM BOBx Assembler ver
Keyboard aad Cinsole Routinese.

vC_CLRS:

LDK
CALL
LDK
PUSH
POP
CALL
LD
AND
“ov
CALL
XRA
ST
LDK
JR

HLs FWAVM
CLRLN
CoLVMEM-VLL
BE

IX

VLDIR
AyP143D
not{1_11115)
CeA

CPRD

A

A VRTOFF

HL o FWAVYM
VCUTS)

345E <K:/55/7= =9:92 Page &5

A:RIM141 .A5M

sclear 1st tine

sclear ra2maining lines
sReset for 1st lin2 of disolay mem

SZERD A

5SET VERTIZAL JFFSET FOR COUT
3new Cursor

SExit
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0540
0540
2543
0545
D546
25647

2549
3549
254C

SDRCIM BOSx Assemblar ver
Keyboard and Cinsole Routiness

vC_CR:
CDF6D6
3E80
A5
5F
1824 *D573s%
VC_LE:

CD8406
1825 ~35733

CALL
LDK
AND
MOV
JR

CALL

JR

UN_CUR
Ay80n
L

LoA
vouTaIg

DO_LF
VvOuT32

3455 <K2/55/7= =3:92 Pags
33RIM141

serase cursor
sCarriag2 wturn

sLine Feed

.7
«ASY



uonesodioD) seinduwioD eul0gsO 2861 @ WbuAdoD

SORCIM 808x Assembler ver
Ceyboard and Cinsole Routiness

054E VO _MIRT

$Movz Cursor Right
J54E CDF606 CALL UN_CUR
0551 TE LD Ay[h!]
3552 180A ~)J55ES JR yauTso

3.5 <K:/55/7= =9:92 Page
BIRIOM141

sre-2cho current car

48
«ASM
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P\CE&_

1554
2556
0558
355A
355C

J55E

355E
055F
2550
23562
0545
0566
2567

0569
0568
356C
055D
3570

2572

0573

0574

2575
D576
3577
25718

0578
057¢C
257D
057E
057F

c3

2806 ~DJ55E$

c8

2802 ~J55ES$

5F

77

E69F

77
5D
c3

3A6LEF

30
93

2009 ~0572%

3E
A5
6F

CDB8726
1801 ~3573%

23

7E

17

3F
1F
77
22

~
“

D1
El
79

c9

33

80

SAEF

04FA

05DC

SORCIM 803x Assembler ver
Keyboard and Cinscle Rsoutinese

VGRAPH:

vouT8D:
sExit points

SeA
vouTs2
69 A
vouT8D
9FH

for COUT

3e5E <K3/55/7= =9:92 Pags 43
FIRIMLISL  <45HM

sHerz to store news data and to update cursor

STC
May
817
LD
DEC
sus
JRNZ

LDK
AND
MoV
CALL
JR

vauTBs5: INC

sd2re if ND cursor update

VOuTS0: LD

$Harz2 if new data already

RAL

VOUTSI6: CHC
RAR
sSTC
STO

sHare if no

v0JT97: 20°P
PQOP
popP
MoV
RET

iFirst = V2

:Last = VJUT8D + (128 -

AsLhl]
EsL

TeE
AsLLIMIT
A

13

vauTes

As301
L

LeA
DC_LF2
VoUuvT9?2

HL

Ae [HL]

AsLhi]
HLsCURS

in

iThis exit path storss A (new char)

H

"

collcuarsar)

A last_legatl_zo!
3A last_le23al_zol - =25i{zur)
5if not ILLIVIT

3d0 CRews
5eeeand LF.

imove cursor

iThis exit patn turns 22 280h Dit

A

iMake tnis cnr cursor

sinvert cursor bit

supdate cursor

change to cursory restore rey ani 2xit

JT97 - (127 + 2)

2}

SExit with A=chr
sreturny end of cout subre

jearliest sossible JR

slatest sossiole JR
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SDOCIM 808x Assambler ver 3.5 <K:/55/7= =3:92 Pagz 50

Ceyboard and Cansole Routines. BiR3M141 <ASM
3580 ESC_LCK: iLock Xeyboard

0580 PRNC

2580 AF X0OR A

3581 1802 *2585% JR 2

0583 3EFF ESC_ULK LDK Ae OFEn sUnlock <Ceyboard

0585 32S59FEF 2122 sTR Ae KEYLCK

2588 18F1 ~3573% Jr VouT3?
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SOCIM 808x Assembler ver 3.55 <:/55/7= =9:92 Pags 51

Keyboard 31d Cansole Routines. 3:30M141 L ASH
2584 EECL:
sfrase to end of line
358A ES PUSH HL isave cursor
0588 (CD5106 CALL CLRLN
3588 E1 POP HL
J58F 1822 20573s JR vouTs)
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SNACIM 808Bx Assemblar ver 3a.5% <(:3/55/7= =9:92 Pagz:

Ceyboard and Console Routines. B3RIM141
0591 ESC_CAD:
3Cirsor Addressing
0591 3EO07 LDK AgEF _MSK
0593 A0 AND B
0594 F618 OR EF_ESC or EF_ADR snaxt chr w~ill
0596 3260EF texit3: STO A+ESCH
2599 18E0 ~2578% JR vouT9?
0598 ESC_SAD:
sScreen Addressing
0598 3EO7 LDK Ay EF_MSK
359D AD AND ]
0S9E F638 OR EF_ESC or EF_ADR or EF_SCIR
05A0 18F&4 AD596% JR texit3

X

b2

52
SM

Y-coord



uopei0di09 Jeindwod eusoqsO 286l e WBAdOD

SORCIM BOBx Assembler ver 3.5 <:1/55/7= =9:92 ?agz 53

Keyboard and Console Routinese 3:R0OM141 LASM
DSA2 EDELC:
sDelete Character
J542 €5 PUSH HL 3save carsor _addr
DS5A3 CDD4DS CALL CALC scalcutate 8C
0546 ES PUSH HL
J5A7 DDE1 $ 20p IX
J549 23 INC HL 3HL = cursor_addr + 1
DSAA CDE2D6 CALL VLDIR smove characters
J5AD 3620 STO * Ty[hi] slast car bacomes blank
J5AF F3 DI
2580 ENADIM ienable 3th bit nanory
0582 238 DEC HL $HL = Jast chr on this line
0583 3680 STO BRT3IT4[N11] ssat chr B3RIGHT
3585 DISDIM
2587 F3 EI smain ma2mnory
0588 E1 POP HL irestore cuarsor_adidr

0SB9 1883 AD573% JR VOUTS0 inext
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SOCIM S808x Assembler ver

Keyboard aad Cinsole Routiness

UN_CUR
HL
CALC
A2 TFn

HL
AeLhi]

J588 EINSRT:
sInsert Character
0588 CDF60D6 CALL
J5BE E5 PUSH
05BF CDD405 CALL
05C2 3ETF LDK
05C4 B85 R
35C5 5F MOV
05¢6 E5 PUSH
25C7T DDEL $ POP
05C9 28 DEC
D5CA CDCEJS CALL
25CD El POP
05CE TE LD
os5CF 17 RAL
35D0 3E&0 DK

05D2 18A1 ~)575% JR

As' ' shi
vauT9s

3458 <K:/55/7= =9:92 Page 564

3:R0OM141 oASM

$sava cursor _addr
icalculate B2

$HL = tast_zar o1 this linz

sdo move

srestore cursor

sget undzrline bit of this chre
sinto CY

jchange this chr to * °

sexit
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SDRCIM 808x Assembler ver

Ceyboard and Cinsole Routinese

0504

25D4
05D6
35D7
J25D9
J5DA

05DC
250D
O05DF

0SEO
O5E1
JI5€2

3E7F

4D

CBR9 5
91

2804 ~JSE0%

“F
0600
9

El Tend:
gl
188F ~03573s

345E <K:/755/7= =9:92 Page 55

BiROM141 LASH

use with EDELC and EINSRT:

to noves

AsVLL-1
Cel
7+C

C

send

CsA
Bs O

HL
HL
vOouT9o

if move zero carss never ratirq.

3A= max #cars to b2 wmoved
collcarsor)

i€ =
A = fizhrs to move
$if move zero characters

$8C = #cars ta mova

strash ratura_addr
scursor_addr
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S0CIM BDBx Assembler ver

Keybsard axd Console Routines.

D5E4

JSE4

J5E4
J5E6

J0SE8
05EA

05€EC

3€01
1806 ~D5:cE$

3E02
1802 ~O05EES

3ED4
30

3260EF
1887 ~D578s$

3EFE
1806 *J5FES$

3EFD
1802 "0SFES$

3EF8

AQ
1BEE A~D5CF$

= D51F

ESCSGR:
$ESC-Sequence processings
PROC
LDX Ay EF_GR
JR 3125
ESCSHA: LDKC AeET _HA
JR :125
ZSCSUN: LDK A9EF _UN
$125: IR 8
:130: sTo AsESCH
JR VvOouTsS?

ESCL3: LOK ANOT EF_GR
JR 2140

ESCCHA: LDK A9 NOT EF_HA
JR 1140

ESCCUNzZ LDK A+NIT EF_UN

11403 AND 8
JR 31130
£sC22: = VC_CLRS

3,56 <:/55/7= =9:92 Page 55

B3RIM141  A5H

$ESC-g
sset graphics modes

3ESC-) sa2t half inteasity
igo set flag bit

$E8C-1 sa2t underline
$Reg B3 is ESCH Bytz valuz

sstore dzsir2d valuee
SExit

3ESC-G Clear graohics mnode
5go clear =3CH bit

SESC-C Clzar nalf intensity

$ESC-m Cl2ar uandarline

sClear pit
3Go stors ESCH bytz

$ESC-Z Clear scr2el -sam2 as
;Control=-2 routinee.
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3601

2601

0601

0601
0604
0606
0607
2608
0602
060A
260D
060F
0610
2612
0613
J615
2616
2617

0619
0614
0618
J61D
J61F
0621
3622
2623
D626

627
0629
2624
262C

062F
1632

2634

SCCIM 803x Assembler ver
Keyboard and Console Routines.

ESCRR:
:D3late
ESCEE:
sInsart
SENTRY
SHL
sC
SEXIT
iscreen
$HL

CDF6056

3E8D

AS

5F

£S5

29

3AS2EF

£618

94

ES1F

&7

3ES2

39

78

2823 ~063C3
sIasert

B4 tiasrt:

57

1E0D

CB1A 3

cB18 $

13

78

2180FF

19

1806 ~J62F$

D5 ticont:

DDE1 $

CDCEDS

LD5206 sistrte:

20F5 ~0529%

23

Lina

Line

updated

PROC

CaLL
LDK
AND
MoV
PUSH
ADD
LD
ADD
su3
AND
Moy
LDK
CMp
MoV
JRZ

a line

ADD
MoV
LOK
RR D
R &
DEC
MoV
LDK
ADD

JR
PUSH
PCP
CALL

CALL
JRNZ

INC

cursor
chr

3.53% <K:/55/7= =3:92 Pags 57

33RIM141  LASHM

new Cursor ...fo YyouTseo

UN_CUR

Ay 1000 _0200b
L

Led

HL

HL e HL
AsPIABD

Ay 24

H

0001 _1111b
BsA

A VDELL

o

AeB

tdelt

H
Dy A
E+0

CE

A+3
HLes=-VLL
HLeDE

tistrt
DE

Ix
VLD

tvmod
ticont

HL

sdo CR
$sava nes cJarsor

3A = addr(25th lin2)
34 = tinss_to_move + 1
smod 32

srecall #lin2s to move
3if deleting a line

$4 = addr(25th linz)

sshift right DE
$DE = addr(ist_cnr_oa_Ist_tinz)
54 = #]in2s to mova

sHL
iDE

addr{linz abova DE
= DE or FJ02h3% 4L =

H o

-

smove 1 line down

5if must movz2 more lines

SHL => 1st car of 1ex liae
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SOLIM 8D08x Assemblear ver

Keybosard 2nd Console Routiness

3635
0635
2638
2639

063C
263D
063E
0641
1642

0644
3645
0647

264A
264D

J64F
2650

CD6108
£1
£37305

o1 HEEY R 4]
05

218000

19

1806 "J64AS

25 :dcont:
DDEL $
CDE206

2D5206 tdstrt:
20F5 AD644%

ES
18€3 ~0635%

CALL
POP
JMP

poP
PUSH
LDK
a0
Jr
PUSH
pOP
TALL

CALL
JRNZ

EX

CLRLN
HL
vouTeo

DE

bE
HLsVLL
ALeDE
sdstrt

bE
X
vLDIR

svmod
:dcont

4Ls0Z
texit

3.5E <3/55/7= =9:92 Pagz 53
3:RIMLGT  ASH

srecover CuJrsor
$Main Exit

srecover N2« Cursor

sHL = line_balow_cursor

smove 1 line uo

iget addr of line to cleoar
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SDRCIM 808x Assemblar ver 3.5 <:/55/7= =9:92 Page 59

Keyboard and Cansole Routines. 83IRIM141 oASH
9652 tymod:
$HL = HL or FOOOh; DE = DE or FOODh
ssimdl2 nod-4096 arithmnetiz to keep pointars INSIDS vides mernory
8652 F5S PUSH AF isave A = #lines to move
0653 3EFD LDK Ay OFOh
D655 B4 oR H
3656 67 MoV Hea $set upozr nybl of H
0657 3EFO LDK As OF Oh
03659 B2 OrR D
D654 57 MoV Deh smodulc 40936
0658 D13000 LDK BCsVLL
065E F1 POP AfF
065F 3D DEC A sdecremeat line_count
02660 L9 RET
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SOCIM 808x Assembler ver 345E <:/55/7= =9:92 Page 63

Keyboard and Cinsole Routinese 3:R3M141 oASH
0661 CLRLNSZ
3Clear to end of line
SENTRY
SHL = Cur sor
SEXIT
sclear to £0L
H Uses Alle
0661 PROC
0651 3620 STO ¢ 'y Ihl] sclear Cursorese
0663 F3 DI
0664 ENADIM
2656 35680 STO BRT8ITeL[N1] sset cursor 3RIGHT
0668 DISDIY
266A FB 1
2668 3ASGCEF LD As LLIMIT
J65E 3D DEC [ smax_#cols => maxinun_col_#
066F 5D mov EslL
2670 C888 L3 81T T+ €
2672 933 SuB 3 $A = col(%3L) - zolfzursor)
D673 L8 L ¥4 sif 2EOLs dJone
26T4 3004 ~D67AS JRNC 2 $if inside loagical _video_line
0676 3E80 LDK AsVLL
2678 93 SuUB E teeeclise clr ta end >f 128-car line
0679 (8 RZ sif cursor 3 colunn #127
367A &F 222 oV CeA
2673 0600 LDK B0 33C = chrs t> move
067D ES PUSH HL
J67E DDE1 $ bop IX
680 0DD23 $ INC X

2682 185E *J6E2% JR VLDIR
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SDCIM 808x Assembler ver

{eyboard and Console Rautinese.

0684

0684
0684

0687
0688
0688
268C

068E
0691

2692
0693
0694
1697
0699
069A
269C

069E
069F

06A0
J6A3
D6AS
J6A6

D6AB
06A9
0644
06AC
06AD
06AE
06B1
06B4
0685
0687
0688
J6BA
0688
068C
06BF
06C0
J6C1
06C4

CDF606

E5

018000

09

3004 ~D692%

0100F0
09

E3

29

3A62EF

L8617

4

E61F

2802 “~)5A0$

El
c9

3ABLEF

CB3D $
95

38F6 ~D6IES

El

ES
3E8D
AS

6F
CD6106
3A52EF
7
E6ED
&F
3E1F
04

AD
32EFEF
81

4F
08600
El

DO_LFs

3502 Line Feed processing

SENTRY
SHL =

SEXIT

sCarsor cieared
$HL updated for
swindow moved

PROC
CALL

DO_LF2: PUSH
LDK
ADD
JRNC

LBK
ADD

tnowap: XTHL
ADD
LD
ADD
sus
AND
JRZ

tead: PQOP
RET

svmov: LD
SRL
Sus
JRC

scirsor is on

fast linz

cursor _addr

345E <:/55/7= =9:32 Page

61

3:RIOM141 .A5M

current cursor pos

if necessary

UN_CUR

HL
BCsVLL
HL,BC
inowap

BLoFWAVM
HLoBC

HL o HL
AsPIABD
Aqs23

H
0001_1111b
svmnov

HL

AsLLIMIT
L

L

tend

sclear cursor

ssave original cursor
sline length

3if 10t wrapping from LWAVY to FwAVM

SHL = new cursor 3 top of

ssave new cuarsore 3jet ofd
sshift HL left

sstart + 23 = last_videzo_
24 = {_fin2 - curr_linz
smoduio 32

M

line

$if cursor is on 24t lize of

sget new cursor

sunshift L register
3A = LLIMIT - coifzursor)
$if cursor is outsida logj

>f screeny inside of logical linz2

ical

smust move screen to folios cursor down throuagh vided menorye

PSP
PUSH
LDK
AND
MOV
CALL
L
MOV
AND
MoV
LDK
INC
AND
STD
CR
MOV
CALL
POoP

HL

HL

As 30h

L

Lsa
CLRLN
AsPIA3D
8rA

not 31
CeA
Ay31

8

B

A VRTOFF
c

Cs A
oP8D

HL

sHL = beginning of line
serase to 0L

3A = lin2 zero
;€ =

sincrement line#
3A = line#

hous2<2e0ing 2its 5.:47

SSET VERTIZAL DFFSET FOR IOUT
$A = new lin2¥ 0 10us2<z2eping_bits

3C = new value for 328D
smove video screen down 1

line

scraen

tine

in memory
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SORCIM 808x Assembler ver
Keyboard and Console Routinese

D6CS C9 RET

3.5E

<:1/55/7=

=9:92 Page
B:RIM141

62
«A5SY
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D6Csd
06C7
06C9
J6CA
06CC
06CD

70

F3
9

SOCIM BDBx Assembler ver 3,56 <:/55/7=
Keyboard and Cansoie Routinesa

$STORE THE CONTENTS 37 THE 8 REG IN THE ADIR

SENTRY
38
SHL

SEXIT
SNINE

PROL

D1
ENADIH
STG
DISOIM
El

RET

VALUE
ADDRESS

SENABLE DIM
By [HL] $STORE
sDISABLE DIM

=9:92 Pag=2 K3

BIROM141 LASM

POINTZD T3 3Y THE HL PAIR
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SORCIM B0O3x Assembler

Keyboard and Console Routiness

06CE

J6CE
06D0

26D1
26D2
06D3

J6D4

26D6
06D7
06D8

9609
D6DA
26DC
D6DE
J6E0
06E1

DDES $
D1

c5
D5
£5
EDBS $
£1
D1
c1
F3
EDBS $

F8
o

viLDDR:

$vidzo Block Move

SENTRY
$BCs» IXe HL set

SEXIT

sLDDR on main & 9th bit
BCo

3 Jses

PUSH
POP

PUSH
PUSH
PUSH

LD2R

poP
pce
poP

D1
ENADIM
LDDR
DISOIM
£l

ET

X
DE

19
DE
HL

HL
DE
BC

3.5E <K:/55/7=

mnemnory

smain mamnory

$9th bit ma2m

=9:192 Pages
3:ROM141

ary

54
+ASH
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SOCIM 808x Assembler ver

Keybosard and Console Routinese

J6E2
06E4

D6ES
J6E6
D6ET

J6ES8

J6EA
06E3
D6EC

06ED
O6EE
36FQ
06F2
D6F4
D6F5

DDES $
D1

c5
ES
EDBO s
El
D1
c1
F3
EDBC $

FB8
c9

AL IX

3458 <K:/55/1=

smain mzmory

=9:92 Page
BsRIM141

33th bit memory

YL21I:

sVideo Block Move

SENTRY

3BCys IXe HL set

SEXIT

3L2IR on main & 9th bit menory

H Jses BCe+ DEy
PUSH IX
POP DE
PUSH BC
PUSH CE
PUSH HL
LDIR
POP HL
POP DE
poP BC
DI
ENADIM
LDIR
DISDIN
El

RET

65
oA3H
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SCRCIM B808x Assambler ver

Keyboard and Cinsole Rgutiness

D6F6

06F6
J6F7
J6F8
06F9
J6FA
D6F8

TE
17
3F
1F
17
9

UN_CUR:

sUado/Invert Cursor

SENTRY
SHL

SEXIT
scursor

inverted

Uses

LD

RAL
cMC
RAR
STO0
RET

cursor _addr

Ay CYe

AsLh1]

AsLhi]

€ «(:3/55/7= =9:92 Page 66

3:ROM141 .AS5M

sget the cnr
scursor_oit => CY
sinvert it
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SORCIM 808x Assembler ver 3¢5F <:/55/7= =9:92 Page 567
KEYBOARD SCANNING & DECODE SIRIMLI4L L ASM
%[ ]
06FC GKEY:
SKEYBOARD INTERRUPT PRICESSOR
SENTRY
$NINE
SEXIT
SKEYBDARD PROCESSING DONZ, RESULT IN LDKEY.
26FC PROC
06FC F3 DI
J06FD EDT36FEF § STO SPyIESTK $SAVE INTERRUPTED PRNOCESS STKL
D701 3199EF LOK SPaISTK $SET TO AM INT STK
0704 F5S PUSH AF $SAVE ALL REGESTERS
2705 €5 PUSH 8C
0706 DS PUSH DE
0707 =5 PUSH HL
2708 DDES $ PUSH X
J70A FDES 3 PUSH 1Y
sRoutine checks to see if the disk drive mator saouii be turnzd of f by udsdating DA:IIVE...IoQtine ALSO
ichecks to see if bell is currently ringing: if s0» decrzment counter. If counter turns z2roe
3saut off beil.
sCHECK 3ELL
070C 216BEF LDK YL ¢ 3ELCNT
070F AF X0OR A
0710 B8e OR thtl scell=zero ?
3711 280C ~D71Fs JRZ sl 3if bell naow off
0713 35 DEC [hil] 5eeebell is one decrement counter
0714 2009 A071Fs JRNZ :1 sif bell svoula stay 291 awnil2 yet
sTURN 3ELL OFF
0716 3A62EF LD AsPIABD
2719 ESDF AND 1101_1111b sclz2ar 22114 »oit
0718 4&F LI} CshA
071C CDB86DO CALL oP8D
OT1F 28 z1: DEC HL SHL = AL - 1 DACTV:E
0720 TE LD AsLh1]
0721 387 DR A
0722 2804 ~0728%$ JRZ 22 SRETURN if inactive
sTURN DRIVE OFF IF DACTVE =1}
0724 35 DEC [hil sreset delay
3725 CLCCO60F 3 DDRV 3if deselect drive
SUPDATE COUNTER
0728 2ACCEF $2: LD 4L+52Q SGET LOW T#40 3YTZS
0728 23 INC HL HES
072C 22CCEF STO 4L+SEQ $STORE
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SOICIM 808x Assembler ver 3.5F <:3/55/7= =9:92 Page

KEYBDOARD SCANNING £ DELZODE

072F
0732
2733

0736

0739
273C
273D

9740
1742
0744
0745
9746
D747

3748
074C
074D

3A59EF
B7
C4%E07

3A002C

3AD8EF
37
£29300

FDE1 $
DDE1 $
1
D1
c1
F1l

EDTBSGFEF §
FB
c9

$READ KEYBDARD

$Exit

LD
OrR
CNZ

interrupt code via exiting to RAM and than 21adle

68

3:RIMLI41  LASH
AL KEYLCK
A
KBDRVR $READ KEYBJARD IF KEYLOCK NOT ACTIVE

scontained in 0OMRAM cell.

LD

LD
OR
JINZ

poP
poP
s0P
POP
poP
pOP

LD

RET

AsHeVID sclear interrupt
Ay ROMIAM 31S ROM IN OR DUT?
A

ROMJP1 3if return to RAM
1y $RESTIORE RZIGESTERS
1x

HL

DE

8C

AF

SP+1ESTK sget users stack bacx

3r disable ROM code depending on the value
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KEYB3JA3 SCLANNING

&

. =

v wo ws we ws

.

9O $e el wn we S we w8 we wi we

v we we ee R TR T) . e ws ws we -

.

PTRYY

s s ws e ws we e

SCRCI#4

DECODE

803x Assembler ver 3.5F <:3/55/7= =9:92 Pagz 69
3:R3M141  +ASH

This file contains the 2-key roll ovar kayboard drivar foar
the 3S30INE 1 conutere.

Author:

MicrocoZe Corporatione.
Fremonts CA.

Y« Ne Sahae

September 1981

Pavisions:
2=Xey roll over <eyboard drivere

DESCRIPTION:

The <2yboard driver gets control via thz 50hz interrupts isece once
every 16 mns. It scans the kayboard €3 detect 20y struck keyse If a
ey is foundy it is entered into the keylist if thar2 is sopace

in £t1e kaylist and tne kay is not already in ta2 liste At the end of
the scan, the keys in the list are proecesseds If tha <ey is still
ons it is placad in tksy (or spescial action ta<eq) aftar translating
tne kaynumbere A count is alsc stor22 in the list and tne kay will
22 serviced 292in at the end of this count if it is still one Thus
tre 2y will rep2at if it is hel3d Joane. If a <ey waizh is in the
list is not on it is removed from tha fist.

The keyboard driver consists of taz following roastinass

K8DRVR - Examines the keyiiste calis CAXZY ty detarminz if key

is still one Removes the key from th2 list if it is 1ot one If
<ey is ons it decrzments the count associated ~ita tas keys when
the count goes t> zeros it calis X23S23V to sarvizs tas Keye Calls
C3SCAN to enter any 7ew keys into thz liste

KBSCAN - This routine scans the <2yboards detests a struck

<ey ani esnters it into tve kaylist. Th2 k2y is entarad

into tae xeylist if the key is not already poreseat in the keylist
and there is an 2moty stot in ths <eyliste

KBSEV - It calls the routine CHXEY to crheck if shift/ctl or atphlscx
keys are one It than translates ta:z <3ynamder into thes ASCII

code and places it in the LKEY for tns C3I3S to -eade ~0r sone
special casess it calls 20M resident routines to process the kaye

CHKEY - It checks if a given key is 2ne

Cata structures
The main structure ussd is tie X2yliste Thz format of 2ach entry is:

3yte Oz
tit T 32 Set indicates entry is i1 us2.
bit' 5 : 3et indicates key 71as se2n sarvized once.
bits Sse3 3 contain the ras 71ambar of struzk x2y.
bits 242 : contain thz colunn nimser of strack keya
3yte 1:

bits 7.43 : zontain the rzpzat couat for taie K2Ye
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SOCIM E08x Assembler ver 3452 <K:/55/7= =9:32 Pajze 70

KEYBDARD STANNING & DEIODE 3:R3M141  LASH4
374E KBIRVR:
$DETZCTS AND PROCZSSSES KEYSTROKES.
SENTRY
$NONE
SEXIT
SLXEY = (EYSTROKE
JT&E PROC
074 LCDB5DY CALL KBSCAN $SCAN KEYS3JAD AND ENTSR KEYS INTD KEYLIST

1F XEY IS STILL ONe REMIVE FROM LIST WHEN NOT ON.

SEXAMINE KEYLISTa. IF KSY FOUND IN KEYLISTy CALL ZH4KEY T3 S:2

0751 21D4EF LOK 4LsXEYLST 3POINT T2 FIRST ENTY JF CEYLIST
3754 0603 LEK 39 KL _LEN

0756 3ASEEF $l: L2 AsLKZY

0759 37 cr A

0754 L0 INZ SRETURN #HEN A KEY I35 WAITING IN LKEY
2758 7TE L2 Ae [HL] 3GET BYTE 3 2F ENTRY

375C C87F 5 31T KL _USEDs A

D75 2821 “~0731% JRZ :5 SIF ENTRY IS IN USE THEN

D760 CDE2D7 caLL CHKZY $CHECK IF STILL ON

3763 2004 *07698 JRNZ :2 $IF KEY I3 N3W TFF THIN

3755 3600 573 Dy [HL] SREMOVE (EY FRIM LIST

2767 1318 ~0T731% JR :5

SKEY IS 0ONe. DECREMENT ITS 2EPEAT COUNTe IS ZOUNT GIES T2 ZER70 THEN IT IS TIME TO SERVIZE THE KEIY.

0769 ©5 222 >u54 4L 3SAVE OTR TD FI{RST 3YTZ 3F ENTRY
0764 23 INC HL $90INT TJ REOGZAT COUNT
0753 35 pEC [HL]
376C 2012 A0730% JRNZ 14 SEXIT WHEN NIT TIMZ TD SZIVIZZ THE KEY.
$IT IS TIME TO SERVICE THE KEYe SET THE NEXT REPEAT ZOUNT
D76E E3 £X £SPYeAL $P0INT SACK TO THE FIRST 3YTZ 2F ENTRY
375F 7€ Lo Ay [HL]
3770 CB77T % 31T KY_S3V3s2 ICHECK IT IT IS SZVITED 35FIRE
3772 CBFs s SBIT KY_33VD,s [HL] $SET THE SZRVILED INCE F_AS
0774 E3 £x [SP3+HL SPOINT 3AC< TJ THE RIPEAT ZOUNT
9775 3618 5T2 IRPTZT, AL TAND STORE 2T COUNT AS P52 SZ2VICED FLAS
3777 2802 A)773% JR2 i3
9779 3506 STC SRPTCTLLH4LY
2773 £s3F 13 AND KROW_M4+KZOL_M
9770 £D09IS CALL KBSERV SCALL TQ SERVICE THE K3Iv
3780 ¢l 242 PP HL $GET ATR TJ FI2ST 3¥YTT OF ENT2Y AGAIN
3781 153
ECHD KLE_LEN
INC HL 3POINT TO NEXT ENTRY

ENOM
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SORCIM B08x Assembler ver 3.5E <:/55/7= =9:92 pPags 71

CEYBDARD SCANNING & DECODE B:ROMI4&L oASM
3733 1001 ~2756% DJUNZ £ SUNTIL COMPLETE LIST SCANNED
0785 C9 RET SRETURN



uopeiodio9 sendwod euoqsO 2861 o WBUAdED

SORCIM 808x Assembler ver 3e5E <:/55/7= =9392 Pagz T2

KEYBJARD SCANNING & DECODE 3:RIM141 .ASM
0786 KBSCAN:
$SCAN KEYBDARD AND ENTER DETECTED KEYS I[N THE KEYLIST.
SENTRY
SNINE
SEXIT
SKEYLST = ZONTAINS ANY KEYS DETECTZD.
0786 PROC
0786 2EFF LDK Ls OFFH $SEE IF ANY CEY PREZSSI)
0788 LCDODOS8 CALL RDROW
078 (8 RZ SRETURN #HEN NONE
078C 2E81 LDK LeROWO_M $GET ROW O
D78E CDDOOS8 CALL RDROW
0791 EBE3 AND 111000113 SREMDVE CT./SHIFT AND AL2HA LOIK
0793 0607 LDK By TOT_RON

sIN THIS LDJP, REG B CONTAINS TOTROW CURRENT ROW BZING SZANNED

0795 2843 ~)T7DAS :1: JRZ :8 sIF ANY KEY IS PRESSED THEN
0797 (€5 PUSH 8C $SAVE LOOJP COUNT

0798 5F MoV Esl $E = COLUMNS

0799 3E07 LDK As TOT_ROW

0798 90 sus B

979C 17 RAL

079D 17 RAL

DT9E 17 RAL

D79F 57 wov Ds+A 3D = ROW NJMBEQ * B

DTAQ D0OEDD LDK Cs+0 SINITIALIZE COLUMN CDUNTER

$STAN THIS ROW FROM RIGHT TO LEFT TO GET THE COLUMN NJM3ZR

27A2 (B38B $ 322 SRL E $SHIFT COLUMN BIT INTO CARRY
07A&4 302E *0D7D43 JRNC 7 5IF A KEY IS FOUND THEN

SENTER THE KIY WHOSE COLJMN NUMBER IS IN C AND RJIW®8 IS IN D INTO THE KEYLST PROVIDED THE KEY IS NOT
SALREADY IN LIST AND THERE IS AN EMPTY S_.JT IN THE LIST.

0TA6 TA MoV AsD

07A7 81 ADD AsC

p7A8 C5 PUSH BC

0749 &F MOV CyA 3C = KEY NJMBER

07AA D5 PUSH DE $SAVE DE

0TAB ES PUSH HL 3SAVE HL

07AC 0603 LDK BeKL _LEN SLENGTH 3F KEYLIST
D7TAE 21D4:F LDK 4LsKEYLST

0781 119000 LDK DE+O

3784 7E 33z LD As [HL]

2785 LB7F $ BIT KL _USEDs 4

0787 2807 ~D7C0$ JRZ 34 $IF ENTRY IS USED THEN
0789 E63F AND KROW_M+KIOL_M

0788 B9 Cup c $CHECK WITH CURRENT KEY

p78C 2813 ~D7D1$ JRZ b6 SEXIT IF THIS KEY IS IN LIST
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KEYBOARD SCTANNING

27C4

27Ce
o7C7?
o7C8

07CA
J27C8
J37CC
D7CE
JdTCF

0701

07D2
0703

D7D4
3705
07D6
07D7

07D9
J7DA
27DC
JTDF

27E1l

1802 ~D702s

50

10EE ~2734%

TA
B7
2807 ~0701s

EB

71

C3FE $
23

3601

El
D1
z1

oC
AF
38
20C9 ~07a2s$

Cl

tB25 $
Cbooos

1084 ~D795%

co

SORCIM 808x Assembiar ver

& DETDDE

JR

MOV
MOV

“
™
"

.
v
o

ECHO
INC
ENDM

SJINZ

:5

EslL
CoH

KLE_LEN
HL

3

345E <2/55/7= =9:92 Pags 73

8:RIM141 .ASM

SELSE {AN ZM3TY ENTRY IS FOUND)
5SAVE ADRS OF EMPTY ENTRY IN DE

SNEXT ENTRY

STILL LIST SZANNED

SCHEIK IF AN EMPTY ENTRY WAS FOUND.

MOV
OR
JRZ

EX
STS
SBIT
INC
STO

.
o
.

bhiJ
pOP
POP

..
~
"

INC
X0OR
CMpP
JRNZ

POP

.
[+:]
"

SLA
CALL
DJINZ

RET

LX)
A
6

DE yHL
CoLHLI
KL_USEDs [HL]
HL

DB _CT,[HL]

RDROW
21

SIF EMPTY ENTRY WAS SDUN) THEN
SHL = EM3TY INTRY

$STORE THE KEZIY IN THE LIST
$SET USZ) FLAG

$STCRE DZIBOUNCE DELAY

$RESTORE ALL REGSTERS

SINCREMENT COLUMN NJ43ER

FUNTIL ALL COLUMNS SZANNED
FRS57TIRE 3L

$MOVE TO NEZXT ROA
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OTE2

0T7E2

D7E2
D7E3
0754
07ES
0TE6
DTET
D7EA

07EB
JTEC
DTEF

D7FO
DTF3
JTF4

D7FS

SOICIM B808x Assembler ver
CEYBOARD SCANNING £ DECODE

CHKEY:
JCHECKS IF KEY NUMBER IS ON.
SENTRY
A B KEYNJM3ER
$EXIT
32 CLR = KEY IS 0OFF.
32 SET = KEY IS ONe
PROC

ES PUSH HL

F5 PUSH AF

1F RAR

1F RAR

1F RAR

CDF607 CALL GTHMASK

Fl poP AF

D5 PUSH CE

COF607 CALL STMASK

£l poP HL

2Dooo8 CALL RDRJIA

A3 AND £

El PP HL

9 RET

3458 <:/55/7= =9
3

$SAVE CALLZRS HL

$SAVE KEYNJMBER

SRIGHT JUSTIFY RIW NJUMIER

SGET KEY NJY3ER

$SAVE ROA MASK

$GET COL MASC (COL NJM IS IN 3ITS Dee2)
SMOVE RIO4 MASK TO L

SGET ROW ZF XEY¥S ADRSID BY L
52 IND = VALUE JF KEY
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SURLIM BUBX ASsembler ver 3.5F
XEYBOARD SCZANNING & DECODE

27Fs GTHMASK:
SGENERATES MASK WITH ONE BIT SFT.
SENTRY
A = BIT NUMBER (0ee7)
SEXIT
iE = MASK

DTF6 PR3C

07F6 1ED1 LOK Esl

07F8 E607 AND 7

D7FA 8 21z RZ

37F8 1823 $ SLA €

Q7FD 3D DEC A

J7FE  18FA AD7FaAs JR sl

<:/5577=

=9:92 Pags
BiRIM141

75
«A5H
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KEY3D0ARD SCANNING & DEIODE

0800

0800

0800
0802
2803
0BOS
0806
0808

2622

ED4F
TE
EEFF
9

SORCIM 805x Assemblar ver 3.5 <3/55/7= =9:92 Page 75

RD04A:

$READS A RDOW 2F KEYS

SENT2Y
sL

SEXIT
A

PROC

LDK
MOV
MOV
LD

XOR
RET

LOWER 8 B8ITS OF ADRS T2

ROW VALUE

He HIGH(H.KEY)
AsL

ReA

Ay [HL]

DFFH

B1RIM141 LASM

READ THE RIW

$HL = PRT &DRS FIR GIVEN ROW

$INVERT VALUES
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SOCIM B8O8x Assembler ver

KEYBOARD SCANNING & DECODE

0899

0809

0809
3804
080C
080OF
0810
0811
3813

0815

0816
0818

0818

081C
081E
0821
0823
0824

0825
0826
0827

2828
2324

982C
D82E

0830
31832

008D

Anon
oo

008A
00ec
0053

Howononon

5F

1600

210408

19

7€

FE21

381F ~0834$

F5

2EO1
£D0008

£S5

2EBO
cDooos
£608
SF

F1

B3
S5F
Fl

CB53 $
202E "~D85AS

CB63 $
2014 ~0844%

CB58 $
2004 ~0D838%

LFT_ARW
RT_ARM
JP_AW
IN_AW
AM_SIRN

KBSERWV:

80H
S8H
8AH
8CH
l['

$SERVICZES THE KEY

JENTRY
A
3ISPI-4

SEXIT
SNIONE

3PRESERVES REG B

PROC

KEYNJMBER

3,55 <K:/55/7= =9:92 Pages 77

BiRJIM141 +ASM

POINTER TO KEYLST ENTRY (USED FOR SLIDEZ =NI 3NLY)

$SETUP HL TD POINT TO KEYCODE TABLE ENTRY FOR THIS KEY

Moy
LDK
LDK
ADD
LD

cMp
JRC

PUSH

LDK
CALL

PUSH

LDK
CALL
ANT
MOV
POP

OR
Mov
poP

BI1T
JRNZ

BIT
JRNZ

BIT
JAINZ

EsA

D+ 0

AL+ KYCOTB
HL+DE

Ay [HL]

s 141
KEYE

AF

Ll
RDROW

AF

L+ 80OH
RDROW
8
AF

EyaA
AF

CTL_KYsE
KEY4

SHET_KYsE
KEY2

ALPH_KYosE
KEY1

$FALL THROUGH TO WKEYE"™

SUSED HEIE AND LATER

$IGNDORE SHIFT/CTL STC S0 THARS LESS THAN 214

3ROW 0 ADRS
$GET R3W CONTAINING CTL.SHIFT AND ALPHA KEY

SRESTORE KEYCODE

G0 PROCESS CTL KEY

3G0 PROCESS SHIFT KEY

3G0 PROCESS ALPHA KEY



uonelodio) Jeindwo) suiogsQ 2861 o WbuAdon

SORCIM 808x Asszmbler ver 3.5 <K3/55/7=
CEYBOAD SCANNING &€ DECODE

2834 KEYE:

$STDRE KEY CODE INTO "LKZY"™ AND RETURN
0834 325EEF STD AsLKEY
0837 C9 RET

=9:92 Paga
3:3°M141

78
o ASM
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SORCIM 80B5x Assembler ver

KEYBDARD SCANNING & DECODE

0838
0838
J83A

283C
J83E

0840
2342

FE6&L
38F8

FESD
30F4

EE20
18F0

<EY1:
cMp
~A3834% JRLC
3272 cMp
~0834% JRNC
2282 XOR
~38343% JR

1,

KEYE

80H
KEYE

20H
KEYE

3.5E <K:/55/7= =9:92 Page 73
3:1RIM141 LASM
$PROCESS ALPHA XEY
SEXIT WHIN LESS THAN ®a'. AL2HA HAS NO EFFECT

50R WHEN >= 304

$EOLD CHAR T3 UP2ER

CASE
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0844
2844
2846

D848
J84A

284C

J84E
2850

FES1
30F4

FESB
3806

20F2

3E50
18E2

~383Cs

~0852%

~3840%

~0834%

SORCIM 808x Assembler
CEZYBIJARD SCANNING & DECODE

CEY2

cMp
JRNC

MP
JRC

JRNZ

LDX
JR

150
27
X

KEY3

As*]"
KEYE

ver

3.5E <2/55/7= =9:92

B:RJIM141

s PROCESS SHIFT KoY

Pagz2 80

«ASM

36072 ALPHA AHEN CHAR > *a’

$GOTO PRICZSS SHIFT NUMERICS

SINVERT SHIFT 21T

SCONVERT [ T2 1]

=0R

LA

ZTC
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SOICIM 808x Assemblar ver 3.5E <:/55/7= =9:92 Pags 31
CEYS3DARD STANNING E DECDDE 33ROM14]1 oASM

0852 KEY3:
SCHARS * TJ > (ASCII CODES 27H TO 3EH) ARE CINVERTED USING

$THE SHFT_T3. D=0 FR0OM BEFIRE

0852 5F MOV EsA

0853 218508 LDK HLoSHFT_TB - *2t?
2856 19 aADD 4L+DE

0857 TE KEY3a: LD Ay [HL]

2858 1834 *D834s$ JR KEYE
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SORCIM

KSYBOARD STANNING & DECODE

085A

0B5A
J18s5¢C

J85E
0860

0862
0864

0866
0868

J86A
286C

286E
2870

2872
2874

D876
2378

FEBD
2833

FEBB
2833

FEBA
2840

FESC
2840

FES3
2850

CBb63
2808

FE2F
2004

3ETF
1884

A0831%

~2835%

~234568

AdBAAS

~DB3ES

$

ADBTAS

AJ87AS

~0834%

KEY4:

s PROCESS
$IF CHAR
$BITS.

$IF CHAR
$IF CHAR
SAE CAL

808x Assembler ver 345E <K3/55/7= =9:92 Page 82

8IRIM141 «ASH

CONTROL KEY
IS BETWEEN AeeZ THEN TURN OFF THE 3 HIGH JRIER

IS BETWEEN *+%ae*?* IT IS TRANSLATED AS PER TA3LE CTL_TB*
IS THE ARROW KEYS OR THE *1°/°([" KEY THE SLIDZ “UNCTIINS

LEDs

Mp
JRZ

cMp
JRZ

oMp
JRZ

CMp
JRZ

cMe
JRZ

BIT
JRZ

cMpP
JRNZ

LOK
JR

LFT_ARW
SLIDEL

RT_ARW
SLIDER

JP_Ad
SLIDEY

DN_ARW
SLIDED

HM_STRN
DOHOME

SHFT _K¥Ys= STEST FOR INTL SHIFT
KEY5 SIF NJT

A 315 IT 2
KEYS 3IF NOT *2°

AsDTFH SCELEAT (EY
KEYE
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SORCIM 8C3x
KEYBDARD SCANNING & DECODE

D87A KEYS5:

087TA FE&D tmp
087C 3808 ~0886% JRC
JB7E FET78 iMp
3880 3082 ~0834$ JRNC
0882 E61F AND
1884 18AE ~D834% JR

Assembler ver

'al
KEY®

tzv4]
KEYE

1FH
KEYE

3e5E <K3/55/7= =9:92 Page 83
B:ROM141 .ASM

sGOTD TRANSLATE

C44ARS FIM TABLE
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KEYBOARD SCANNING & DECODE

0886
0886
2888

088A
088D

0D88E
088F

FE2C
38AA

A0834%

21F808

S5F

19
1806

~0857$

SORCIM 808x Assembler ver 345E <:/55/7= =9:92 Page

KEYé6:

CuMp
JRC

LDK
MoV

ADD
JR

3:R3M141

*

KEYE SNO TRANSLATION IF C4AR
HLoCTL _T3-*,*
EvA
3D=0 FROM ABIVE
HL.DZ
KEY3A

86

«ASH

3ELOW
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KEYBOARD SCANNING

0891
0891
2893

0895
2895

3897

‘3894

0898

289C

J89F
2840

084l

0843
08A4

2845

0£02
1802 ~0837%

DEFE
3A81EF
31

4F

CD7300

51
El

3603

ES
D5

o]

SORCIM 803
£ DEIODE
3SLIDE FUNCT
SLIDEL:

LDK

JR
SLIDER:

LDK
SL21: LD

ADD

M3V

CALL

3SET REPEAT

sL:2:  POP
POP

STO

PUSH
2UsSH

RET

X Assemblizr ver 3.5E <:/55/7/7= =9:%¢ Pags 85
BIRIM141 LASH

TONS.

Cy2
SLR1

Co-2

A PIAAD 3GET HORIZINTAL CUDJRD.
AsC

CsA

OPAD SFUNCTION PIA

COUNT FOR THESE CEYS (DOVERRIDE COUNT SET 8Y THE K3DRVR)

DE $GET RETURN ADRS

HL SPOINTER T3 REPEAT ENTRY
SLD_RCT,[HL] SREPSAT TOUNT FDR SLIDE (EYS
HL

DE SRESTGRE STALX
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SOICIM 808x Assembler ver 3.5 <:/55/7= =9:92 Pags B85

CEYBDARD SCANNING & DECODE BIRIM141 .ASH
08A6 DEOL SLIDEU: LDK Coel

J8A8 1802 *0BACS JR SLD1

D8AA OEFF SLIDED: LDK Ce-1

DBAC 2162EF S5LD1: LDK HL+PIABD $MERGE NEW VERTOFFSET TO L3WER 5 BITS OF PIA3
DBAF TE LD Ay [HL1]

08B0 81 ADD A,C

08B1 E61F AND 1FH SMODIFY CZUIRENT WITH #1/3-1
08B3 &F Mov CsA

0884 TE LD Ay [HL]

0835 EBED AND DEOH

08B7T B1 5LD2: OR C

0888 &F MCV CsA

2889 (CDB60OD CALL oPBD

083C 18E1 ~JB83FS JR SLR2
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SORCIM 808x Assembler ver 3.5E <:/55/7= =9:92 Page 87

CEYBIAD SCANNING & DECDDE B3ROM141 .ASM
088% DOHAQME:
$SET DENSITY BIT
D8BE 3451EF LD AsyPTAAD $GET OLD VALJE
08C1 £601 ANT 6o0C_00013 SSAVE DENSITY BIT
08C3 F6EA ORI VFLD 5OR IN HIRIZINTAL DJFFSET
28C5 &4F MoV CsA
08Cé6 CD79D0 CALL OPAD SFUNCTION PIA
08C9 3A562EF LD AsPIA3D
38CC E5E0 AND OEOH tHOUSE KEEPING BITS
D3CE  4F MoV CeA
08CF 3AEFEF LD 44 VRTOFF SGET LAST VETICAL J=FSET
38D2 18E3 ~2837s JR SLD2 $AND THE VZIRY TO 0 ALSD
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SOLIM ED22x Assembler wvar 3,55 <3/55/7= =9:32 Page 838
CEVYBNAD SCANNING £ DECICE ITRIMLI4L 2 ASM

$KEY CCOE TRANSLATION Ta3LEsS

23D4 KYZDTB:

2804 13037F7F 38 escs tabs 2rce erc

38D8 TFQOD27538 08 arcy Crs *"*%% °[°

08DC 31323334 DB T1%y "2, '3, 6"

98E0 35363738 3] 159, v5t, T, 3¢

08E4 T1T776572 23 "g's *wW's 'e's °r?

J8E8 74797569 ppl:) T, fyt'y 'u'y 'i?

38EL 61736464 o3 Yaty "3's Aty *f°

28F0 57585A58 08 3% *n'y *j'e 'Kk?

03F4 TATB5376 D3 TZ% 'x%y 'C'y 'Vv'

28F8 526E6D2C bl:] th'y n'y "m'e 's*

08FC 3A803020 pl 8ahs 83hy *0%y ' °*

2300 2:ST706F39 08 ".%y '2' '0'y *9°

0904 888C2D2F 03 8ahe Bzhy =%y °/°

0908 385C6L3D 08 T30y TNty Y]ty =t

090C SHAT_T3:

290C 2200000000 DB swe, 00hy 00hs 0Ohe 00N
2911 3C5F3E3F29 ke T, Yty YD, 20, )
2916 2140232425 38 Prr, vQr, tyv, Tgt, 'RT
2918 S5E262A2300 03 vAr, tgv, tme, v(', 30h
0920 34002800 pl) *:¢, 0Dhy "+°%y 0Ch

2924 781F7TDT7E ZTL_T8: 23 T{*y Y_'-43h, "}y '
0923 8081828334 28 80hs 31hs 32hs 83hs 24h
092D 85856873839 28 85hs 25ns 37hs 38hs 89h

2932 0D00D050 D3 0Chs 20hy O0Hs 60H
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SOCIM 808x Assembler ver 3.5E <:3/55/7= =9:92 Pags 83

IESE-488 INTEZRFALE, B8:0M141 .ASHM
L 1
: T ENTERED 05/01/31 FROM TNW XFROXs SZHe !
H D T +

SLAST EDITED AT 09:29 ON 11 NOV 89

3 THERE ARE F3UR COMMANDS T3 THE 6821

H 00 PERIPHERAL/DIRECTION REGISTER & IPDRA
H 01 CONTROL REGISTER A PRV )
H 10 PERIPHERAL/DIRECTION REGISTER B _PDRB
3 11 CONTROL RESISTER 3 CB

SBIT 2 OF THE CONTROL RESISTER (4 AND B) ALLIWS SE_ECTIIN OF EITHER
3A PERTIPHERAL INTERFACE RRESISTER OR A DATA DIRECTIIN RRFESISTER,
SA "1™ IN BIT 2 SELECTS THE PERIPHERAL RZGISTZR.

STHE TAD DATA DIRECTION RESISTERS ALLOW CONTR0OL IF THE DIRECTION
30F DATA THROUGH EACH CORRRZISPINDING PERIPHERAL DATA LINE.

3A DATA DIRECTION REGISTER BIT SET AT "0" IONFIGURSS

STHE CORRESPOINDING PERIPHZRAL DATA LINE AS AN INPUT.

3A RESET AT POWER UP HAS THE EFFECTY OF ZEROING A_L PIA RIGISTERS,
STHIS WILL SET PAQO-PAT, 2303-P37, CAZ2s AND (32 25 INPUTS,

$AND ALL INTERRUPTS DISA3LED.

SSIGNALS ATNs RENy AND IFC WILL BE CRIVEN LOA

SUNTIL INITIALIZED BY SOFTAARE.

3DATA DIRECTIIN IS ALWAYS SET FOR QUTPUT =D THE DATA ESISTER,
$DATA MUST 3E SET TJ ALL INES WHEN INPUTTING,

3THE INTERFACE IS IN SJOURCET HANDSHACE MODT IF DATA ZNAZLI (P30D)
51S SET TG "O", AND IN AIZCEPTOR HANDSHAKS MODE IF ST TJ m"1vw,
SWHEN SWITCHING FROM SJURCE TO ACCEPTOR 4ANDSHAKE,

SATN WILL ALWAYS 3E LCWe.

$TAKST CONTRIL CAN ONLY B35 CALLED FOLLOWING A G2 TO STAND3Y,
SAFTER A FATAL ERRAOs PEIFIRM AN IFC RESET,.

$STANDARD VALUES USED:
sCCRA OCLlI(IFC)(DIR1D

sCCR2 OCI1{RENI(DIIOD

sCPDA SOURCE JIRECTION 1111_1111

H CATA DATA

sCPDA ACCEPTOIR JIREITION 1111_1111

H SATA 1111_1111

sCPD3 sOQuURCE JIRECTION 0011_1111

3 SATA 222A_39012 74 = ATN
Z2DB ALCEPTOR JIREITICN 1101_9111

;
H JAT4 2129_2101
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SCLIM B808x Assembler ver 3e5f8 <:/55/7= =9:92 Pages 92
TEEE-433 INTZIRFACE. BIROM141 <ASH

$PIA SIGNAL DEFINMITIONS:
SALL SIGNALS AE LOW ON THE IEZE 3US WHEN 214 REGISTER CONTAINS "1%.

3 PAO 210 1

H PAl DIC 2

H PA2Z 210 3

H PA3 SI0 &

; PAG DIO 5

H PAS DID &

H PAS D10 7

3 PAT DIZ 8

H CAl SRQ

H CA2 IFC

H PBO ENABLE DATA JUT (ENA3LED WHEN "OM)
; PB1 ENABLE NDACT/NRFD (ENA3LED WHEN "0™)
H Pa2 ENABLE EJI/DAV {ENABLED WHEN "O7")
$ 283 EQT

5 PB4 ATN

H PBS DAY

H P86 NDAC

H PaT NRFD

H cal NOT USED

H ca2 EN

©

INTROL WORD FORMAT

o

st 7 1 s 3L 5 IC & 3C 3 1L 2 1C 1 3 O 1}

$CIRQALIITIRQAZ]L CAZ LONTROL 30 ODRAIL CAl CINTRIL]
STIRQBIICIRQA2]L 282 CONTROL 10 DORBIC CB1 CZOINTRIL]
H IRQAL 0 INTERRUPT FLAG SET B8Y FALL 0% SRQ
s IRQA2 0 NJT USED

H CA2 110 SET IFC HIGH

H 111 SET IFC LOW

H DDRA 0 /4 DATA DIRECTION REGISTER A

H 1 2/d PERIPHERAL REGISTER A

H cal 10 SET IRQA1 HIGH ON RISt OF SRQ

H IRQ31 0 NOT USED

: 1RQB2 0 NOT USED

H c82 110 SET REN HIGH

B 111 SET REN LOW

3 DORSB o R/Ad DATA DIRECTION REGISTER B

H 1 }/W PERIPHERAL REGISTER B

H Bl 00 NOT USED
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TEEE-488 INTERFALE.

SOCIM 808x Assembler ver 345E <:3/55/7= =9:92 Pagz 91

$BIOS CALL 1:

-

we v

CAN BE

EXITS 1
SOURLCE

BIR3IM141 LASHM

CONTROL 3JUT
CALLED WHILE IN ANY STATE,

N THE CONTRILLER STANDBY STATE (ATN HIGH),
HANDSHACE M3DE

SPARAMETER PASSED IN REGISTER C:

.. we

. s vs

BIT O

BIT 21
3 X

IF ®1™, THZ IFC SIGNAL IS SET LOW =DR 10D MICZRI-SEC
AND ALL 2TA SIGNALS ARE INITIALIZED

NG ACTION

1 0 SETS REN HIGH
1 1 SETS REN LOW
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SORCIM 802x Assembler ver

IEEE-488 INTERFACE,

2935
0936

0936
3937

2938
3934

093C
093F

0941
0943
2946

2948
0949
094C
394F

2951
0953
3956

2958
23954

2950

D95F
0950

2962
0354

3967
3969

0953
236D

336F
2971
0973
0976

8977
2978

CB&4l $
2823 *T7957$

210129
35634

3EFF
320029
363€

AF
320029
210329
3630

3E3*=
320229
3634

3€E02
320229

3E19

3D
20FD ~JI95F8

3838
320129

2351 s
230B *02576%

IE.CC:
PROC
PUSH AF
PUSH HL
31T 0sC
JRZ :$31C20

SINITIALIZE ALL IEEE-483 SIGNALS

LK HL+sZCRA

STO 0011_10128,[+L1}
LK A,1111_11113
STD AeTPIRA

STD 0011_111233,[HL]
XRA A

STC A+ CPORA

LK HL9CCRB

STO 0011 _02023,[HL]
LK A+2211_11113
ST AyTPORB

STQ N011_21008s[HL]
L A9 00022_02123
5TC A,C2028

SLEAVI IEC LW FCR 100 MICRD-S=C

LK Ae25
131C10: OEC [}
JRNZ :81C10
LK 4,0011_01108
ST LERAE
131023: 317 20
JrZ $31C40

SSET/CLEAR REN

LK 4500211_01003

21T 1.C

JRZ 131032

LK 4,9011_11003
:81C30: S$TD A,CCR3
:81C&0: POP HL

po® AF

RET

3.5¢

<2/55/7= =93:32
3:RIM141

Pags 32
o ASH

3CHECK 5T SUB-CIMMAND

SENAZLE SQ AND SET IFI-2JT _OA

$OIRECT DATA DOJT

$SEYT REN=3UT HIGH

m

$OIRECTION 72 SOURCE HANDSHAL

SVALUSS =33 SJJRIE HANISHACE

$DELAY 102 MITR0-52C

-COMMAND

ur

SCHECK RIN 5
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SORCIM 808x Assembier ver

IEEE-488 INTZRFACE,

2979

0979

0979

097A
0970
2980
0982
0984
0987
2989

3384
D9gs

E5

3A0029
210229
CB3E
C3CE
3A0129
E68)
07

g1
e

IE.ST:

33105 CALL 2.

STATUS IN

3.58 <K:2/55/7= =9:192
3:R3M141

SCAN BE CALLED ONLY WHILE IN SOURCE HANDSHA<CE
5BIT © OF REGISTER A SET IF SRQ IS LOW

PROC

PUSH

LD
LK
C8IT
SBIT
LD
AND
e

PGP
RET

HL

Ay CPIRA
HL,C23D38
1o [HL]

1+ 0HL)
AyCCRA
1000_00023
A

HL

SCLEAR QAL

MODE,

2ags

SPULSE ENA3LE ndac/nrfgd

$SET SRQ VaALJE

N

A

33
WASH
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SOCI4 808x Assembler ver 3.5E <:/55/7= =3:92 Page 94

IEEE-488 INTZIRFACE.

398C

098C
p9s8cC

098D
J98F
0992
3993

3996
2997

F5

3E02
320229
AF
320029

F1l
o)

IE«GTS:

B:RIM141 ASH

$8I0S CALL 3 GD TO STAND3Y
SCAN BE CALLED ONLY WHILE IN SOURCE HANDSHAKZ MODE

SENTRY
$NINE

PROC
PUSH
LK
STO
XOR
STOo

POP
RET

AF

4,0000_00108 SSET ATN HIGH
AsCPDRB

[ sFLOAT DATA 3yS
AsCPDRA

AF
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SORCIM 803x Assembler ver

IEEE-483 INTERFACE.

0998

3998

0998

0999
099C
J99E

J09A0
0942
29A5
09A7
09AA

39AC
DI AE

0981
0983

2985
2987

0989
29BA

098C
D9BE

29Co

J9C2

09C4
DoC7
09C9
09ccC

09CE
29D0
PEDE]
0905

09D6
09D7

ES

210229
C841 $
2022 ~D9T2%

3607

340329

CB97 $
320329

3607

£BD7 s
320329

3685
3E19

CB6E $
2807 ~09C0$

3D
20F9 ~D2985s$

3E81
1816 ~2926$

36C5

CBE6 $

3A0329

897 $
320329

363F

CB07 $
320329
3612

AF

El
c9

IE.TC:

$BIOS CALL & TAKE CONTROL

5CAN BE CALLED ONLY WHILE

IN THE CONTROLLER

3.56 <K:/55/7= =9:92

Pajgs 95

B:RIM141 ASM

SEXITS IN THE CONTRCLLER ACTIVE STATE (ATN LIOW).
$3IT O OF REGISTER C SET TO TAKE CONTROL ASYNZHRIN2US

SEXIT

3A
PROC
PUSH
LK

317
JRNZ

= $ZRROR CIDE

HL

HL+CPD2B
0sC
:B4C30

$TAKE CONTROL SYNCHRONOUSLY

:B4C10:2

:B4C20:3

:B4C30:

3SET-UP

384C402

STO
LD
C8IT
STO
STO

S8IT
ST2

STO
LK

BIT
JRZ

DEC
JRNZ

LK
JR

STO

SBIT

0000 _0D111Bs{HL]
A9 CCR3B

29A

AsCCRB
1101_01118s[HL]

2+A
AsCCR3

1000_01018+[HL]
As25

Se[HL]
2B4C20

A
184C10

Ay1000_00013
1B4C40

1100_01018,[HL]

49 EHL]

FOR SODURCE HANDSHAXE

LD
CBIT
ST0
STO

SBIT

STO
ST2

XOR

poP
RET

A+LCCRB

244

AsCCRB

0011 _11118,IHL]

2+ A

AsCCRB
0001_00103,[HL]
A

HL

SDISABLE DRIV

ZRS

STANDSY STATZ (ATN HIGH).

SOURZE 4JANDSHAKE MQODE.

$DIRECTION REGISTER

SSET NRFD LOW

$DATA VALID 4AS DRIP?ED

SWAIT 100 MICTRO-SEL

3SET DATA VALID TIMEQUT =30R

SSET NDAC LODW

SSET ATN LOW

SDIRECTION REGISTER

SCONTROL SIGNAL INITIAL VALUE

sCLEAR ERRD

CODE
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SORCIM 808x Assembler ver 3.5E <£:/55/7= =9:92 Page 95

IEEE~-488 INTERFACLE, B:RIM141 LASH

3908

09D8
0908

0909
29DC
39DE
J9E0

29E2
09E4
09E7
09E9
D9EC

JO9EE
09F0

09F3
O9F4
09F7

J9F9

€5

210229

CBE6 $
C3s6 $

2825 ~DADTS

3617

3A0329

€897 $
320329

363F

CBD7 s
320329

AF
320025
3612

180C ~DADT7S

IE.OIM:

$BIOS CALL 5 DUTPUT INTERFACE MESSAGE

$CAN BE CALLED WHILZ IN ANY MODE OR STATE

SEXITS IN THE SOURCE HANJISHAKE MODE WITH ATN LOW.

SEXIT
3A = ERROR CODE
H = MULTI-LINE MESSAGE
PROC
PUSH HL
LK HLsCPDRB
S31IT 43 [HL] SSET ATN LOW
BIT 0s [HL]
JRZ IE«SHK

$SET-UP FOR SJURCE HANDSHACE

STO 0001_01113,{HL] 3DISABLE DRIVERS

LD AsCC3B

[4:30} 29+A

STD AsCCRB

sTO 0011_11118,[HL] 3DIRECTION REGISTER
SBIT 294

ST3 AsCCRB

$FLOAT EXTERNAL DATA 8US

XOR A

STQ A,CPDRA

570 0001_00138,EHLI SCONTROL SIGNAL INITIAL YALUE
JR 1E«SHK



SORCIM 808x Assembler ver 3.5E <K:/55/7= =9:92 Pagz 37
IEEE-488 INTERFACE. B:ROM141 L ASM
09F8 IE.ODM:
SBI0S CALL & CUTPUT DEVIISE MESSAGE

SCAN 3E€ CALLED ONLY WHILE IN THZ SOURCE HANDSHAKE MODE W#ITH ATN HIGH OR LOde
SEXITS IN THE SDURCE HANDSHAKE MODE WITH ATN HIGH.

uofiei0di0 Jeindwio) 8u10qsO 2861 o W BAdOD

SEXIT

sC = MULTI-LINE MESSASE

58 = EDI REQUEST

L = ERROR CODE
09F8 PROC
09F8 E5 PUSH HL
33FC 210229 LK HLsCPDRB
D9FF [3A8 $ CBIT 4y [HL] $SET ATN HIGH
JA01 UB40 $ 31T Cs8 3CHECK IF EQI REQJUISTED
JAD3 2802 ~DAJT7s JRZ TE.SHK
JAD5 CRDE $ SBIT 3y [HL]

SPERFOIM SDURCE HANDSHAKE

2A07 (B6E $ IE.SHK: BIT 59 [HL1 B
DAD9 2018 ~DA25$ JRNZ :B6KLS5O 30AL TIMEJJT RE-ENTRY
DADB 79 MOV AsC 3PLACE DATA JN B8US
JACC 320029 STO AsCPORA
CAOF 3EDA LK A+ 10
JAll IBTE $ :B6C20: BIT Te[HL]
JA13 2807 ~DAl1CS JRZ :B56C30 SREADY FOR DATA
DAl15 3D DEC A
JAl6 20F9 ~DAlls JRNZ :B6C20 TWAIT FOR 10D MITRI-SELC
DAl8 3EB82 LK A9 1000_02103 $SET RFD TIMEJUT ERRIR
DAl1A 1B81F “DA3B$ JR 336C80
JAlC CBT76 $ 386C30: BIT 549 [HL]
JALE 2004 ~DA24$ JRNZ :86C40 sDATA ACTEPTED LIJW
DA20 3EB81 LK A»1000_02018 $SET DEVICE NOT PRESENT =R0R
0A22 1817 ~DA383S JR 2B6C80
DA24 CBEE $ :856C40: SBIT S5+ [HL] SSET DAV LW
D426 3EFF $86C502 LK A9 255
DA28 IB76 $ 3B6C50: BIT 69 [HL]
JA2A 2807 *~0A33s JRZ :B6l70 $DATA ACCEPTZD
0aA2C 3D DEC A
0A2D 20F9 ~DA28S JRNZ 236050 SWAIT 1030 MICRC-5EC
DA2Z2F 3E84 LK A, 1000_01003 SSET DAC TIMEQJT EWRM
JA31 1808 “~DA38$ JR :86C80
JA33 IBAE $ :85C70: CBIT Se[4L1] $SET DAV HIGH
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TEEE-488 INTERFACE.

SDRCIM 808x Assembler ver

2A35 IBSE 13 [4: 381 3, CHL]
DA37 AF XOR A

JA38 320029 STD AsCPORA
0A38 E1 :B86C80: POP HL

DA3C 9 RET

3.5E

<:/55/7=

=9:92 Page
BiRIM141

3SET EOI HIGH
SREMOVE DATA FRDOM 3US

98
»45M
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SORCIM 808x Assembler ver

IEEE-488 INTERFACE.

0A3D

DA3D
DA3D

0A3E
OA3F
JA42
JA44

0A46

JA48
A48
944D
0A50

DA52
0A54

0A57
DAS9
DASC
DASE

3A50
2462

JA54
JA566

JA68
JABA

0A5C
JA6D

DASF
DAT2

JAT4
D476
JAT9
DATA
JATC
JATE

IE.1DM:

$RINS CALY

SCAN BE CALLED WHILE IN ANY MODE OR STATE

3.5E

<2/55/7=

=9:92
B:RIM141

SEXITS IN THE ACCEPTOR HANDSHAKE MODE WITH ATN HIGH.

SEXIT

25

EB

210229

CB46 $
201A ~DA50S

3517

3A0329

cB897 $
320329

3607

c8D7 s
320329

3EFF
320029
3655
3645

L
A
sH

PROC

PUSH

STO

SBIT
STD

LK

ST0
STG
STO

nonon

DE

DE#HL
HL+CPDR3B
Oy [HL]
:B7C10

0001_011

AsCCR3
29 A
AyCCRB
1101_011

2+A
AsCCR3

As1111_1
A+ CPDORA
0101_010
0100_010

ER30R CODE
DEVICE MESSAGE
DEVILE MESSAGE

3SAVE RE-ENTRY DATA

13+ [HL]

18, 04L)

11138

184 [HL]
18, [HL]

SPERFORM ACCEPTOR HANDSHAKE

CB76 $ :37C10:
2820 ~JA384%

C388E $
3E0A

IBAE $
2008 "DAT4%

237C20:

3D
20F9 ~0A638s

118230
1821 *DA3SS

CBFE $ :87C30:
3A0029

57

1EOQC

CBSE 13

2802 ~0AB2S

BIT
JRZ

CBIT
LK

BIT
JRNZ

DEC
JRNZ

LK
JR

SBIT
LD
MoV
LK
BIT
JRZ

69 [HL]
:37C50

7o [HL]
As10

S5s [HLY
:B7C30

A
237020

CE,1000_
:B7C80

T+ [HL]

AsCPD2A
CsA

EeO

3, {HL]

337040

0Cc108

sDISABLE DRIVERS

SDIRECTION REGISTER

5DATA INVALID TIMECUT

SSET NRFD HIGH

sDATA VALID

SWAIT 100 MIZR3-SEC

$SET DATA VA_ID TIMEIUT

SSET NRFD LDOW

SREAD DATA

SREAD E31

Page 39

eASH

SFLOAT INTZRNAL JATA 3US

SCONTROL SIGNALS INITIAL VALJZ
$SET ATN HIGH

Z30 RE-ENTRY

2'30R
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SORCIM 808x Assembler ver

IEEE-488 INTERFACE.

JA80
JA82
JA84

JA86
JA88

DABA
JA83

JABD
DABF
2491
JA93

JA9S5
0A96

DA9T
0A38

1E01
CBB6
3EFF

iBsE
2809

3D
20F9

€803
C3F8
1802
Z8F6

EB
7C

D1
co

$

$
~DA93S
~JABGLS
$
$
~J2A95%

$

:B7C40:2
:B7C50:

:B7C50:

2B7C70:

237C80:

LK
CBIT
LK

8IT
JRZ

DEC
JRNZ

SBIT
SBIT
JR

SBIT

EX
Moy

pOP
RET

Esl
69 [HL]
A 255

Se [HL]
:B7C70

A
137C50

2eE
T+E
sBTCBD
5y [HL]

CEsHL
AsH

DE

365E <3/55/7= =9:92 Page 100
BzROM141 .ASM

3SET NDAD HIGH

$DATA VALID DRIPPED

SWAIT 1000 MICRO-SEC

$SET DATA INVALID TIMEJJI ERID

SSET NDAC _Oo

SMOVE RESULTS TO REGISTERS A AND HL
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SOCIM 808x Assembler ver

IEEE-488 INTSRFACE.

0A99

0A99
0A99

BA9A
DASD
DA9F
DAA2

JAAG
JAAS

OAAT
DAAA

DAAC
DAAD

ES

210029
3E18
320229
36FF

TE
3600

210229
3612

El
c9

IE.PP:

SBIOS CALL 8 PARALLEL POLL

SCAN BE CALLED ONLY WHILE IN THE SOURCE AANDSHAKE 400E

3.5E <:/55/7= =9:92 Pagz 101

B3ROM141 .ASH

SEXITS IN THE SJOURCE HANDSHAKE MODE WITH ATN LCW.

JEXIT

A

PROC

PUSH

1K

LK
sTo
ST0

LD
STD

LK
STo

PoP
RET

= PARALLEL POLL VALUZ

HL

HL.CPDRA

Ay0001_10118
AsCPDRB
1111 _11118,£HL)

Ay, [HL]
0y CHL]

HL+CPDRB
0001_00103, [HL]

HL

sFORM PARALLEL POLL
SFLOAT INTZRNAL DATA 3JS

SREAD PARALLEL POLL DATA
SRE-STORZ SJJRCE 4ANDSHAKLE

WITH ATN HIGH OR

MJDE

LOWe
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9
ISCE-4R8 INTEZRFACZER, Bk

2ag2 102
14l oASM

SCTIM B808x Assembler ver 3.5€ <K:/85/7= =

I~

=0 1]
$ISEE drivers:

3Tae routinas IZINSTAT, IEINP and IEZUY ar=2 used to

stransfer characters t2 and from an IEEZ Jevic2 attzched to tha
$OSBORNE I1FESZ porte The 2ddress of the device is spacified in

5tre cell IZ_ADRS.

sThe function ISINSTAT raturns the status of the input davicze
sUAfortunately trere is 10 standard way 3y wahich an IEZE davice
sindicatas that it has a charactsre In order to dstervine thiss one
shas to read the charactar devices &s a [P#% transisnt czn call
$ISINSTAT many times bafarz2 calling IEIN? to read a chare and TEINSTAT
shas ts read tn2 char to dz2termine the statuss the cnaractzar read nhas to
b2 baffered until call to IZINP is mades TZIMST4T reads the davice
3only wian the suffer is enotye As zeros arz usad to indicatz

sthat the 5fr is emptys 3 "ull character can not bz read fron the
SIEEE devicee.
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SORCIM™ 808x Assembler ver 3,5E%

IEEE-438 INTSRFACE.

DAAE

SAAE

JQAAE
0ABO

TEJSTAT:
sraturns status of IEEE
3IEEE always appears t3 o2 ready

PROC
F6FF JR1 JFFh
o] RET

<:/55/7=

=9:92 Page 103

B:RIM141

+A5Y
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SORCIM 803x Assembler ver 3455 <3/55/7= =9:92 Page 104

IEEE-488 [NTERFACE. BIRDOM141 LASM

DAB1

DAB1

0AB1
DAB4
JABS

DABY
DAB9

3ADCEF
BY
2803 ~CDA3AS

F&6FF
o

TEINSTAT:

$gets status of the input davice attached to IEEZ odort

5if a char is present in IE_char then return with OF=H status
selse

imake device talker

iRead the device

sif char read then

: store in bfr

imake untalk

sreturn with status of buffer

PROC

LDA TE_CHAR

ORA A

JrR2 IEI10 sif char preszat taen
CR1 OFFh ireturn with OFF4 status
RET
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SORCIM 803x Assembier ver 3.5E

IEEE-488 INTERFACE.

DABA

JABA
JABD
OABF
JACO
0AC3
JAC4

DACS

OACé
DAC9
JACS

0AD1
0AD3
SADS
0AD7

JDAD9Y
DADC
0ADD

OADE
DAED

3ADBEF

640

&F

cDJ8o%

87

20F4 ~DABAS

CD3DDA
C37D $
2801 ~DACES

AF

OESF

2D2809

87

20F8 ~JAD1S

3ADCEF
37
cs

F6FF
z9

1E110:2
imake talker

LDA
ADX
MDy
CALL
oRA
JRANZ

1IEI20:2
iread a chare.

CALL
BIT
JRZ

XRA
Ta

Tmwran. -
icioVs diA

1IEI140:

smake untalk
LDK
CALL
ORA
JRNZ

TE_ADRS
1E_TALK
CeA
IE.OIM
A

IEI10

IE.IDM
TelL
1133

A

IE_CHAR

CsIE_UTLKC
1E.OIH

A

1E143

sreturn with status of the char

LDA
3RA
RZ

ORI
RET

TE_CHAR
A

OFFh

<:1/55/7= =93:92 Page 105

BsROM141 LASM

sget primnary address
soutsut interfac2 message

stry again if error

5if 2rror then
sinicate no char recvd

sstor th2 char



uoneiodia) JendwoD auloqso 2864 @ IBUAdOD

SOCIM B08x Assembler ver 3.5E <:/55/7= =9:92 Page 135

IEEE-438 INTZRFACE.

QAE1l

JAE1L

JAEL
DAE4

DAEb
JAES9
JAEA
JAEC

COB10A
28FB ADAELlS

21DCEF
7€
3600
9

IEINP:

3:RIM141 .4SM

sReads a character from IEEE port

POC

CALL
JRLZ

LDK
LD

ST
RET

IEINSTAT
IEINP swait till caar avail

HL,IE_CHAR
Ay (HL]
Oy [HL] sctear the buffer
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SORCIM 8D8x Assembler ver

1EEE-488 INTERFACE.

DAED IEJQUT:

JAED PROC
DAED .5 PUSH
DAEE 3ADBEF 1ED05: LDA
0AF1 1620 ADI
DAF3 4F Mov
DAF4 C°DDBD9 CALL
DAFT 37 JRA
JAFB 20F4 AJAEES JRNZ
DAFA (1 pCcP
DAF3 08600 LDK
JAFD L5 1IEJ22: PUSH
JAFE CDFB09 CALL
0801 C1 pop
0802 87 ORA
JBO3 20FB AJAFDS JRNZ
0805 1E340:
smake unfisten

0805 DE3F LDK
0807 <CDD>809 CALL
0BOA 37 DORA
0B03 20F8 ~2B8)5% JRNZ

080D L9 RET

sUses ROM resident primitives.

T1E_ADRS
TE_LSTN
CeA
IE.OIM

1EDDS
)
By O

1E.0DH

1022

CeIE_ULST
1E.0IM

A

1040

i r
in reg C

3458 <K:/55/7= =9:92 Page 107

B:ROMI41  oASHM

[l
o
[
W
m
m
(e}
Q
-
o+

ssave the char
imaks listensr

sget primary address
soutput interfacs messags

stry again if error

3do not send =20i

tsave char again i1 case 24

stry again if orror

-
w

ot
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SORCIM 808x Assemblar ver 3.5 <K:/55/7= =9:92 Page 108
IEEE-4BB INTERFALE. 3:R3IM141 .45H4

3The Parallel port is actually the IEEE osort drivel with tae cantronix
iprotocole The bit assignements of the 2IA and PI3 are a5 follows:
3PIAG~7 = data bus

$PIBD = Dy data bus is outputs le data bus is inout

3PIBl = set to la

sPIB2 = set to O.

3PIB3 = O outputsy 1 Input

3PIB4 = not used

sPI35 = output strobze. Active = 1.

sPIBS& = 0y printer busye ls printer is ready.

3PI87 = not usede.

3CA2 = going low indicatss to device that A2 are bDusy.
sCA1 = low to high transition gates input data to oort a.

3The port is bidiractional but only one direction

scan be active at any tine. The direztion 5f port is da2tarmined
tby which routines are calliad. If postat or parsut are
scalleds it is made an outout oort and an inout dort if

spistat or parinp ar2 callzde.
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SORCIM BOBx Assembler ver

TEEE-488 INTERFACE.

0BDE

J80E

0BOE
cel11
0813

0B1l4
0816

0819
0818

OB1E
2820

0823
0825
0B28
JB24A

D820
0B2F
0832
2834

0837
Da39
283C

3A)EEF
FEODL

cs8

3E2A
320129
3EFF
320029

3E2E
320129

3EQO
320329
3EBF
320229

3E04
320329
3E02
320229

3E01
32DEEF
o]

tvaop:

sivitializes
PROC
Loa
Pl
RZ

3sat port a to output 3n all

LDK
STA
LDK
STA

LK
STA

LK
STA
LK
STA

LK
STA
LK
STa

LK
STA
RET

PP.MODE
PP.CUT

A2 PAL.COR
PALCTL

A9 PALDREO
PALDIR

AsPALLOT
PALCTL

AyPB.CDR
P3.CTL
AsPBoDR
P3.DIR

AsPB.CCT
PBL.CTL
AsP3,.,0TD
PB.DTA

AsPPL.OUT
PP<MODE

345E <2/55/7= =9:92 Page 109
BiRIM141 LASM

PAraiiei output porte

sreturn wh2n i1 outouat node

lines

sselect direction reg

joutput constant to dir. reg to put a cort in output mod:

sselect sort a data rege

sselect oort b dirzction

sall lin2s ar2 outout a2xc2pot the output dusy signal on dit

sselact data ragister

sinitializ2 sort b data

-]
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S0CIM 308x Assambler ver 3.5F <:/55/7= =9:92 Pagz 110

IS£E-488 INTEZRFACE. 3:R3M14&]1 «A5H
283D Cv2I0o:
sinitializes the port to a oparalls! input vorte
0330 pPRCC
083D 3ADEEF LDA PP<M3IDE
DB4D FED2 Pl PPeIN
JB42 L8 ]? sreturn wh2n in insut node
sset port a to input on all lines
0843 3E2A LK BePALCOR
0345 320129 STA PALCTL sselect direction reg
2843 2E00 LK Ay PALDRI
JB4A 320029 STA PAGDIR scutaut constant to dire rzg
3840 3E2E LK AsPALCOT
284F 320129 STA PALCTL sselect nort a data reg.
0352 3ED02 LK Ay23.00R
5854 320329 STa PBLCTL iselact oort o dirzction
0357 3E3F LK AsP34DR
3359 320229 STA P3,.J1IR tall lin2s ar2 ouatout excapt
3835C 3&04 LK AePBLLCOT
385€ 320329 STA PB.CTL iselact data register
0351 3£08 LK A9P3.DTI
2853 320229 STA PR.2TA sinitializz 20rt o data
JBS56 2E02 LK A4PPLIN
2858 32)EEF STA PP.MIDE
5863 C39 RET

to put a sort i1 inout

the output susy signal

node

oan bit

5
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2B6C
085C
J85F
0BT2
D874
1B75

3877

SOACIM B8C3x Assemdler ver

~4B83 INTERFALE,.

200ED3
3A0229
£640
[}

FerF

POS10:

RET

of

the »arallzl

cv20opP
PBeDTA
PP.DDY

OFFH

3.5E

(centr

ico
H- 1]

<:/557/7= =9192 Pags 111
31304141 «ASM

cnix) printer attacnhed tc the

nvert to sutput
t port o data

IECSE oort
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SORCIM 808x Assembler ver 3.5 <:3/55/7= =9:3

IEEE-488 INTZRFALE,

2878

2878

2B78
0878
0BTE
B8O

0382
2885

08388
0B88A

0883
3880

CD3D0B
3ADDEF

£680

2009 ~)B83B3%

3A0129
32DDEF

E680
.8

F6FF
o]

PISTAT:

3gets status of the input

15202

PROC

CALL
LDA
ANT
JRNZ

LDA
STA

ANI
RZ

OR1
RET

cvzipe
PIACTL
PP IRDY
P1S2)

PALCTL
PIACTL

PP.IRDY

OFFH

B2IR

davice attacned to the

5if save2d status

sthis is savad a
ipia clears tnh2

2 Page 112
IM14]1 <ASH

oarallzl oort

indicatas there

s reading tne
status

is a char

in the 214
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IEEE-488 INTZRFACE,

J0B8E

JB8E

J38E
3B91

D893
0894
0897
D894
0B98
289C

£D7808
28FB *DJ33ES$

AF
32DDEF
340029
2F
4F
ot

SOCIM 838x Assembler ver

3.5E <3/55/7=

S a characier from PAraiiei porte

PROC

CALL
JRZ

XRA
STA
LDA
THA
wov

RET

PISTAT
PARINP

A
PIACTL
PA.DTA

CeA

swait till

=9:92
B:ROM141

clar in oia

sclear savad status

sinvart data

salso

in c

Page 113

« 454
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SOCIM 808x Assembler ver

1EEE-488 INTERFACE.

389D

0B9D

D89D
JBAD

08A2
JBA3
0344
03A7
0849
08AC
0BAE
2881

cDsC0oB
28F8 ~D89D%

79

2F
320029
3£22
320229
3ED2
320229
3

PARQUT:

soatputs the character in = to the IEEE port treating ths osort as

PROC

CaLL
JRZ

MoV
CHMA
STA
LK

STA
LK

STA
RET

POSTAT
PAROQUT

AsC

PA.DTA
AsPB.DTO+STRB
PBaDTA
A+P3.DTD
PB.DTA

3.5 <K:/55/7= =

sinvert data

3set strobde

sclear strobe

9:92 Page
3:RIM141

114
« ASH
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SI0 - Serial
0882

0882

0BB2 3ES7
0884 32002A
I8B7 79
D8B8 32C1EF
08BB3 32002A
23BE (9

SORCIM 808x Assembler ver 3.5E <K3/55/7= =9:92 Pagz2 115
I/0 Processorse S:RIM141 +ASM

*[51
SI’ST:
iMaster
SENTRY
sC

SEXIT
SNIONE

reset SIO

= STaS16 or STeS64 for 1200/300 baud

PROC

LDK Ay STLMRST

STO AsHe STTRL smaster reset

MoV AlC

ST3 A+ACIAD ilast-command cetl
STD AsHeSCTRL iselect SID

RET
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SI0 - Serial

O0BBF

288F

0B8F
28C2
JBC4

08Cs
08C9

DBLCS
0BCE
DBCF

CDE8DSB
E601
28F% ~0B3Fs

21DAEF
£83s6 $

3A012A
&F
co

SORCIM 808x Assembler ver 3.5E <K:/55/7= =

170 Processorse

READER:
$1aput one byte from reader port
SENTRY
$None
SEXIT
sC = character read
PR3C
CALL ACISTAT
ANI ST1.R2DY
JRZ READER sif not ready
LDK HLy SERFLS
C317 CeLHL]
LD AvAeSREC sget data
MoV CeA iC=A
RET

9:92 Pagz 115

33RIM141

«ASHM
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SID - Serial

DBDD

JB8DO

3BDO
0BD3
08D5

JBD6
0808

CDE303
£602
cs

F6FF
o

SORCIM 808x Assembler ver

173 Processorse

PRCC

CALL
ANI
RZ

DRI
RET

3.5E <K:/55/7=

0y IF NOT READY
OFFh IF EADY
SET IF N3T READY FQR QUT2UT

ACISTATY

SI.TRDY
3RETURN

OFFH

=9:92
3:33M141

Pags 117

«4A5SM
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SId

IBDS

J23D9

3803
280C

03DE
J3DF

03€2
JBES

JDBET

SORCIX BOBx Assembler ver

Serial I/32 Processorss

£do008
28F8 ~3BD9S

79
32012A

21DAEF

C38E $

.9

LIST:

rJutput one byte

SENTRY
sC

SEXIT
SNINE

PR3C

CALL
JR2Z

MOV
ST

LOK
CBIT

RET

to list port

3455 K:/55/7=

character to outout

SLST
LIST

AsC
AsH4eSXMT

AL s SERFLS
1s[HL]

SGET STATUS
sLO0P

ssend chr

=9:32 Pagz
8:R5M141

1i8
«A5Y
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03E3

2BE9
JBEC
33ED
3BEF

J3F0
03F3
28FS
N3F6

O0BFT
38FA
08FC
2BFD
0C090

0Co1

cs

34012¢
9F
€620
4F

340024
E6DF
21

4F
3ADAEF
£603
31
32DA%F
c1

o)

SGRCIM 838x Assemblar ver

173 Processorse

CISTAT:

NTRY

A
H
.
H Y
.
H

A

N
SN

4

XIT

. owe

»m
n

PRDC
PUSH

LD
RRC
ANT
gy

LD
ANT

Moy

Lo

ANT
JRA
ST2

popP

RET

3.5E <:/55/7=

RETJRN STATUS 3F THE SETAL PORT

STATUS RES

8C

AsHo VIDH+]
A

23h

CsA

AeHeS5TS
3DFh

c

Ceh

Ay SERFLG
c3

c
Ay SERFLSG

2C

=3:32 Pagz
3:130M141
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NEW DISK DRIVERS

0C02

0C02

ocoz2
2C04
pco7
oCCA

6coC
0COF

oC11
0C14
2C15

2C17
oC18
€15

OC1A
2C18

3EDA

3205FEF
CDT1DE

3805 ~0C1l1ls

£DhD3aL
3009 ~0ClaAt

3A05EF
3D
20ED ~JCO4¢

3C
37
c3

AF
9

SDICIM BDBx Assembler ver

*£5]

RDIV:
SRESET
FENTRY
3NONE

SEXIT
3IBIT

.
—
.

DRIVE

pPROC

LDK
STD
CALL
JRC

CaLL
JRNC

Lo
DEC
JRNZ

INC
STC
RET

XRA
RET

RESET IF ERR0JR

Ay NRETRY
AW RTRY
SELDRV
t1

HOME
$END

A RTRY
A
sLO0?

A

3.5E

<:1/55/7= =9:932

Paje

3:R3M141

e
w
in

-~
m
(ol
—
<
A
i

-
m

SHOME DRIVE
sIF 5000

SMAKE NOT ZIe3l0
SINDICATZ £R20R

122
UASW
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NEW DISK DRIVERS

2C1C

o2C1cC

aC1C
oC1E

0C21

3EBD
32D1EF

1805 ~5(28s

SDORCIM 808Bx Assembler ver 3.5E <3/55/7= =9:92 Pags 121
B:RCM141 ASM

RSEL:
$READ SECTOR
SENDTES
H No retries ares performed at this tavzal
SENTRY
38 NJMBER 0= SECTORS
SEXIT
sHL = LAST OMA ADDRESS PLUS ONE IF 5200 TRANSFT
$Z81T7T = RESET IF ERRDR
H = NCONZERD IF ERRIR
SRTRY = 1 IF ERIQRASD LD T2ID3S5 J0ESN'T DD R:ZTYS)
PROC
LDK AsDeRDS
sT0 As_WCOM
JR R_WSELC
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SCLI4 802x Assembler ver 3.58 <K:/55/7= =9:92 Pajzs 122

NEW DISK DRIVERS 3:30M141 .ASM
oC23 AS=C:

SWRITE A SFCTIR

FENDTER

H No retries ar2 parformed at this lavzl

SENTY

33 = NUM3ER 0= S£CTORS

FEXIT

sHL = LAST DMA ADDRESS PLUS INT IF 5C03 TRANSFIR

52817 = RESET IF ERRCR

H = NONZERD TF EZ2ROR

3RTRY = 1 TF ZR3J3(SJ ALD CBIDS DIZSN'T 33 RZITYS)

JC23 PROC
2£23 3za0 LDK A+sDaWRTS
7C25 32D1EF STG AeR_ACIM

SFALLS THROUGH TO "R_WSECI"
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NEW DISK DRIVERS

0C28

5C28

€28

aca2c
JC2E

€31
3034

3C36
2C39

0C33
JC3E

0C4C
2C44
2C47

0C49
2C4l
3C40

DC4F
3C50
2C52

2C54
3057

zC59
3C58
2C5D
JC5E

JCe0

ED43CAZF 3

3E0A
3205:F

ZD710¢
2805 *3C28s3

CDAS3D
3820 ~0C53%

TDFADC
3818 ~02(53s

ED4BCAEF  §
CD3C3D
3017 *J3C508

2105EF
35
2800 ~DCS5B$

TE
FED?
2003 ~3C31s

CDA5D3D2
3352 *3(58%

1826 ~2C31s
3801

37

1301 *3(s1%

AF

SOCIM 803x Assembler ver 3455 <3/55/7= =9:92 Pags 123
2:R2 ASum

R_WSZC:
SREAY OR WRITE SEGMENT
FENTRY
33 = NUMBER 0F SECTORS T3 READ OR W2ITE
I_WisM = 34305 3R D.W2TS
3EXIT
3HL = LAST 3MA ADDRESS PLUS ONI IF 333D TRANSS:3
12817 = RESET IF £RROP
IRTRY = O IF GDODy 1 IF ERIR
PROC
STo BCaNUMSES iSAVE 8C
LDK AyNRETRY
STO AyRTRY $SET RETRY NUMIER

$SELECT DRIVE

3LO3P: CALL SELDRV +TURN DRIVE TN
JRZ :1 5TF DRIVZ JN 33N'T READ A3IRESS

SSET "D.TRKR™ T2 HEAD PCSITION

CALL RADR SREAD ADDRISS AND SET CONTROLLER
J]C TERR 35TOP

3SEEL

21z CALL SEEK 3SEEK TO TRACK
JRC TERR $STCP

SREAD 2R WRITE

LS 3CaNUMSED 33 = NUM3ERQ 27 SEITORS T2 UA
CALL RD_WRT SREAD/WRITE P22 2_WC 3w
JRNC TEND SIF 500D
SRETRY?
LOK HL9RTRY FJGET RETRYS
DEC [HL)
JRZ $ERR SNO MORET RZTRYS
LD As [HL] SGET NJUM3ER 3JF RETRY
CMp NRETRY-1
JRINZ :RL02P LICP IF NJT FIRST RET2Y
CALL RADR 3CHECK TRAIK N THE S1R37 RETRY
JRC TERR $STCP IF SRR2R
JR IRLD92 iLOD?
TERR: LDK Al SINDICATE =RD12
JRA A
JR 12 SEXIT
$END: X4 A $INDICATST 521D
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SOCIM 808x Assembler ver 3.5% <3/55/7= =9:92 Page 124
NEW DISK DRIVERS 3:RIM141  ASM

$SET "RTRY"™ AND REGESTER B8

0Cs1 3205EF 2 STO AgRTRY $SET RETRAY YTI 1 FOX ERAIR AND 2 FOR (GIZD
3C64 ZD4BIARF 8 LD BC+NUMSEL $BC = RESTIRZ oL
J€68 C9 RET
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NEW DISK DRIVERS

3Cs3

2C69

DC69
2C68

JdC6E

0C70

2CT1

0C74
0C77
o078

DCTA
aC7TD
JCTF

ce2

2L 84
0Ccs7
JcBs8

oC8aA
JC8D

JC8F

0C91
JC94
2C96
3C98

3E02
3205EF

0602

CD710E

CDAS)ID
c1

3017 ~2C31s

3AD0EF
EEDL
32D0OEF

10EC ~2C70%

2105EF
35
2843 *OCCDs

CDDBOC
383E *2CIDSs

182D ~DCSES

3A0CEF

£603

827 $
827 $

SORCIM 808x Assembler ver 3,55 <K:/S5/7= =3:92 Pags 125
33RIM141  LASM
SENDEN?
FDETERMINE THE DENSITY AND NUMBER 0OF SECTIRS PER TIACK 25 THIS DISK DRIVE
SENTRY
PN3NE
SEXIT
38 = NUMBER 0OF SECTIRS ON ONE TRAIK
52317 = RESETY IF ERROR
SSAVTYP IS SET WITH DENSITY AND SECTIR SIZE

PROC

*CHECZK DENSITY

SHOME LGP
LDK Le2
STo As RTRY

SDENSITY LOOP{CHZCK PRESENT DENSITY FIRST)
IRL1: LDK 8s2 SCHECK 30TH DENSITYS
PUSH 8C $SAVE CDUNT

SCHECK THIS DJENSTIY

CALL SELDORY SSELECT DJRIVE .
H JRC K iNJ ERRDR THECKING FJR SSLORV 3ECAUSE NOJ ERRIRS ARS RETURNED AT THIS TIME
CALL RADR SREAD ADDJRESS
POP BC 5RESTORE DENSITY RETRY
JRNC :1 SIF 500D

*IF DEINSITY ZRROR CHANGE DENSITY AND LODO® TJ :3L2:

LD AsSAVTYP
XR1 1

572 As SAVTYP
DUNZ IRL2

SPRESENT DENSITY
SCHANGE DENSITY 31T
SNEW DENSITY

SDENSITY L3OP

#IF 3DTH DENSITYS FAIL HOME DRIVE AND TRY AGAIN

LDK HLyRTRY
DEC [HL]
JRZ SERET
CALL HOME
JRC TERET
JR sRL1

#SET "SAVTYP®

1z LC AsDSTS3+3
ANT 0000_00118
SLA A
SLA A

FEND IF SEZOND TIMZ THRIJSH

SHOME DRIVE
SEND IF ERRORX IN AIME

$TRY AGAIN

SSECTOR LENTH STATUS 3YT:=
30-3

SNDOW IS DDID_XX00B WAS 0D00_0D0XXB
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SOCIM 808x Assamblaer ver 3432 <:3/55/7= =9:92 Page 125

NEW DISK DRIVERS BiRIM141 LASM
0C9A &7 MoV By A $SAVE

3C93 3ADIEF Lo AeSAVTYP

OC9E E6F3 AN1 1111_0011¢ 5CLEAR BITS

O0CAQJ 80 ORA 8 3IR IN SZCYIR LENTH

JCAY 32DOEF ST2 Ay SAVTYP

£READ ADDRESS AND SET NUMRER] COF SECTIRS ANTD RETURN

9CA4 3ADBEF LD Ay]S5TS3+2 5SECTOR JUST READ
2CA7 57 MOV Dy A

SRETRY L3CP

3CA8 3E03 LDK Ay3
JCAA  3205EF :L3: STD AyRTY $5EZT RETAYS

3READ H4EADER LOICP

0CAD D35 sL20P:  PUSH DE 3SAVE LAST SECTOR ASDR
JCAE  1DASDS CALL RADR SREAD ADIRESS

2€81 D1 POP CE

JCB2 3811 ~D2CI53% JoC 1ER $IF ERROR IN D2

SCHECK FOR LAST +4EAD:ZR

9C34 3A08EF LD A935T753+2

2087 47 MOV 3e4 $3=PRESENT SELTIR

oCB3  7A MOV 44D $A=LAST SEZTIR

oCB9 90 Sus 2 SLAST SEZTOR - PRIESEINT 5:2CTIR

JCBA 2B8F1 A)JCAD% JRZ :L00? $1F THE LAST SECT3R = THT 22TSINT SECTIRITHIS SH2UL3 44P2ZN 3NLY 1IN SRA0R RETRY)
2CBC 33933 ~0CI1s JRNC 2 $IF THE VA_UE IN A WAS THE LAST S={TIR 0OF THE TRACK

DC3E 50 MDv D+ 3 $2=LA4ST SEITIR READ

JCBF 18EC *DCAaDs Jr 1L332 3LO0P TILL YJU FIND THZ LAST T2AIK

3SET NJMBER J3% SICTORS PER TRACK

2ccl 3¢ 22 INC A PA=NUMAZ 27 SECTORS Pz TRATIK
occ2 &7 Mav 3,4
3CC3 AF XRA A SRESET FLASS
0CCs C3 RET 350050 RETURN
#IF NUMB. STCe. SRROR %AKZ LAST SECTIR RZAD ZERD AND ETRY T3J :L30P1
3CC5 160° TER: L3K Ds 0O
J3CLT  3405:%F LD LeRTRY
oCCA 3D DEC A
3CC3 200D ~3CAAS JRNZ :RL3 SRETRY
SCCD  3EC! TERET:  LDX LY}
DCCF 37 MRA A SFLAGS TO NONZER]
JCDD C9 RET $ERROR RETURN
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NEW DISK DRIVERS

2Co1

2C21

3CD1
20 D4
2CD7

3A15€EF
320121

-

SOCIM 808x Assemblar var 3.55 <:/55/7=

SCTRKR:

$SET CONTROLER TRACK IEGESTER

0. TKR

<= SAVYTRK

SUSED IN FOIMATING WHEN YOJ DON'T KNIOW WHELS

SENTRY
PSAVIRK

SEXIT
3D TR

= TRACK

= SAVTRK
PROCT

LD AeSAYTRK
ST3 Ay De TRXR
RET

=9:92 Pagz 127
3:304141 LASY

THE HEAD IS
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SOXCIM 808x Assembler ver 3455 <3/55/7= =3:92 Page 128
NEW DISK DRIVERS 3:RIM141 454

€08 HOME s
$HIME DISK DJRIVE
$DIIVE IS ALIEADY SELECTED AND READY
sIf ®SEKDEL™ has tne verify bit s2t this praoc w=ill check for seex and 2rZ 2rrors

SENTRY
5SOISK = ORIVE
SEXIT
3C3IT = SET IF EARDOR
2008 PROC
3CD8 3A13EF Lo Ay SEXDEL $GET SEEK DELAY
aCD3 €607 ANIT 0000_0111°% 3SPEAD & VERIFY 3IT5 ONLY
3CDD LD&80E CALL FDSK ' SFUNCTION DISK
3CeEDS 08 L $1F ERROR
5CE1 CDB30E CALL WBUSY SWAIT FOR 3USY T3 DR3P
0CE4 DB C
DCES 3AD021 LD A+De5TSR
OCE8 ([357 $ 317 235 A
JCEA 280C ~3CF3s JR2 :1 $1F NOT 2N TRAZK ZER2
JCEC 3A13:F LD A9 SEXDEL
OCEF £604 ANT 9006_01028 SVERIFY?
DCF1 T8 RI ING VERIFY 5332 WETURN
0CF2  3A0021 LD AsDW.STSR
JCF3  E618 ANT ¢001_10007 $TEST SEEK AND CRC
OCF7 .8 Rz $GA0D RETURN
JCF8 37 Tl sSTC $IF ERIR

L9 79 RET
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NEW DISK DRIVERS

OCFA

DCFA

JCFA
OCF2
0D00
0001

0002

0D05
aD07

210121
3A15EF
23
c8

320321

0610
180C ~0D15s

SORCIM 808x Assembiar ver 3.5 <:/55/7= =9:92 Page 129

SZEK:

33:R3M141 .aSM

SSEEK TC TRACK DEFINED BY SAVTRK
sTRATK REG UPDATED AND VERIFIED

SENTRY
SSAVTRK SET TO DESIRED TAZK
SEXIT
sC3IT = SET IF ERRIR
H IF N3 ERRDO? L[ONTROLER TRACK = SAVTRK
PROLC
LOK HL 9D, TRKR
LD Ay SAVTRK
cMp [HL]
L4 SRETURN
STC AsDadATR $SET TRAZK WANTED
LDX BeDeSEK
JR PSEXC SPERFORM SZEK CO4MAND
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NEW DISK CRIVERS

0009

Jno9

JDo9
008

0620
1308 ~3D15%

SDRCIM 808x Assembler ver 3452 <2 /55/7= =3:32

Pags 130

B:RIM141 WASM

ST=P:

$STEP ONE TRALK

$SAVTRK IS NOT USED IN TH4IS PR3C
$CONTROLER TRK REG 1S UPDATED
SVERIFY IS PZRFORMED

SENTRY

5NINE

3EXIT

3C8IT = SET IF ERIR

H TE ND ERROR CONTROLER TRACK = TRATK +/- 1
PRAOC
LDK BeDaST?
JR PSEKC 3PERFORM STEY TOMMAND
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SO2CI4 808x Assemdler ver 3456 <:/55/7= =9:92 Pags 131
NEW J2ISK DRIVERS B:RIMI4]1 .ASM

0DOD STEPIN:
3STEP IN ONE TRACK
PSAVTRK IS NDT USED IN THIS PROC
SCONTRCLER JRX REG IS UPIATED

SENTRY
SNONE
SEXIT
CBIT = SET IF ERRIR
H IF NO ERROR CINTRILER TRALK = TRALK + 1
000D PROC
000D 0645 LDX BeDaSTPI
DDOF 1804 ~2D15% JR PSEKC 5PERFORM STEP~-IN COMMAND
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NEW DISK DRIVERS

0011

0D11

0D11
o013

0660
1800 *~J3D15%

SORCIM BO8x Assembler ver

STEPJUT:

ISTEP OUT ONE TRACK
$SAVTRK IS NJT USED IN TH415 PROC
SCONTROLER TRK REG IS UPDATED
$VERIFY IS PERFORMED

3,5 <:/55/7= =9:92

Page 132

B:RIM1I4] LA4SM

SENTRY

$NONE

$EXIT

3CB8IT = SET If ER

3 IF ND ERROR CONTOLER TRACK = TRACLK - 1
PROC
LDK B+DeSTPC
JR PSEKC $PERFORM STEP-CUT

Z0MMAND
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NEW DISK DRIVERS

0D15

0D15

2015
oD18
0D1aA

0018
OD1E

OD1F

0D22
D25
0D27

0028
0D28
002D

DD2E
0D2F

3A13EF
£617
BO

CD4BOE
o8

CCBB0E

3A13%F
E604
oy}

3A0021
£618
l8

37
9

S0CIM 808x

PSEKC:

$OR IM SEKDE

SENTRY

L) =

SEXIT

3C3IT =
PROC
LD
ANI
JRA
CALL
RC
CALL

Assembler ver

N o prEpTAan .
v FIRF

JRM SEEK

B:RIM1I&L

YPE C

SEEX TYPS COMMAND

SET IF ERR2IR

Ay SEXDEL
0001_01118
3

FDSK

WBUSY

SCHETK FOR ESRRORS

L
A
R

L
4

2

D
NT
Z
D
NI
Fa

TC
ET

Ay SEKDEL
0000_01003

AeD.STSR
0001_199028

SONLY UPDJATE,VERIFY, &
30R IN COMMAND

SFUNCTION DISK
5IF ZRROR

SWAIT FOR 3USY T3 DR3P

SVERIFY?
$NC VERISY 533D RTTURN

STEST SEEK AND C2C
35000 RETURN

SIF ERROR

3.5 <K3/55/7= =9:92 Page 133

e ASH

S2EAD
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SCICIM B05x Assemdlar wver 3.5% <:/55/7= =3:92 Pagze 1364
NEWA DJISK DRIVERS 3IRTMLGL o ASM
2530 2EAD:
SENT2Y
33 = NUMR 7% S27T23RS T3 READ

LAST 3MA ADJRESS PLYUS CNE TIF GC0) TRANSFIER
SET IF E3R3R

3530 PRIC

0D30 3£30 LoK 4+D030DS

3D32 32D1FF STD Ag2 _WI3lHM

3035 1295 ~3D3Cs JR RAD_WRT 5JMP AND ITTURN T3 IALLING PR3C
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MEW 3TSK DRIVERS

3037

Pajz 135

SCCIM 823x Assemblar ver 2,5F <:/%55/7= =9:92
3:1R2M141  LaSM

= MUMI AT
= LI A B

0

cE~TARS
LR ICTEE A (12

LAST 5MA A2DRESS PLUS CSNE IF 520D TRANSFT
SET IF ERRIR

PR 2T
LK AeTewTS
5TQ As2_WCIM

SFALLS THRIUSGH TG R _WRT
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103C

303C
2D3F

2D43
3D4s
3049
2043
3042
0D4&F
2059

sCs52
3053
3054

2056

2057
D58

3059
205A
205C
305k

3260

0082
2065

20565
3269
2D6A

206C

32 Pa29=2 135
ROMlal A3

SECTCR

NUMEB CF SEZTIRS T3 READ 2R WRITFE
= 24335 31 DeWRTS

LAST 2MA 83DRESS PLUS ONT IF GIO) TRANSEIR
SET IF =2°7)I%

Ly SAVSEC
A92eS5ZCR

i

3C $SAVE NJ¥3S 0% SIITIRS T2 /A

3 JF 3YTES IN CNE SECTRR

Als128

Ay SAVTYP sDISK TY3E

A 1OUMP TWD 3TTS

A

neoC_23118 $SIZE INLY

A $SST FLASS

:1 sIF 123

344

Hb o HL $SHIFT LEST INZ 31T

18LC3?

DE e 4L $33E=NJM3EY IF AYTES IN INT SECTAR
3C $RESTORE

8¢C $SAVE NUM3IER 3F S=ITIRS T2 R/W

$53ST COMMAND AND CHZIK F2R MULTI-SEZCTIR

SSITTYM BC3x A
2ISK BRAIVERS
RO _W3T:
SREAD 2R WRITE
FENTRY
58 =
SR_WIOM
SEXIT
$HL =
3C31T =
PROC
3SET SECTOR 2EG
3A14EF L2
320221 ST2
-] PUSH
55T DE TC NIM2
218000 LDK
34D0EF LG
C33F 4 SRL
T383F ) S]L
Z503 ANT
87 JRA
2804 ~3D556% JR2Z
47 MOV
29 $3.02P: ADD
10FD *3D53s DJNT
£8 Il: =X
c1 PGP
s 2LsH
78 M3V
Q2EDD LDX
SED2 Mo
3802 ~0D252% JrC
DELD LOK
3AD1=F $2: L2
51 2R
5SET HL TO NJH2AE
210030 LOK
15 $L323021: ADD
10FD ~2D69% DJNZ
E5 AUSH

Ay E $GET NUM3Z 3F SECTIRS
Ce0 $MAKE NINMULTI-SZCTIR

2

2 TIF LESS THAN THI 520T2R5
CollH TMAKE MULTI-SECT2R

GET DeRDS 32 T.4RTS
MAKE MULTI=SECTIR DR NIWMULTI-SECTS

(el
e e

=2 OF 3YTZS TC TRANSFER

HL o0
AL 23
110271

HL SSAYE LINTH
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NEW

[F = %)
QO
(=R

3073
2074
2375
CD76

2077
3D73

2078
3D7&

ID7F
2082

0D34

027

JDBA
3083
308C
3D8E

2090
3093

2094

D35

3098

DD98

309E
2DAD

2DA2

2043
IDAa4

SCACIM 293x Assez
DI5K SRIVERS
IGIVE COMMAND
F3 I
C0e30% TALL FD
3034 ~2D77¢ JRNC :3
$IF A33RT 3SFI2E D
21 2¢P ot
2} »0p 0F
F3 £1
jol°/ RET
5SET RETURN FRI4 D
1 t3: pC? 3C
2AQFEF LS HL
113ACC LOK DEe
25 PUSH DE
333 2MA
3A31EF LD Be
FE3D cmp De
CAJADE Jz 0
T3FD0E J4p nM
SRETURN FROM 2wMa A
1 IRET: hek-d 2C
A L2 A,
CR4T 3 3IT Ds
230E ~2D093%s JPZ H
1193230 LOK E
25 PUSH oE
05 CEC 3
CA330E JZ L]
23360¢ JMpP F2
340021 IRET1: L© Ay
SCHELK F2R £3R 3RS
2650 4 ANT 01
2801 ~20A3s JRZ 15
37 5TC
Fg t5: I
3 T

mbler ver

MA

Miy 3M4

s DIMADR

2 IRET

R_HCDHM
293

AR2
AWRT

NO CHECZX

usy
RINT

J«STSR

Ft
N

=

[¥]
A

FCR

38 <2/557/7= =3:92 Pajza 137
3:130M14] «ASH¥

$IF 502D

SREST2RE STaZK

SRETURN IF ERROR IN =DSK
AND NJIMBZI TF E¥TIS TO TRANSFER
3IFSTIRT LENTA

SHL = DMA A322ESS

$FOR RITURY

5013) GET JDMMAND

]

S013) RZ2E2 DWA RITYRNS T3 RFET
3010 WRITE 23MA STUINS T 22ET7
2USY AND 2TSET

SRESTLRT NJM3ER 3% SEIZTO2S

SGET STATUS

$IF NOT 3USY

sF3OR RETJRY

SSUBTRAZC 3NZ FR3M T4I NJY3IE2 2° §
SIF NON MULTI-SEITIR /W WAIT FOR
3CLZ4R 3JSY

SRETURN AND GET STATJS

STESY writ2 protactsy rnfs crcy and
1= 5822

SIF 23T REL22D CINTRADLIY RESEISTE
SRAETURN

2C0TOS AND SET T4=

3USY T2 DR
lost data
25

P

z

ERe]

FLAS
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NEW O 3T3K 3LVERS
33AS

3Da3

2045 382

2DA7 F3

InA8  [D&3DE
32A3 31330 AD0FIS
C3AD 013300
0N32 2109%F
5283 110311
3086 349021
3839 1F

3334 1F

3038 DACEBOD
2038 1%

2D3F TA

oDl E3

nC1 (22500
3004 103402
3DCT  3EFF

32C9 131D "2D%3%

(95 IS Y )
(SRR
[aEEER]
I

[¥)
b
2
(]

2003
3026

$33C14 828« &ssemoler

RACR
1lead Address info.
SREADS SIX 3YTIS INT2 M
SENTRY
INGNT
3EXTIT
SA = NEF< IF
sC3IT = SET IF
3N.TIKR = HEAN 273
ENDT D%
H SETS TUACLK 2E5
PRGC
LDX 43304
31
caLL F3SX
JRC H
JWAIT =29 FIRST PR2 O
85T RECLISTERS
LoX 3CeA
Lo 4L 9 3S57S
sAAIT FUR 174 7
LK DE 94353
tL332: LT 440.5TS
A2
RAR
JC i3
BDEC ot
woy Ay D
TRa z
JNZ L2002
SINDIZATZ TIME
CALL FORINT
LDK AW DFFY
JR 2
s TRANSFSR FI2ST
HES LD AgNe AT
STC Ay THL]
INC AL
CAaLL DMARD
SRTTIURN FRIM OMARD AND
CALL WRUSY
JRC 1

ver 2435 <31/355/7= =3:32 P
2:87041%

a5TIAM

ifunction Jisk

5SIX BYT=S T3 54D
£} sF2A FOR DMA
1T A TRATK{A0MS) 32 23RD
E] $013) ~=T STATUS
sta)
HIUS
5010) 537 2R2
HEY
$14)
3(4)
5010}
037 ZIRGR
SCLEAR RUSY
$A=0FFH
SINDICATS & TIWZ 27

IYTT OAND CALL DvA3

22

2

o - wi ve we
NN VPO
b CY LR e

WAIT FDY 3USY T2 38 RESET

SIF TIME 247 Fia7R
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JIDDF
22E2
oDzs
JDEsS

3402
3201
AF

1801

37

21
21

~32E3¢

SCRTIM 308« Asse

Lo Ay

$CHELK F2R 23373RS
ANT 20
JRNZ 22

5SIT TIAIKL REGES5TE
LD Ay
ST A
X2 A A
JR :1

22 STC

il =1
RET

R
C.5322R
DeTRKR

STEST *NF,
ERR3?

5IF

k3

~
~“

AND DATA
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NEW DISK CRIVERS

JDEB

0DEB

JDEB
00£D
2DEE
JD0F1

0DF3
3DF6
2Dc9
JDFC
JDFD
O0FE

JDFF
DEDNO

3EZ0

F3

CD&30E

380C ~J3DFFS

DIFFES
2AOFEF
IDJADE
=8
AF
9

F8
ce

§SQICIM 508x Assembler ver

3.

N
m

<:/55/7=

sREAD ONE TRACK FROM THE 3RIVE

RTADTRK:
JENTRY
;DMADR =
SEXIT
3C31T =
PRCC
LDX
o1
CALL
JRC
5D3 DMA
LDK
LT
CALL
=1
XR A
RET
11: £1
RET

ECoOFFFFA
HL s DMADR
DMARD

$IF SRRIR

$FOR ROM 1.2

5IN R0OM

=3:92 Pags2
3:R34141

143
+ASH
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NEW DISK DRIVERS

0=01

0ED1
J£04
DED6
JE07

DEOB
OEOD
DEDE
DEOQF

OE10
J€13
JEl4
JE15

JEL1T

2E18
DE1B

JE1E
DEILF

DE22
DE23
JE24
DE26
JE27

DE29
JE2A

DE2C
QE2F
JE31

3AD0EF

1584¢

OF

3002 ~JED3S$

16FF

3ZF0
F3
D5
cs

CD&82E

C1

01

381C “DE33s

B3

2AQ0FEF
CDFODE

c1
210321

1A
1F
3006 “~DE2CS
1F
30F9 ~DE22%

70
18F6 “~DE22%

340021
E644
2801 “DJE34$

SCRCTIMA 208x

Assemblar ver

Pt
!l

SET IF ERRIR

FMTTRK :
FFIRMAT ONE TRALK
SENTRY

38C

;D#AD
SEXIT
sCAIT =

PRDC

35 <:/55/7= =9:92

LE
Fil

Page 141
3:RIM14]1 L4SH

OF 3UFFER

STEST DENSITY AND SET RES D TO D4EH 3R OFFA

LD
Lok
RRC
JRNC

Lox
5GIVE COMMAND

:l: LOK
D1
PUSH
PysH

CALL
P3P
POP
JRC

3D2 DMA

PUSH

LD
CALL

sPAD R=ST OF

PoP
LDX

:L00P: LD
RAR
JRNC
RAR
JRNC

STO
JR

SCHECZK FIR ER
223 Le

ANIT
JRZ

Ay SAVTYP
Be04cH

Ay Do nTT

CE
BC

FDSX

8C
DE

H

DE

HL+DMACR
DMAWRT

TIACK

sC
HL+221034

A, [DE]
22
:LDOP

Be [HL3

:L00P
ROR

A+DaSTSR

C100_010028
t4

$0NUBLE

$1F DOUSLE

in

SSINGL

SFILL BYTE
SLENTH

SLENTH
sEILL BYTE
sIF ERROR

sFILL 8YTE

38 = FILL BYTE
3DATA REGESTER

5GET STATUS
SFINISHED IF NO RBUSY
$I1F ND DRQ

$STORE 3YT:

3GET STATUS
STEST writes protacte and data
sIF 500D

lost
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NEW DISK
JE33 37
JE34 FB8
2£35 L9

SRIVERS

SORCIM BO8x Assemblar ver

3.5E

<:/55/7=

=9:92 Pag2 142

B:RIMLI41

+ASHM
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SCICIM 308x Assemdbler ver 345% <K:/55/7= =3:92 Page 143

NEW 2ISK DRIVERS B31RIMLI41  LASH
0E35 FCIINT:
FINTERRUPT DISK LCONTRCLLER
SENTRY
$NONE
SEXIT
$BUSY CLEARED.
JE26 . PROC
Z36 FS PUsSH AF
0E37 5 PUSH 3C
DE38 3EDD LDXK As3.FINT
0E3A 320021 STO AsD.CMDR

SWAIT FOR AT LEAST 28 MIZRISECONDS

2E3D 137 ORA a 5(4)
JE3E 0607 LEK Be7 37
JE&Q 10FE *JDE4DS :WLOIJIP: DUNZ 3WLID? 3{91) = (13=7) WAIT

$CHECK FDOR 3USY DROP

042 CDBSBDE CALL WBUSY
DE45 (1 pop 19
JE46 F1 PoP AF

JE4T L9 RET
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NEW DISK DRIVERS

JE63

DE438

OE48
JE4B
JE4D

DE4F

JE52

JES53
DESS
DESS
JE59

oESC
DESD

210021
Cane s
2303 "0ES2%

CD360E

77

3AD3EF
03605
OF
J25F0E

AF
060D

10FE “DES5FS

3EFF
47

CB4o $
2004 ADESCS

1JFA ADBES4LS

37
c9
325AEF

AF
o]

SO IM 808x Assemblar ver 3.35E <:/55/7= =9:9
g2

FD5Ks

3FUNCTION DISK RJUTINE

$THIS IS THE ONLY ROUTINE

3TAIS ROUTINE

SENTRY

A =

SEXIT

PA =

sC317 =
PRGC
LDK
317
JRZ
CALL

tls: 5T2

SWAIT FOR 56

LD

LOK
RRLC
JNC

XRA
LDK

TWLOCP: DJUNZ

SWAIT FOR 3USY

LDK
woy

BIT
JRNT

JJUNZ

STC
RET

ST
XRA
RET

HAS A 3UILT

FUNCTION CODE

OFFA IS TIME
SET IF ERRIR

HL+De5TSR
0+ [HL]

i1

FORINT

Ay THL]

A+ SAVTYP
BeS

A

SWLDCP

A
Bse1l3

TWLTOP
T2 BE SET

Ay OFFH
Bed

0. THL]
3

:L0DP

DJT ERRD

$STATUS AND

2
R3IM

THAT ARITES TJ THE COMMAND REGE
IN DZLAY OF AT LEAST 28 MIZR2 S

ZOMMAN

$1F NOT 3J3Y

SRESET

SFUNCTION DRIVEUWRITE COVMMAND TO

SINGLE AND 23 DLU3LE

$013) DISK
(M
3(4)
s010)

s(4)
HEa
$013) WAIT

s(7)
s(4)

TEST B3USY
1

. e

s1F

ET DRIVE
3

m

2J5y

£
F ZAI2 WE

TYPE

2556 L3I22S

317
NT 2USY

NOT TIME-QJUT

ERROR A=EF AND CRIT =

AZTIVE

T CTARRY FLAG

Page 144
141 ASM

) RTGESTER

I DZUBLE DENSITY

RESST CARRY FLAS

SET

COUNTZER

3ZFIR=

STER JF THE CONTRILZIR CHI?

READING THZ

CONTRGLERY

STATJS 3N THE CHIP
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NEW JISK DRIVERS

CET1

JET1
0ET1

DET4
0277
DETA
JET8
JE7D
JETF

JDEB]

JE83
DE85
J£ERs
JE89
JE8A
0EBC
JEBD

DEBF
2£92
0E94
0597
JE99

2£9¢C
JEJE

JE9F
JEA2
JEA4
DEAS

CDA6DE

3A17EF
21C7EF

Af

£601

FEOL

2002 "0E83%

3E4D

2640

&F

3A62EF

&7

E6CO

B9

2810 ~DEIFS

CDCFOE
3EFA
CDCFO0
3E14
CDCFDO

301
87

216AFF
36FF
FB

o]

SOCIM B803x Assembler ver 3455 <:/55/7= =9:92 Page 145

SELDRY:
SSELECT
FENTRY
$8015K

SEXET
32317
2317
sCBIT

.
-
v

5SELECT

.
~N
.

"

ADT
MoV
LD

MoV
ANT
CMmp
JRZ

DRIVE

Catt
LDK
CALL
LDK
caLL

LDK
ORA

LDK
STO
El

RET

3:R3M141 LASM

DRIVE TO SELECT

SET IF PIASD WAS THE SA4Z &S SDISK
RESET IF PIA3D WAS DIFFERENT THAN $D1SK
SET IF THERE ARE NJ INDEX PULSES

SELDEN SSELECT DENSITY

A9SDISK

HL 9 DSKSKW? 5DISK DRIVE SWAP CELL
[HL] 3SWAP A F32 3 IF DSKSW2=1
1 SCAN ONLY 3E 0 O 1

1

:1 sIF NGST DJ1Ive 1

44404

40H

Coa

A.PTABD

By A

1100_000233 SGET CDRIVE BITS 3ANLY

c

32 $IF DRIVE ALRIEADY SEL=CTED
ADSKD $TURN DRIVE 2N

As250

DELAY SWAIT FOR MOTGR SPIN UpP
As20

DELAY $2ND DELAY

Ayl SINDICATZD DRUIVE WAS NDIT SELZITED
A 3SET FLAGS

HLs DACTVE

SFFHy [HL]
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SOICIM 828x Assembler ver 3e5E% <3/55/7= =9:92 Page 146

NEW DISK DRIVERS B3ROM141 oASM
JEAS SELDEN:

$SELECT SINGLE OR DOUBLE DENSITY

$ENTRY

3SAVIYP = 31T O

3 1 = SINGLEs O = DOUBLE

SEXIT

$NINE

#NJT: 3it 0 of "PIAAD"™ :

H set = single density

H resat = double density
0EAS PROC
OEAS6 3AS1EF LD AsPIAAD 3PRESENT VALJE OF PIA %5
JEA9 E6FE ANT 1111_11108 $CLEAR 31T O
DEAB &F MOV CoA

$SET DENSITY BIT

DEAC 3ADOEF LD As SAVTYP SGET DISK TYPE INF2
JEAF OF RRC 3CBIT <= 3IT O

DEBD 3002 ~DJEB34S JRNC 21 SIF "SAVTYP™ 31IT3 15 O
JEB2 (BC1 $ SBIT 0sC $SET BIT 0 OF REG T

0EB4 CDT7900 21 CALL JPAD $FUNCTION PIA
DEBY (9 RET
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SORCIM B808x Assembler ver 3,58 <:/55/7= =9:92 Pages 147
NEW DISK DRITVERS 32R13M141 JASM

DEB8 W3USY:
SWAIT FOR BUSY TO CLEAR
iTnis routine must wait for 2 seconds
32 seconds is the time it takes for the chio to sesk 39 tracks and have five iadex holes go Jye

SENTRY

FNONE

SEXIT

A = CFFH IF TIME OUT DCCURRED

sCBIT = SET m o "
JE£B8 PROC
OEB8 010000 LBX BCs0
OEBB 340021 $L20P: LD Ay DeSTSR $(13)
JEBE [847 $ BIT OsA $18) DS.35Y
DECD 230C ADECES JRZ 1 5(7) GDOD RETURN
DECZ E3 £X [SPIsHL $(23) DELAY
DEC3 E3 EX {SP1sHL 3(23) DELAY
DEC4s £3 EX {SPIl.HL $023) DELAY
0EC5 £3 EX ISPIsHL 3023) DELAY
JECH6 0B DEC BC iis)
JECT 78 MaV AsB 3l4)
DEC8 B1 OR c $(4)
SECY 20F0 ~3E38% JRANZ 1L05P $(12) IF NOT TIME-QUT
SEC8 3EFF LDK As OFFH $TIME DUT ERRDOR

H CALL FORINT SRESET BUSY
DECD 37 STC $SET ERROR
JECE L9 31z RET
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SOLIM 808x Assembler ver 3e5E <:/55/7= =9:92 Pags 1438

NEW DISK DRIVERS 3:RIM141 .ASM
DECF _DSKD:
$SELECT DRIVE BY SETING THE "PIA" WITH TAZ VALUE SOECIFIZD B8Y C
SENTRY
sC = DRIVE
SEXIT
SNONE
JECF PROC
JECF 3AS2EF LD AsPTABD
0ED2 E63F ANI 0011_11113 SGET VIO OFFSET AND BSLL
DED4 381 JR C
JED5 4F MOV Cea
DEDS CDB60DD CALL oPBaD SFUNCTION PID-2
DED9 {9 RET
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NEW DISK DRIVERS

OEDA

110021

1A
1F
[p1¢]
1F
D2DDOE

340321
77
23
08
78
31
C29D0E

o

SORCIM 808x Assembler ver 3.5 <:/55/7=

-4 > A
AV &S
(7 1)

e ws we (I

T wm—HAX

T &2 >
-

SEXIT

0 e
o X
mo

"o

ANC
RAR
JNC

NSFER DATA FROM CONTROLER TO MEMORY

BYTES TO TRANSFER
FWA OF BJFFER

NEXT A3DRESS

5(5) RETIYRN IF N3 BUSY

DeSTSR
DEsD.STSR 30103
Ay [DE] $U7) GET ST
s(4)
3(4)
:L0aP $(10) IF NO
AsDeDATR $(13) GET 3
Ay [HL] 3(7) STORE
HL 3(6)
a8C (6}
As8 i4)
c HES]
:L00P 301iG)

=9:92 Page 149

3:RIM14]

ATUS

DRQ

YTE
3YTE

e ASH
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NEW DISK DIVERS

JEFD

DEFO

DEFO

DEF3
OEF4
OEF5
0EF6
SEF7?

DEFA
JEF8
JEFE
DEFF
DFDD
0FO01
DF02

O0F D5

110021

1A
1F
20
1F
D2F30E

7E
3292321
23
03
78
21
C2F30E

9

SDRCI¥ 838x Assembler var 3658 <K23/55/7= =9:32 Paje

BiRIM141

iXfer data from nemory to disk

DMAWRT:

SENTRY

H-14 =

sHL =

SEXIT

3HL =
PROC
LDK

:L20P: LD
RAR
RNC
RAR
JNC
LD
STD
INC
DEC
MOV
ORA
INZ
RET

BYTES TO TRANSFER
FWA JF B3JFFER

NEXT ADDRESS

DEs2«5TSR

Ay [DE] 3GET STATUS
$RETJRN IF NI BUSY

sLOaP 3IF ND 229

Ay [HL] $GET BYTE

AeDeJATR $STCRE 3¥YTE

HL

ecC

AeB

C

$L02?

153
«ASH
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SORCI™ 808x Assemblar ver 3455 <K:/55/7= =9:92 DPags 151

NEW DISK DRIVERS §2R33M141 L,aS5H4
JF08 PDES'H

$22salect drive

iEatry

3S31SK = currant disk drive
oF D6 PROC
OF06 3A52EZF L2 A+PIABRD
2FDY  =61F AND 1_1illb
3F08 &4F MOy Cea
OFOC (38602 Jmp CcP8D 3deselect Jast drive
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FORMAT

DFOF

OFOF

JFOQF

OF13
3F16

oF18
OF18
DF1E
JF1F

0F21
OF24
2F26

J0F29

0F2C
JF2D
OF30
0F32
0F35

3F36

0F38
OF3C
3F3D

DF3E
JF3F

ED&30FEF §

2b710%
3831 AJF4&9%

2115EF
340121

3E

2817 ~JF38%

3A13EF
F610
3213€EF

CDODOD

F5
3A13EF
€603
3213EF
F1

3811 ~DF4&9%

2A0FZF

4E
23
46

23
220F:F

SOCIM 803x Assambler ver 3.5E <3/55/7= =9:92 2ag=2 152
B2ROM141 oASM
#[71
FORMAT:
H Tnis proc wiil format the naxt trazk in 134 3740 format consisting of 40 trackss with 2ach
strack containing 10 sectorse.
sEatry
3BC = FWA of buffer
$BUF+0 = JW length
sBUF+2 = seginning of data
$SAVTRK = THZ TRACK TO BE FIRIMATED
SEXIT
$NINE
PROC
STO 8L IMAIR 5SAVE 8C
$SELECT DRIVE
CALL SELDRY
JRC TERRIR
sTEST FIR STEP OR ND-STE?
LOK HL# SAVTRY
LD A+ DaTRXR $TRACK RES
cMpP [HL]
JRZ :1 SIF SAVTRK AND TRACK 353 AE THE SAME SKIP THE STEP
3STEP IN ONE TRACK
LD A SELCDEL
JR1 0001_0D033 SUPDATE
STO Ay SEKDEL $SET UP SEXDEL
CALL STEPIN
ByYSH &F 5SAVE FLAGS
LD Ay SEXDTL
ANI 0000_00113 $ONLY SPEAD LEFT
ST A9 SEXDEL SRESET SEXJEL
pOP AF SRESTIRE
JRT $ERIA
$SET "DMADR"
31: LD HL 9 DMADR 3GET ADDRESS
LD Ce[HL]
INC HL
LD 3, THL] $BC = LENTH JF FORMAT 24TA
INC HL
STD HL 9 DMADR $SET DMA

$FIRMAT TRALK
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FORMAT

OF42 LDJ1DE
JF45 3802 ~OF49%

IF4T AF
JF48 L9
2F49  3fFF
JF43 137
OF4C (9
2F4D

JF&4D

JF4D {30000

= 0F50

SORCIM BO8x Assembler ver 3.5F <:/55/7= =9:92 Pags 153
3:RT4141  L45M

CALL FMTTRK
JRC SERRIR
XRA A
RET

TERIRIR: LDK A9 OFFH
3RA A
RET

HC30ZIT:

$IF MESCM IS PRESSED IN ESPINCE TO THE FIRST PRIMPT THIS IS THE PLACE TD PUT A ZOLD B82GT LOADSER OTHER

3THAN THE FLDPPY ONE SUPPLIED.

*LENGTH JF THIS R0M IS = OF4F!

= G000

SENTRY
$NINE
SEXIT
INONZ
PROC
JMP START
ALAA = * $LWA OF 0™ RESIDENT 223
MS5 "LENGTH JF THIS ROM IS = ¥,RLWA-1
IF RLWA > OFF3H
5 ZRROR CODE T32 LARSGE..
ENDIF
ZCHO OFFFH-LAA ! p}:] OFFH
ENDM
H END

10 ERIRss 472 Ladelss 6770h bytes not us=d. Program LWA = OFFFe
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RAM STORAGE

ACIAD
AZISTA
ALPAKY
3LPHM
BELCNT
BIOJP
BKS
2TBIT
caLc
C3ELL
c300T7
CCPADR
CCRA
CCRB

CHKEY
C1
CLRLN
caur
cour2
CPD2A

CPD38

R

CTLKY
CTLTB
CURS
cvzip
cvace
D.CMDR
DeDATR
DeFINT
DeRDA
DeRDS
DeROT
DeSECR
DaSEK
DeSTP
DaSTPI
DeSTPD
DeSTSR

DaTRKR
D2WRTS
DeWTT
DACTVE
OBCT
DIRYV
DELAY
DIM3IT
DISDIM

O¥ADR

OMARD
DMANRT

SORCIM 803x Assemblar ver

LCTATIONS
EFC1 EE -}
JBEB 177 5
2003 2# 3
02a1 207 38
EF6B 2#51
D038 127 3
0008 1#55
20890 2#12
0534 537 1
D027 1419
0255 1736
EFD2 3#13
2901 2425
2903 2427

95/50

99730

072 70727
0373 7/30
2651 457 S
03EQ 14729
041A 32725
2900 2424
2733

98/ 3

2302 2K26
97/16

50350 1452
18748

0002 24 8
0924 84/ &
EF5A 2#55
33332 110# 2
DBOE 109# 2
2100 2#18
2103 2#22
2000 5411
00CO 5% 8
0080 54 5
0050 5% 9
2102 2%#21
0010 54 2
0020 5# 3
5040 54 4
0050 5% 5
21090 2413
141757

2101 2#20
00AD S# 7
D0OFOD 5#10
EF5A 2%60
0001 24 &
JF35 57753
J0CF 15% 2
2920 2413
nac S#21
64728

EFJF 2846
141/33

DEDA 16755
DEFD 16754

115715
116712
77755
224 2
45710
124 8
337 9
38713
54/ 1
33712

1740
127 3
92/13
32/22
95/54

748 2
16711
51/ 6
14732
364 2

2725
92717
99733
92/25
99716

7735
33/ 7
77749
88445
34740

1127 7

1117 7

2719

123719

143/ 14

138718

121717

140712

136/18

129/21

130/1%

131715

132/1%

128723

144715

127/15

122717

141724

144748
73724

1514 2

145737
40/43

6713
65723
19725

152/18

137727

137729

117714

67/30

53/17
554 2

16/ 8
20714
92/40
92753
96723

29# 2
587 32
16712

2725
92721
99755
92730

101716
137 2
887 7

49742

2/20
138751
134/12

139711

128731
147717
129714
135712

145744

145739

28715

22/21
1527590
138/55
141739

3e5E
119% 2
60716
194 3
21717
93715
95/22  95/24
95725 96729
608 2 61748
344 2
27217 2728
33711 94715
101714
93712 94713
101722
18710  18/20
2721 2722
149722 150722
137725
133/27 137/48
143714 150713
139712 152728
43445 53719
24757 26/ 1
152757
140721 149% 2
150% 2

€:2/55/77= =9:92

B:RD

95/28
93724

2/30
95/34

35715

18/28

143715

133733 1

50/18

Page
M1l41

35743
33725

2731
97729

35715

187640

337 2

63717

137717 140729

154

«85M
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RAM STORAGE

ONARW
DOHCOM:
DOLF
DOLF2
DSKSHWP
0STsS3
EBOGT
EDELC
EECL
EFADR
EFESC
EFG2
EFHA
EFMSK
EFSCR
EFUN
EINSRT
EM3007
ENADTM

£2C
€sC

ESCIAD
ESCCGR
ESCCHA
ESCZUN
ESCEE
ESCH
ESCHT3
ESCLCK
£5C1%R
ESCSAD
ESCSGR
ESCSHA
ESCSUN
ESCULK
ESCZZ
FOSK
FYTTRK
FORINT
FORMAT
FWAVHM
GEY
GTMASK
HeKEY
HeSCTR
HeSRELC
HeSSTS
He SXMT
Has VIO

HIB2OT
HMSCRN
HIME
HSTACT
IE.CO
TE.3TS

SORCIM 808x Assembler ver

LOTATIONS
203¢ 774 5
083E 82723
0684 47710
D537 43724
EFCT 3% 3
EEDS 2445
J0AD 13% 6
0542 32719
0584 32/22
9910 304 &
0008 304 7
2001 20#10
0002 30# 9
2007 30#11
0020 30% 5
0004 30% 8
3538 32713
0040 134 2
nac S#16

65726
D0TF 1454
0018 1453

13716

13/33

18753
9591 327 3
3574 32/11
05F8 32/13
DSFC 32715
0601 32720
£F50 2857
0384 31# 5
7580 32723
0601 32721
3593 32/ 9
0584 32710
05:8 32712
053¢ 32/14
0533 32/24
051F 32/17
JE68 128717
DED1 17/ 3
5636 5/ 8
DFOF 16732
F020 3422
08¢ 6727
07Fs T4/17
2200 2423
2400 2434
2401 2437
2400 2#35
2401 2436
2C00 2438

119/14
0F4D 7732
D058 774 6
3038 15/55
ZF5D 2#51
3936 7/ 3
£98¢ 15/33

82719
874 2
61¢ 2
bl#16

T/ 34

125757
19720
534 2
514 2
52/ 7
34743
30/11
30/11
35/ &
52717
30/11
S48 2
13713
38/13

38/ 5

7/31
18/13
18/35
34749
524 2
56420
56423
56%26
574 5
34761
357 5
50# 2
574 2
52812
564# 2
56%10
56413
504 9
56#31
133716
141% 2
16751
152# 3
45/ &
674 3
74721
76/12
118712
116717
113719
118715

9/15

153413
82/22
126719
277 &4
16737
94 2

145717

126712
19/3%

52717
367 9
567/ 7
56/10
42761

56713

40743
887 5
187 4
18713

18/35
887 S

36710

1377 &
152/61
137765
46/16
754 2

115716

10728

125752
21/
924

N

125727
22738

527 7
55728
55/23
52/ 5

56726

53716
337 7
187 8

13722
18738

37719

138720
138745

61721

10732

1254
277 9

N

345%2

<:/55/7= =9:192 Page 155
3:ROM141 .ASM
138728
24752 25728
52717
52/15
60/16 63715 64726
18712 18712 18/14
18726 18730 13732
18742 13746 13/51
42744 52/ 9 55717
140714 141/29 146#% 2
143% 2 144719
11718 11722 62710
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SORCIM 808x Assembler

RAM STORAGE LOZATIONS

IE.IDM
1E.JDM
1E.OIM
1E.PP
IE<SHK
IE.SI
TE.TC
IEADRS
TEC4AR
IEIlO
15120
IEI30
IET&0
IEINP
IEINST
TELSTN
1EQO5
12022
1£040
IEQSTA
1397
ISSTK
IETALK
TEULST
TEUTLK
1MSG
INT3L
IRPTCT
ISTX
KBDVR
K3SCAN
KBSERYV
KZOLM
KEY1
KEY2
XEY3
KZY34a
KEY4
KZYS
KEYS
KEYE

KZYLCK
KEYLST
KLELEN
KLLEN
KLUSED
KROWM
KYCoTs
KYSYD
LDOTRXK
LF

LFTARH
LIST

LXEY

LLIMIT
L3GSEC
L 33KUP
LVMEM

0A30D
09FB8
0903
0A39
0A07
0979
0998
EFJ3
EFJC
DA3A
DATS
JAZE
3421
DAzl
DAl
3320
OAEE
DAFD
2325
OAAE
0A=D
EF6F
0040
D03F
D05F
01%F
EFFO
0018
EF39
0T4E
2786
2839
2007
0838
0844
2852
3857
285A
087A
0836
0334

ZF59
EFD4
0002
0003
0007
0038
2824
2006
EFSE
2024

2080
0829
EFSE
EFsC
EF56
244C
1000

156743
156742
16/41
16744
96/18
15738
15740
3#16
3417
1064717
105#12
105717
105#23
17710
17/ 8
4431
107#10
107#20
107#26
177 9
17/11
34 4
4#29
4#32
4#30
1725
3421
2% S5
3% 5
68/ 5
73712
70753
2# 3
17756
77/53
80/ 7
31#10
77750
82726
83/ &
77730
82/32
2#54
3#14
1#59
1#58
1#60
24 2
11/26
1#61
34 3
1451
18720
TT# 2
16713
2#556
34 2
2453
37724
1447

99%
37#
96#
101#%
96737
934 2
954 2
105/ 5
104/15
1054 2

NN NN

105421
105729
106# 2
1048 2
107711
107715
107724
107/32
103% 2
1074 2
67714
1057 6
107729
105726
134 2

6722
70747
67715
704 2
724 2
T4 3
70752
T9% 2
80# 2
81% 2
84710
82# 2
82729
g4d 2
784 2
83/ 7

6750
70/16
70/58
70717
70/2%
70/52
38# 4
707 4%
27/17
137 2
18723
82/10
16714
28713

1/1%
27/ 8
394 2
&6/ 6

105715
107721
1057 8

97719

107710
105721
105710

1057 8
1067 7

58723

5/28

72/53

83# 2

797 &
83/12
287 9
72/51
73/ 3
72452
72755
72753

10745

187 2
18740

1184 2
29715
44725

39723

ver 3a.5E
105727 107/13
9TH#25
105733 106/10
797 7 79710
341 &

50711 587 3
73722

137 2 187 2
18748 18748
118/12

29718 70719
43/16 60719

<:1/55/7= =9:92

Page 155

B:RIM141
107730
Bd/12 21711
187 2 18710
13748 337 8
78/ 5
61735

«ASH
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SJCIM 808x Assempler

RAM STORAGE LCZATIONS

MCRIGH
MZueP
N¥IA&
NIETRY
NUMSED
OPAD
aPso

OSTR
PA.CDR
PALCDT
PALCTL
PALDIR
PA+IRI
PA.DRD
PALDTA
PARINP
PARDUT
P3.CD2
P3eLlDT
P3.CTL
PBoDIR
PBeDR
P3.DTA
P3.DT1
PR,DTD
PIAAD
PIA3D

PIACTL
PIS20
PISTAT
n PJS10
POSTAT
PPaIN
PPeIRD
P?.40D
PP«ORD
PP.JUT
PSEXC
PSTESC
RADR
RORONW
RDRV
RDSKD
ROWRT
READ
READER
READTR
RKEY
RLWA
ROMJP1
ROMJP2
ROMAM
ROMSTX
RIWOM
RSEC
RTARW
RTRY

300C
3003
3058
1034
EFCA
2079
20385

0030
9023
802E
2901
2900
0000
DOFF
290¢
ORBE
989D
2090
3004
2903
2902
003F
2902
0023
3002
EFs1
EF52

EFDD
0838
0378
2877
3385C
3002
0080
EFDE
0040
2001
D15
0425
0Das5
0820
2002
DECF
303C
0530
033F
0DEB
3373
DF50
0093
0038
EFD8
EFC1
0031
oC1g
32088
EFJ5

1421
1420
1466
2#14
3# 9
7713
77 3
57743
1726
“H# 4
4% S5
2#30
2#29
$#13
4#412
2#28
17715
17716
4# 7
4# 3
2#33
2432
4414
2#31
4#16
4#15
2#58
2#59
45/ 5
87712
3#18
112710
17/13
111#14
17/71%
4#25
4419
3#19
4%#18
424
129722
34/44
15725
72713
16719
145735
123738
16723
15/15
177 2
29# 3
153#27
12# 2
12# 6
2444
3 7
1#41
16725
774 3
2843

33710
33711

3/ 4
120714
123715
104 2
11# 2
36717
148 2
109713
105718
109714
109716
110715
1097153

2729
113# 2
114% 2
109721
109726
109722
109724
109723

2732
1106728
10%/7238
16731
11721
45710
145727
1127 8
112418
1124 2

111#
110/
1127
109/
111/
108/
130717
37# 2
123727
12/17
19715
148# 2
134715
1344 2
1164 2
140#% 2
29/12
153730
16/30
16731
68/12

5/ 7
72716
19733
82713
120715

WO ~NO® N

123717
123737

41/34

34733
148715

14738
110713
110718
109719
110716

113712
1137 8
1147 8
110721
110725
109727
110/24
110723
109723

114713
41/30
34726
57723

148711

112713

1137 7
114/ 7
110731
112715
109732

109/31
131716

123751
73738
22/34

135# 2

116714

153731
68/14

24749

120722

ver 3.5E <:/55/7= =9:92 Pagse

123748
1247 6
85/16
41/20
151711

110/14

114712

110722

1123729
114/15
85712
41716
61726
1517 8
113/11

1137 7

132717
125732

T4/24
120# 4

153/35

25725

123718

83R3M141

87/10 145/238
45/ 8 46/13 51/59

110719 112/12

110727

111/ 8 114/14 114716

87/ 6 146716
42725 437 9 447322
61749 67740 85/ 7

110732

133# 2

126721 133#% 2
Tod 2 17735 77740

1214 2

123743 124/ & 125719

157
+45¥4
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RAM STORAG

RWCOM
RASEC
SAVSELD
SAVTRK
SAVTYP

SCLFRZ
SCREEN
SCTRKR
SOISK
SEEK
SEKDEL

SELDEN
SELDRV
SENDEN
SEQ
SERFLS
STTXY
SHFTKY
SHFTT3
SI.MRS
SIsRRD
Sle5156
SI.TRD
SIRST
SKEY
SLD1
SLD2
SLORCT
SLIDEJ
SLIDEL
SLIDER
SLIDEU
SLR1
SLR2
SLST
SPAD
SRPTCT
START
STEP
STEPIN
STEPOU
STODIM
STR3
TAB
TEM
TOTROAN
UNASEC
UNCUR

UPARW
VALLITS
VALETS
VALIDZI
VALIDE
VBRIGH
vCaD
VIBEL

SDRCIM 803x Assembler

Z _OZATIONS
1257/%6
EFJ1 3#12
0028 121720
EFl4 2#63
EF15 2#69
EFJ0 3411
141715
0035 1450
2474 418 2
2011 177 6
EF17 2#50
OCFA 16757
EF13 2HET
152736
DEAS 145714
DET1 177 4
aC59 16723
ZFCC 3#10
EFDA 3415
J349E 37713
0034 2#10
J90¢C 81/ 17
0057 1#%2
5021 1#%%
0055 1#63
o002 1445
J0B32 7/21
0356 15710
peacC 857 3
0837 86#15
2023 2#11
J84A 82720
2831 82711
3335 82/14
J08A6 82/17
2837 85/ 6
383F B5#20
9330 15728
0058 6759
0006 24 6
0000 5§ 3
0009 16758
0DJD 16759
D11 15750
3626 16750
0020 4420
0009 1#56
EFJ0 2#62
0007 2# 7
EF55 2%52
26F6 42/12
57/717
0034A T77% 4
2038 33#18
0010 32#30
23326 334 2
0334 32# 2
D438 38411
003D 1427
2523F 33713

126716
121718
123#% 2
19731
24/ 5
22756
144/ 25
15713
42/16
1274 2
22724
123732

6/57
152741
1464 2
120716
19717
67457
116715
424 2
71/52
R LEL
115711
116713

7/20
117715
156736
28# 3
86# T
87716
85723
86# 5
85# &
8S# 9
8o# 2
85412
86/18
117# 2

% 2
T0/50

1742
130# 2
1314 2
1324 2
634 2
114713
88/ 5
22725
72729
27714
43/ 8
61/14
82716
38721
37/22
33718
32738
40716
32/ 7
45% 2

126749
122718

22728
24761
125738
146722

1457156
1294 2
128714
152743

123722
22735
67759

118717

82/25

115# 2
29711

118/11

87 6

1527338

23713
72728

44/ 5
664 2

38720
37721

ver 3.5E <:3/55/7= =9:92 Page 158
B:ROM141 oASM

134713 135713 136/50 137/24
26/20 136717

26713 127714 129/15 152727
125740 126/ 3 1267/ 5 136/25
128727 133712 133/23 152734
125729 145# 2 152/22

1254 2

119724 119/27

153724

264/15 24734 26733

44/14 47/ 3 4B/ 5 54/ 5
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RAM STORAGE

29%:183
VICLRS

VCHDME
VILF
VCLRS
VOMIRT
VCMCZuPp
VZELC
VDELL
VECTOR
VEGA

VEHI
VEUL
VFLD
VGRAPH
VHAGR
VHALF

vouTReO
V3UT85

V3uTe0

VOUT9%
V3UTS7

VRTOFF
YSAD
VSGH

VSHI
VSUL
VJINDER
VUNSR
VUNHA
VUNHAG
VUNLK
W300T
W3USY
WRITE
WSEC

S0CIH
LOTATIONS

2422 33710
J51F 33714
2540 337 8
0054 1433
04238 33715
3549 337 9
0014 1#22
Jd54€ 33711
3429 33712
2057 1#3C
2052 1#32
0413 35#12
0047 1#39

183/45
0028 1#35
005D 1437
FFEZA 1#48
3554 317 71
0459 317 9
3455 317 38
0D1E i#23
3051 1429
G045 1#31
06CE 15748
)62 16749
20893 1#69

557 6
0023 1425
2437 317 5
D55E 38717
2572 43/19
2573 42/45

49431
3575 49#37
0578 33/1s

56718
EFZF 3#20
0053 1#28
0067 1#38

18742
0C29 1#34
20s6C 1#35
2457 31710
0458 31/11
045F 31712
0453 31713
0022 1#256
D25C 157 9
JEB8 128720
0037 15724
oCc23 16727

808x Assembler ver

44£11
464 2
474 2
32721
438 4
478 9
32/16
48% 2
444 2
32718
32720
39/138
187 8
32710
32712
32714

1712
49% 2
40#%#39
40432
33714
32717
32719
54714
45/ 9

7/15
57742
32722
38% 2
407 &6
49#2T
44/ 20
51/ 9
54719
36711

34/29
327 8
187 4
32/ 9
32711
32/13
40# 6
40413
40419
40#26
32723
21# 2
133719
135# 2
1224 2

56731

33/13

57723
39725
18712

41724

57743
53711
27716
587 9

407 9
487 7

44744
53/22

45711
41715

18712

137744

18718

877 8

Se# 2
58/15
467 7
59713

40722
497 4

45717
55713

4IR 64
&5/15

18718

138/5%

3.5¢€

18726

60/37
44723
60728

40/35
494 5

4«77 7
587 5

49750

61/56

18722

143725

<:/55/7= =9:92 Paga 159
B:RIOM141 LASH
13732 18733
654 2
44/38 45/ 5
51717
434 9 43752
47711 43725
50712 52710
B7/15
18730 13736
147# 2
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$ORCIM 80&x Assembler ver 3.5E <:3/55/7= =9:92 Pagse 1
Jsborne CP/M 2.2 C3I3S Rev le4 C:0CCRAM25,154

=A3S 2000 EFED
*C30E EFFO 02030
*DATA EFFO 02000
$edate: 6/4/82
sefathors Rogar We Chaoman
ieTitle: Osborne CP/M 2.2 2BIOS Rev le4
seComments:

ENIJTE®  FIR UST WITH DJCCTXT6.AST ONLY

= 4D32307-02 MASTER  LASM

* 252907-00 ASSY «ASM

* 102007-00 LISTING «PN

* 4D1007-00 MASTER oCCM

* 2D1007-00 ASSY «LOM

H fm e e em—mmmmmm e — s e————— +

H H H

H i occ¢ H

H H H

H H c31¢0S H

3 H H

H f by Roger We Cnaoman |

3 1 .

; :— ----------------------- A

H Copyright 1932, 3sd0rTne.

H This product is a copyright progran product of

H Jshornz and is sucolied for use with the Csbornz.
= D016 VERS: = 22

LINK CCCBIJ15.A5M sJumd Taolz

LINK 0CC31025.,A5M $Xey translation £ initializatisn valuszs
LINK DCCBINISLASM 3CP/M disk tables

LINK OCCBI333.A5M 5ROM call interfaca

LINK CCCR1D45.45M4 3Non data transfer disx

LINK O0CCBIC55.A5M scold and ~arm boot

LINK OCC3IN55. ASM 32isx data transfer I/3

LINK OCCBIDT75.45M sutitity roatines

LINK OCCRINBS.ASM iIobyte dispatch taola

LINK OCCRAMIS.ASM s8ios ramn dJefinitions

LINK DCCRAM25.A5M sCommen ramn definitions
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SORCIM B803x Assemplar ver 34535 <(3/55/7/7= =9:32 Pajz
Ospborne CP/M 2.2 L3135 Rev l.4 C:3CC31315
= 0032 M312%: = 53
= £330 iCps = nC390H sioncation of c:co
= £120 311S8: = cCcp+le0ln
= D3ns6 8D3S: = ccp+306h
MSG *DDT R {refocation value}l = *41F3034-313
*D3T R {relocation value) = 3E320*
MS G *Assamblying 3I0S for Lwa of *» LWAMEH,
*Assemalying BISS for LwA of FFFFhe?
H ZP/¥ to host Jis< constants
= 3400 4STSI1Z: = 1024 131locking/Jd2o0locxing b
= 0010 FP¥YSI3d: = 20437128 :Sectors i1 fiosooy disx
= 00238 FPYDI3: = 10247125 3Sectors in flopoy disk
H CP/M disk control block squates w~hicn gefiae th
H disk types and maximum storage capadility of =2a
H dis< typee
= 0355 2S5¢S1: = 5 3Single density ( 255)s s5ingle
= 09902 3S<D1: = nCh 3Double density (122%)y single
= DOO1 XEDX: = 1 $Single density ( 123)s single
= 0078 134: = 8 ;Double density U 512} single
= 35008 CeEC: = 2
= J02E S1334: = ({42-3)%2%10)/FPYSI3
= 0033 D1DS4: = ({(40-3)%3%5 )/FPYDIB
= 0053 XX2SM: = ((40-3)%1*18)/FPYDIB
= D03C 134DSM: = ((40-1)%*%4%8 )/FPYDIB
= 00DAS8 DEZDSM: = ((40-2)%4%3 )/FPYDIS
H BD3S constants o1 antry to write
= 2000 WRALL: = 0 swrite to allocated
= 0001 ARDI: = 1 iwrite to directory
= 0002 WRUAL: = 2 swrite to unallocated
H ROM ejuates.
= 0000 ENOM: = o] 3%ort to snaoslez WM
= D301 DI0M: = 1 sPort to disable R3H

2
«A5Y

S

LR

ffer size

alock
sbocx

e
ol }

sidade.
sidade.
sidede
sidade

{Cshorne single density
tdsborne dounle density

olack sizz2
olock size

2¢)
1K)
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S3CIM B808x Assemoler ver 3,58 <:/55/7= =9:92 Paje 3

Ospornz CP/#M 242 C3I3S Rav leo4 C:OCC313154A5M
H Macra for generating Control 2lgcks for disx drives
H The format of these disk control diocks ar2 as fallows:
H 16 2its = -> transiation table.
H 48 oits = Work area for CP/M,
H 16 5its = => 3123U%,
H 16 bits = => Parameter slccke.
H 15 sits = -> check vectors
H 16 bits = -> allocaticn vector.
239 NOSKz2 SET o] iNumber of dis< ZJrives
= 0000 NOFDD:  SET 0 sNumber of floopy disk d-ives
= 0020 ALWSZ:  SET 0 s4&ltocation vector size
= 0020 ZSvsSZ:  SET 3 sCheck vector size
LIST M
DPHGEN  MALRD TYSE4XLATELDIRBUF4DPBADR
SET NDSK+1
DW %2
OW 09390
DW %3
DW Z4
pX? CSy+CSvs?
OW ALV+ALVSZ
N2FDD: SET NOFOD+1
IS¥S2:  SET CSVSZ+(64/4)
ALVSZ: SET ALVSZ+{(31D25M+7)/8)
ENDH

Macro for generating the Disk Paramneter 3132<3.

3isk type definitian blocks for each partizuiar npde.
The format of thzsz areas are as fallow:
8 bit = disk typz code

*
’
H 16 bit = Sectors o2ar track
H 8 bit = Block snhift
3 8 bit = 8S mnask
H 8 bit = Extant nask
3 16 bit = Gisk size/1d026 =~ 1.
H 16 bit = Directory sizes
H 16 bit = Aliocation for directorys
H 15 bit = chesck arsa size.
b 16 bit = offset to first track.
DPBGEN  MAZRD TYPEsSPTyB33HsBSMyEXMeNSMyDIRSIZy ALVMSKeOFFSET
pl:} %1
D %2
o8 Z3+%4%44 25
oW Z65~-1+%Z7-19EV (%8)
DW (Z7+3)/4
DW %9

ENDH
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5000

E100
2103
£105
E109
E10C
£10F
£112
£115
E118
E113
EL11E
E121
£124
E127
E124A
£120
E130

2133
El136
£133
£13C

Z13F
E142
£145
£148
£148
Z14€
E151
EL54

E157
E15A
£150

2160
£163

= E100

C3EDE4
C313¢5
C32EET7
€333c7
C338E7
C33FET
235527
C35CET
C33FE3
C350E3
C38BE4
C3lEE4
C3D3E4
C331E5
C3CEES
C353E7
C308z4

C3FEE=2
C319:3
£D12:=3
CD12%3

£012:3
cD12=3
CD12E3
1273
£D12:3
tbl12:z3
£D12:3
1273

CD12E3
£D12¢3
£D12€3

C33CE1
€333:=38

. w0 48 wa ee @

P L
mMm mmm inmim

SJLIM 808x Asssmbler ver
Jshorne CP/M 2.2 C313S Rev

W R R W R W

WO W

CICIEI CILT €1 g

T IR T ER TE DA T T Iy

le&

3.5 <:1/55¢7= =3:92
c:0cC

Page 4
C3I315e45M

Tne following juno tanle defines thes entry s2ints
into the CBIZS for use by CP/M and othzr extaraal

routinzass
be mnodified.
ne nodified by 433na

of M3JVIPM,

ORG

JMP
Jup
me
JMp
Mo
JmMp
Jup
JMP
Jmp
Jup
Jup
JHP
JMP
Jup
Jup
JMp
Jup

810S

3007
43037
CONST
CININ
ZONDUT
LIST
PUNCH
READER
HOME
SELOSK
SETTRK
SETSEC
SETDOMA
READ
ARITE
LISTST
SECTRN

Extznsions

JMp
Jup
CALL
CALL

20Me ]

oMM
ROMCOE
ROMCOE

-483 vectors

ROMC3ES
CMCE
ROMCOS
QOMC T
ROMCOE
R2¥COS
ROMLD3
R3MCoE

R0MLIE
ROMC2E
RCMC 2

ACICTL
ACISTAT

Tha

sCold boot

sWwarm boot
iConsole status (
sConsole inpat
sConsole oatout
sList outpuat
$Punch outout
sReader inout
352t track to zer
iSelect disk unit
sSet track

:Set sector

3Set Disx ¥2nory
sRead from disx
sdrite onto disk
sPeturn LST: davi
$Sector translati

LI
tRom residzant cal

sControl 2at
s3tatus In

550 To Stanioy
$Take Control
i3utout Interfacea
sCutout Davice Me
sIncut Davics Vs
sParallel 2ol

sextansions
i for
H mMeMmdIry="manp2

shoox for serial
shook for serial

tharfore the order of thsse jumnp cannot
location of thess jumnps
locationss which is a

can only
restriction

iput)

0.

Address

c2 status
0n roatinz

4255332
ss5a3¢e
sa132

d video

command oort Write
status aJort read
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Jsbornz
2166 40
E167 DO
£168 FF
E169 55
El16A 80
E168 ASEl
E162 A6El
E16F ATE]
E171 A3%1
E173 A3EL
£E175 AAEl
E177 ABFE1
E179 ACEl
£173 ADE1
E17D 4EE1
E17F AFEl
E181 B0E1l
E183 31El
E185 8221
E187 33E1
£189 24
E18A 20
£183 090
E18C = 0010
z13C D1
£19 07
E13%  4155544FS3
= 0ODO7

SO2CIM 808x Assembler var 3.5FE <K3/557/7= =9:92 Pages 5

eesesws
1323990

XLTSL:

CAJTI:

TAUTOL:

CP/M 2.2 CBIDJS Rev le% C:0CC31025.A5H4

2eesesssassnans
PR R EEE R R IR

This area is reserved data storage arga for
the set-up program to install orinter driverse
function kz2yss auto boot commande iobyte values
and auto horizontal scroll flag

INWT

seses vsmrssese e
P3PPIV NN IS

bE] 40h sdefault to serial printar=40h
3 oarallzl printz2r=80h
H 1€ZE printar=cdh

pl:} 0Ch sdefault to standa~d serial=0
s Qume ETX/8CK =1
iDiablo XON/XJFF =2

DB TRUE sauto horizoatzl szroll 2nabls

23 $1.120 sdefault naud rate = 1230

k] 128 3default scrzen size = 123

DW CNTRLD 3Fixed langta taol:

DW CNTRLL icontains dointers

1Y CNTRL2 sto strings

OW CNTRL3 $to decod2

DW CNTR LS sfunction <eys

oW CNTRLS

OW CNTRLS

3% CNTRL7

OW CNTRL3

b1 CNTRLY

DW up

Cw RIGHT

DW J0WN

pL LEFT

OW €C0T3L tend of taslez address

23 & SIEEE device address

D3 o} 5f1agj indicates if printar has neen

L} ] sLength of string

5s 15 sPrinter initialization string

[ads} 1 sauts command = D igaore 2uts aoot
H = 1 auto 07 cold boot
H = 7 auto 01 warm boot
H = 3 2ato 27 >%0%tn

b8 CAUT3L slength of auts command nzre

33 TAUT3ST taut> conmand goes herz

= #-CAUTI-1

initialtized
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Zsborns

133

32
31
32
33
34

Terw

£133

£200

S0RCI4 2035x Assembler ver

2e2 C3175 Rev la%

CNTRLD: BB e
CNTRLi: D2 1
CNTRL2: nB *2
CNTRL3: D3 3
CNTRL4: 33 4t
CNTRLS: T3 -
INTRLG6: DB ‘6
CNTRLT: 23 ' 7
CNTRL3: D3 '3
CNTRL9: D3 G
JPs D8 *{*=-40hn
RIZHT: C3 "L*-40n
D0ANS D3 'Jr-450n
LEFT: 23 THY-40n
£J3T3L: = ¥

IRG BIJS+25s

3052 K:/55/7= =31
[

2
oL
svariapi2 i21gtn taoie
sis placad na2ra sy s2t-ud
sorograms Nith xlttbi
ioointing to tne 2atriss

iDefault valuss for tna
scontrol numarics
sare thz nimoz2rs 01 tre <2vys

t0efault values
sfor tha cusor
skeys arz standard
svalues for P74

ispace rasesverd for full function
skey decoding znd 1% dyt:z auto

iboot conmand
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Pagsz 7

SOLIM B0RAx Assempler ver 3458 <3/55/7= =9:92
Z:0CL313935.454

AIscorne L2/ 242 C31325 Rev l.4

Zontrol Blocks for disk drives

F200 JP3ASE:
€200 DOHGEN  DSKD1sDDXLTSeDIRIUF,DIP3DL+] sDriva Az
+= 0001 NDSKs3 SET N335K+1
Z200 +000C D DEXLTS
£202 +00000002023 oW D934+ 0
€208 +20EE OW DI3YF
£20A +9FE2 Du D28D1+1
E20C +3CE9 oW CSY+CTsSvVs?
£20£ +DCE9 oW ALV#2LVSZ
+= 0001 N3FDO:  SET NIFDO+1
+= 03013 C3vsSi:  SET CSVSZ+(64/4)
+= 0013 aLysz:z  SET ALVSZ+({{2135M+T7)/8)
E210 IPHIEN DSKC1eDDXLTSsDIRBUFLDPBDL+] $Drive 33
+= D002 NDSK: SET NDSK+1
£210 +0000 W DOXLTS
E212 +D002023020022 OW DeDdeD
£218 +8DEZ DW DIRAYF
E214 +3FE2 D SPBD1+1
€210 +4(E9 oW CSV+I3VS?
E21E +24E9 DKW ALV+ALVSZ
+= 0002 NOFDD:  SET NJFDO+1
+= (3029 CSvSZ:  SET CSV3Z+(64/%)

+= 903¢C aLvsS7:  SET ALYSZ+({{D125M¥+7)/3)
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SDORCI¥ 80%x Assembler ver 3.5 <(:/55/7= =9:92 Page 3

Jsborne ZP/M 2.2 C3IDS Rev la.4 Ci0CI31D3954A5M
E220 XTAB: sTranslation table addresses
E220 2020 DW ODXLTS tDounle d=nasity Jsborn2 tranlation table address
E222 2CE2 I XLTYS s3ingle dz21sity JIs>orn2
£224 40E2 DW XXXLT3 sXerox transtation table address
2226 0009 DW IBMXLT $I3M transtlation table address
£228 52E2 oW DECXLT $DEC transtation taples aidress
E22A 76E2 DW XTRXLT iUser defined translation tablz address
= DD23 DOXLTS: = 0 sTranslation table for DJU3LE DENSITY DJS30R’NE 2 ta 1
E22C XLTS: iTranslation taole 2 to 1
£E22C 92001040558 58 Os 1o 4y S 3y 9y 12213 16917
€236 02233060704 DL 2y 3y by Ty 1C0s11, 149153 13,19
2240 XXXLTS: $XEROX TRANSLATIZN TABLT 5 to 1
£240 JDI50A0F Da Oy Se 104 15
E244 D20702Z11 pl:] 2e Te 12 17
E248 04090t 23 49 F 1%
€248 01060810 b} 1. S 11, 15
E24F 3308B0D 38 3. ERY 13
= 2202 I3uxLT: = o] $318% TRANSLATION TaBLZs ¥2 transtation 1 to 1
E252 DECXLT: SCEC TRANSLATION TA3LE 2 to 1
E252 0001222328 23 Os 1o 24 3» 29 2512411, 16917413413, 24925425927, 32+33434535
€265 0402536372C OB 49 S9 b9 Ty 12+13314415 2092190224230 23923930931

2276 = D322 YTIXLT: 3OS 40 $Space far user defin2d 2x32ans5i0n
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Osborne

EZ9E

E29€E
E29E
E29E
E29F
£2a1
E2A4
E2AA
E2AC

E2AE
E2AE
EZAE
E2AF
£281
E2B4
EZBA
E2BC

E2BE
E2BE
E2BE
E2BF
E2C1
E2C4
g2CA
g2cC

E2CE
E2CE
E2CE
E2CF
E2D1
E2D4
E2DA
E2DC

E20E
E2DE
E2DE
E2DF
E2E1
€2E4
E2EA
E2EC

E2EE
E2EE

+0C

+2800
+030700
+B8003F30C0
+1000

+03030

+05

+1400
+040FD1
+2D003FJ030
+1000

+0300

+01

+1200
+030709
+52001F0080
+0800

+0300

+08

+2000
+030730
+98003F00C0
+1000

+0100

+08

+2400
+030700
+4AD03FJ0C0
+1000

+0200

= 0010

= 0006

SORCIM 808x Assembler ver
CP/M 2.2 TB1IDS Rev le&

.
’

305E <:/55/7= =9:92 Page

3

C:0CCBT1095.45H4

Disk type definitiaon blocks for 2ach particular nodee.

DPBSTART:

DPBD1:

DPB3S1:

DPBXJ:

JPBI3M:

DPBDZC:

OPBXTR:

NUMDPB:

DP3GEN
D8
DW
D8
DW
DwW
DW

OP3GEN
0B
DW
D8
D¥
pl ]
oW

DPBGEN
0B
DW
531
oW
DwW
DM

DPB3EN
o8
DW
D8
D
DW
OW

DPBGEN
o8
Bl
0B
OW
oW
OW

ns

35tart of Dis< paramster

30sborn2 Double deasitye

oiccksy used by se

single sided

DSKD1s8%5 539 790+D1DSM »54511000030000030003,3

DSKD1

8%5

39790

D1DSM-1454=-1+REY {(11000000202000303)
(64+3)/4

3

30shorne Single deasitys

single sidede

DSKS1y2%10+4915+1+51DSM #6645 10000000020000003+3

D5KS1

2%10

491541

S1DSM-1+54-1+REV (10000320300000203)
{64+3)7/ 4%

3

XEAIX91%1B 93y T9DeXXDISM 932410002000002330308,3

XEROX

1%13

35790

XXDSM=-1532-1,REYV (100000200302000003}
(32+43)/4%

3

IBM  94%3 434 740912MDSM954911000000000020003s1

18M
48

3,740

IBMDSM=-1,64-1,REV (11000205000000098)
{64+3)/4&

1

DEC  s4%3 939 T»09DECDSMy5491100000D0323030003,2

DEC
4%9

3,740

DECDS4-1,64~1,REV (11000303030000008)
(64+3)/4

2

16

*=-DPBSTARTI/10H
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Jsborne

E2FE

E2FE 3ADBEF
E301 &F
£302 £O079
£304 FODEL
2306 ODE1
£308 E1
E309 D1
E30A4 C1
£E308 F1
E30C ED7B5FEF
E310 F3
£311 L9

o

$

SOACIM BO8x Assembler ver 3.5 <:3/55/7= =93
IP/M 242 C31I35 Rev le4 c

ROMRTI:

*

92 Paze 13
$0CCAID35.,45¥

Exits R0OM resident Interruot routine.

LD
ugv
3THC
poP
POP
paOP
pOP
poP
poP
LD

g1
RET

As ROMRAM

CeA iport

A 3set ROM or WM znaplad

1Y

%

Hi

DE

BC

AF

SP,15STK sresat ta interrupt eatry st«
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Jsbornz

£312

€312
£313
E314
E316

£317

£319

E319
E313

£31D
E31E
E31F
£322
E323
£E326
E327

£328
2328
E32€

£331
E333

£335
£337

E339

E33A

334
E338
E330

21
78
D603
5F

1601

FDES
DDES

F3
D9
210000
39
31C1EF
E3
29
£oD7ES

CO3AE3
CDE2EB

FDE1
FDF9

DDE1
FDEL

c9

Ds
FDE1
FDE?9

"

RDMCDE:

. $e ws wo s e w

R0MCD1 e

ROMJMP:

.o w0 s ws

SORCIM BO%x

CP/M 242 C3ID3S Rev l.4

Calls
Entry
N3TE:
Entry
pPoP
MoV
SUI
MOV

LDK

Assembler ver

3.5 <K:/55

RCM resident processor

/7= =9:92

DE = resident processor ta call
by C3INS Jjsmp vectiore.

DE
Ay E
3
EsA

Dehigh (IMVEC)

R3M juwnp vector must match

at ROMCD1 with low digit of

23138

28105 vector

Pags 11
C:0CCBI235,A54

biased

vactor

sGet calling address

i1 reg E

Entry here to junp to ROM function code directly

Entry

PUSH
PUSH

D1
EXX
LDK
ADD
LDK
PUSH
EXX
CALL
CALL
CALL

pop
MoV

PoP
pCP

RET

OE = ROM jump address
BCs HLy IX = any parameters

1Y
IX

HL+ O
dLeSP
SPeBIQSTK
HL

SW2R2IM
GORDOM
SW2RAM

1Y
SPelY

IX
1Y

This routine is usad to

PUSH
PQP
Jup

DE
1Y
[1v)

$5ave user Index ragisters

3Set up

301d stack to HL

focal

stacx for I0M

3Save old stack pointer

5Go to ROM address (JE) and return to next

sRestore old stack pointar

3Restore

simutate

user Index registers

a Catl

(D8)

instruction

3ROM jumo address to IY

5Go to ROMy

RIY Wil

RET to next

instruction

instruction
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Jsborne

E33F

E33F
E342
€343
E346
E349
E34C
E34F

CDC1lES
AF

3250€EF
3252€EF
3219EF
321AEF
c9

SORLIM 808x Assembler ver 345E <K:3/55/7= =9:92 Pags 12

o
=
m
.

s we ws e L

Co2/M 2.2 C813S Rev l.4

Returns
to zeroe.
diske

CALL
XRaA
STO
STO
STO
STO
RET

C:0CC3I045.A5M

disk to tomes This routinez sets the track namper
The current host disk buffer is flisned to the

FLUSH $Flush hast buffear

A

AyHSTACT sClear host active flag
A+ UNACNT iClear sector count

As SEXTRK

AsSEXTRK+1
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Page 13

SORCIM 808x Assembler ver 3458 <:/55/7= =9
c C3IJ45.45M

Jsborne CP/M 2.2 L3I0S Rev l.4

N

350 SELDSK:
H Seiects disk drive for next transfar.
H ENTRY C = dis< selection valuz (Ceel5).
3 DE and 1 = Dy first czall for this 3iske
’
H EXIT HL = 0y if drive not sel2ctadisz.
H HL = 3?4 address if drive is sslzacted.
E350 PROC
E350 3D=5 $ PUSH IX 3Save us3r IX
£352 79 M3V AsC
E353 FED2 CPI N3SK
E355 D2A4E3 JNC SELD 3If invalid drive number
£358 3213EF STO As SECDSK
E358 59 MoV LesC
E35C 2600 MV Hs 0
£35€ 29 ADD HL e HL %2
E35F 29 oo Hi s KL x4
E360 29 ADD HL o HL %8
E361 29 ADD HL 9 HL %16
£362 78 MOV AvE sget initiz) dit
£363 1100F2 LDK DEsDPBASE
E366 19 ADD 4L D% sHL = DPH4 address
E367 2206E9 STD HLsSAVDPH
E36A S5F MoV EvA $Restore intitial bit
2368 [DFAE3 CALL CHKSEL sCheck to se2 if dansity n2eds to be determined
E36E [28CE3 JNZ SELER iUnadle to deterwine dsnsitys error return
£371 110A)0 LDK DE+10 sform dob addrzss
E374 19 ADD 4LeDZ sto get tyoe
E375 SE LD Ee (HL]
E376 23 INC HL
E377 56 LD Dy [HL] 5dpb address in DE
£378 18 DEC DE
E379 1A LD AsIDE] sget disk tyoz
E3TA 325C:9 STD Ay SEXTYP sand store value
E37D 2ATCEF LD AL, 3EQ 3Get current szqueacz count
£380 DD7500 $ sT0 Le [IX+0D]
E383 02276401 $ STD He [IX+113 3Store s=2q ¥ in LASTA or LASTB
E386 2A06E9 LD HL¢SAVDPH
E38% DDE1 $ Pap Ix iRestore user 1IX

E383 [9 RET
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Jsbornes
E38C 11DB8E3
E38F E601
€391 2003 ~23356%
£393 1132:3
E396 3A1BEF
£393 [541
E398 32D7E3
E39E 32F9E3
E3A1 CD11EY
E3A4 DDEl $
E3A6 210000
£3A9 3A0430
E3AC 31
E3AD (O
E3AE 320400
E3B1 (9
E3B2 25
E3B3 0DDA43516E
E3D7T = 0001

= 0025
E3D8 21
E3D9 DOJDOAS55E6S
E3F9 0001

021

SORCIM 808x Assembler ver
CP/M 2.2 CBIDS Rev 1.4

-
»

SELER:

SELER1:

SELD:

DENERR?:

DRV:
DENL:

FORERR:

DRIVL:
FOL:

3.5E <K:/55/7= =9:92 Page 14
C:0CC3ID45.45M

select disk zrrar nandling

LDK
ANI
JRNZ
LDK

Lo
ADD
570
STQ
CALL

pCP
LOK
LDA
sus
ANZ
STQ
RET

pl:)
DB
b

o8
08
DS

DE+FORERR
1

SELER1
DE«DENERR

Ay SEXDSK
A"A.
AsDRYV

Ay DRV1
PRINT

IX
HLeO
COISK
c

AsCDTSK

DENL

3Is diskette anformatted?
sYes
iNos get density =rror message

sIndicatz2 drive in m2ssage

sPrint aopropriate mazssage on console

3Restore user IX

3I1f default drive 10t in error

CRyLFs*Can®*t recognize dJiskette o1 drivs *

1
=-DENERR-1

FORL

CReLEs*Unformatted diskatts on cdrive '

1
#-FJRZRR-1
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3sborne

E3FA

E3FA
E3FA
£378
E3FC
£400
E401
£402
E404
£406

E408
£408
Z40E
£411
E413
E4l4

Z416
E4l8

E41A
E4l3
E41C
E41E
£420
E422
E423
£425

£427
E42A

E42C
E42D

E42F
E430

E5
z5

DD2102E9

79
B7

$

2304 ~Z403%

0023
0D23

J34E00
2D4501
24CCEF
£D&2
1
DDES

843

E
$

$
$

$

$

$

2800 ~E427%

7C
37

2B0E "E42C$

FED2

3005 AZ427s

70
FEAD

2805 ~Z42Cs

CD31z4

1801 ~:z42D%

AF

DDE1
El

~
o

SORCIM
IP/¥ 242 C213S Rev laé

CHKSEL:

e we s et a8 we Wi

CHLSEQ:

GRET:

RETURN:

Pags 15

838x &4ssembler ver 3458 <K:/55/7= =9:92
C3OCC3I345445M

Jetarminas if new 2PB3 should be astairlisneqd

ENTRY C = disk salection valuz (C.e15)
E € 01 = Dy first call for this disk
EXIT IX = address of drive sequance numas-

I status tit s2ts good raturn
Z status bit clears 2rror reoturn

PROC

DUSH HL $Save usar Ho

PUSH BC

LDK IXeLASTA sGet last count for seleztad drive
MOV AsC sCurrent drive t5 4 - regy
ORA A iIs this drive A2

JRZ CHKSEQ i¥ess checx sequence nimndar
INC IX sNos form addra2ss for 3

INC 1X

Lo Cy [IX+D] i5et last sesquence numde- for this
LD By [IX+11]

LD L+ 520 sGet curreat sequeice nunber
SBT HL+3C sCompare seq #'s

pPop 8C

PUSH X

21T CeE sFirst call for this dis<?
JRZ 10 sYesy fill i1 0PSB

MOV A4 H $Nos check elasped timnz

oRA A sEtasped timz < 4 sec

JRZ GRET sYesy g02d ratura

cP1 02

JRNC 10

Moy Lol

[o:31 DADH sElasped tim2 > 5 s22

JRC GRET 5Nos indicat2 g309d ratura
CAatL GDEN

JR RETURN

XR & A

PGP IX

POP HL

RET

driva
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SORCIM 808x Assembler ver 3.5F <K3/55/7= =9392 DPagzs 17

Ospborne [P/M 2.2 CBI3S Rev le4 C:O0CCRID45.A5M
E47F DDTENO 13 LD Ay [IX+9D]

E482 77 STO As [HL]

£483 23 INX 4L

E484 DDTEDL s LD Ay LIX#11

£487 77 5TG As [HL]

E4BB AF XRA A sIndicat2 good ra2turn

E489 C9 RET

Error return section

.o

£48A 3E01 SELD1: wVI Asl sindicatz2 unformatted disk Z-flag = cleare A = 1
E4BC (€9 RET

$48D F8d2 SELD2: ORI 02 sIndicatz iunrecognizable disk 2-flag = cleary A = 2
E48F (9 RET
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SORCIM 808x Assembler ver

Jsborne CP/M 2.2 CBI0S Rev l.%

£490

E490
E490
E493
E496
E499

S49C
E49F

E4A2
E4AS

S4A8
E4AB

E4AE
E481

£482
£485

E4BS

E4B9
E4BA

= 0130

3A17EF
3208E9
3ADJEF
3209E9

3A1BEF
3217¢F

113001
CD19E3

3AD8ED
3217EF

3ADOEF
4F

3A09¢£9
32D0EF

co

AF
9

- we 98

I-pbit clzars

SENDEN: = 130H
PROC
LD A+SDISK
570 Aes TEMDSK
LD AsSAVTYP
STO Ay TEMTYP
LD Ae SEXDSK
STO A9 SDISK
LDK CE+SENDEN
CALL ROMJIMP
LD Ao TEMDSK
STQ AsSDISK
LD Ae SAVTYP
MoV CyrA
Lo Ay TEMTYP
ST0 A, SAVTYP
RNZ ERRET
XRA A
RET

3,56 <:/55/7= =9:32 Pagz 18

C:0CC3I045.A5M4

GETDEN:
H Gets density of selected disk
3
H ENTRY SEKDSK = Current drive
H EXIT C = TYPE 7 5 5 % 3 2 1 0
H H H ' H H H H H
3 Undef = 3 (=m———-—==dmect-o—t--=t i H H H
H Bytes/sector {---=-=--omor-r-sosem-= o=t H i
H §ides (m---m-—e-emeoeesm——-—c-e-—me-scoso-o=-= + H
H Density (-=====—=-=--s-s--s-coo—eccosesmsososooos +
3
H B = ¥ of physical sectors per tracx
H A = Dy go0d return

A <> Oy error return

Z-bit saty good return

error raturn

sSave current valuz

sof SDISK

sand SAVTYP

s(SDISK & SAVTYP are us2d by SENDEN)

iDisk to oe sz2lect
sin SDI3K (parametar to SENDEN)

sCall SENDIEN

sRestore caller®s valuz of SJISK
$Exit TY3E oaramatar

sinto C - Reg

jRestore caller®s SAVTY?P

sError ratarns flag set oy SENDEN

sIndicatz 300d return



uofies0di09 JeIndwog suloqso 286l o wybuAidon

Jsborne

E488

£438 ED4319:cF
E4BF 2A53=F
E4C2 7D
E4C3 A9
E4C4 4F
£4C3 7C
E4C6 A8
E4CT Bl
E4C3 ¢

E4C9

E4C9 AfF
E4CA 3252EF
E4CD (9
E4CE

E4CE 79
E4CF  3220°fF
E4D2 L[9
E4D3

E4D3 ED&311EF

E4D7

z9

$

$

SO IM 308x Assemdbler ver 3455 <:/55/7= =9:92 Paga 19

CP/M 2.2 C313S Rev 1.4

m
-
-
~
=
"

e we ek s N

.

we et b we

SETDMA:

s @5 e s we ev we

C:03CC310454A54

-

Wy

=
LT

in

a d

he track numder is saved for latar
transfer operatiosn.

3 R .

@ T

ac
in

-

a7
5«

QoA

2
se dur

[

ENTRY BC = track number.

sT0 CeSEKTRK iSet track
LHLD UNATK

MoV Asl

XRA C

MOV CsA

MoV AsH

XRA 3

ORA C

RZ 5If same track
JMp ZUNALCT

Clear Unallocated block count (farce pre-reads).

XRA A A = 0
ST0 As UNACNT iClear unaltocatzd blozk count
RET

Set the sector for later use in the disk transfare No
actual Jisk operations are perfoned.

Entry 8C = sector number.

8OV AsC
STO Ay TEMSEC isector to s=22x
RET

Sets Disk memory address for subsequent dJisk read or
write routinese This address is saved in DMAADR until
the disk transfer is parformed.

ENTRY BC = Dis< memory address.

EXIT DOMAADR = BC,
STO S0 DVAADR
RET
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SOICIM 808x Assembler ver 3.5E <:/5577= =9:92 Page 20
C30OCC31045.A5¥4

dsborne [P/M 2.2 CBIJS Rev l.4

E4DS8

E4D8
E4DB
E4DC
E4DF
E4EQ
E4E3
E4E4

E4ES
E4Z6
E4ET

E4ES8
E4E9
E4EA
E4EC

3A55EF
B9
C4C9E4
79
3256EF
69
50

78
32
cs

19
6E
2600
cs

~

v
m
-t
~
z
"

we 98 wh wE we @ e

TRAN:

Translates sector namber from logical

ENTRY

EXIT

LDA
tMp
CNZ
MoV
STO
Moy
MoV

MoV
ORA
RZ

ADD
MoV
MV1
RET

Qs
tra
sec

DE
DE
8C

HL = tra

UNASEC

c

CUNACT
AeC
AsLOGSEC
LsC

He B

A+E
D

4L+DZ
LeM
He O

10 translation raquirzde
aslation table address.
tor number to translatee

nslated sectore

31f sectors do nat »at

3Check if translation

$None requirade return

sTranslation required

to paysicale

ch

is requirad
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E4ED
E4ED

E4FQ

E4F3
E4F6
E4F9
E4FC
24FD

E500
ES03

E506
E509

E50C
£50D
E5190
ES11
E513
£513
E516

E519
ES1C

ES1F

£521

£521
£E522

310028
CDE2€E8

348651
320330

346921
4F
CD3CE1

3A5AE1
326CcF

3A89£1
32DBEF

AF

320400

3C

180 ~E521%
3120C8
CD3FE3

1103)01
CD19E3

3EC2

£5
218000

SBRCIM 8038x Assempler ver 345 <:/55/7= =9
Jsborns CP/¥ 2.2 C£2I3S Re s r

B0 S8 U e ek 69 WE uE vh Ul Wh wh S =t 98 w8 W el we we

C3IGT:

AB8D0T:

BCPM:

le.s

3 00t 271 from d i 5 <e

Tne 13007 entry so0int gets control fron the cold start
foajer and is raspansible for ths sasic systan i1itial-
izatione This iacludes outputting 2 sigi-oan massage and
initializing the following page zero Incationss

Oslv2: Set to the warmstart jump vector.
3: Set to tne initial IDBYTZ valusz.
43 Default and logged on drivae
526972 Set to a jump to 3)20%.

The 43237 entry so0int gats control waen a ~arm start
occursy a *C fron the consoles a juno to 3225 (function
3)s or a jump to location zeros. The WBODT routine reads
the CCP ani BD3S from the appropriate disk sectorse
AB33T wmust also re-initialize 102ations Jsle2 and 5s697e
The ABO2T routines exits with ths I registar set to the
appropriate drivz selection valuz. Ta2 oxit add-ass

is to the CCP routine.

LOK SPeCLD
CALL SW2RAM
L3 AesIDZITE 332t iobyte valuz
5732 AsIDBYTE 3Set 170 bytz to default
LD Ay BRATE
MOV CeA
CALL SBAUD iset baud rate
LDA SCR31:
5TA LLIMIT iset screen size
LE Ay IEEEAD iGet IEES device addrass
ST AsIEADR tand save it in 3MIAM
XRA A
STD Ay CDISK iSet current drive to &
INC A
JR 3cce 3Do LP/M
sWarm boost
LDK SPsCCP
CALL HOME sflush any biffer
LDK DE+ROMVEZ +#3:%1 3Set ROM vector adirass
CALL ROMJMP
“vil Ae2 sindicat2 ~arm boot
SEntry A 21y if cold boot

A 02y if warm boot
PUSH AF iSave entry
LDXK 2C+D3UF iSet default data transfar address
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3sbornz CP/M 2.2

€525 LCDD3E4

E528 2130EA

E52B 220FEF

E52E AF

ES2F 3260FF

E532 3EL3

E534 320000

E537 3202500

E53A 2103E1

E530 220100

£540 2106D3

£543 220630

546 219DF1

€549 (1

ES4A 3A3C:El

ES4D AO

ES4E 284A ~Z593As

E550 7€

2551 8’7

E552 2846 “ES9AS

E554 1107C8

E557 D600

£559 4F

E55A EDBD 3

E55C 11002C¢C

Z55F 1847 ~=5A8%

£551 38

£562 1A

2563 4F73526F72

ESTA 000A

ESTC 3539

ESTE 6B2043502F

E58D 0DOA4364249
= 2038

E59A 3ED2

E59C 88

ES9D 2806 AZS5ASS

E5G6F 1151E5

E5A2 CD1lig7

E5A5 110300

E5aA8 210018

E5A8 19

ES5AC 340400

ESAF 4F

£580 E9

S03CI4 808x

assembler ver

3.5%

sset *R0M DMA address

ESC cell

n
v
[

sclear

calls

$sStore jumps in low memory

scold/warm indicataor in >

tMova command line ta ouffer

sLength of sianon nessaj:

*Osborna Computer Systen*

MSIZE/10+*0%sMSIZE mod 10 + '0¢

*oVERS/10+#"D%¢ %" 4VIRS mod 13 +

CReLFy*C3IIS 1e4'+CRyLF

C3I3S Rav l.%
CALL SETDMA
LDK HLyHST3UF
STC HL s DMACR
H Clear consolz coatrol
XRA A
sTD A+ ESCH
H Set-up low core pointer
LDK A+ 0C3h
ST0 AsD
STO AsS
LDK HL+BI0DS+3
STO HLel
LDK HL+B33S
STO HL 6
LDK HL»ZAUTD
Pap 19
LD Ag ACMD
AND B
JRZ DONE
LD Ay [HL]
DRA A
JRZ DONE
LOK DESCIP+T
LDK 3¢0
My CyA
LDIR
LDK DE+2
JR DONZL
SIGNION: DB SIGNL
38 *7t-43h
pi
D3 CRyLF
33
DB *k CP/M vers
38
SISNL: = =-SIGNIN-1
DONE: LDK As2
cMP a8
JRZ DONED
LDK DE+SIGNIN
CALL PRINT
JONED: LDK DE#3
DONE1l: LDK HL+CCP
ADD HLyDZ
LD Ay CDISK
MOV Ce+A
JMp {HLY

'y
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SORCIM 803x Assemblar ver 3.5 <3/7/55/7= =9:32 Page 23
3sborne IP/M 2.2 C3ICS Rev l.4 C:0CC3I365.,454

mn

ESRL READ:
a CP/M 128 byte sectore

H EXIT A = Dy successful read osoeratione
H & = 1y unsuacessful read operatione.
H Z bit = 1y successful read ooseration,.
H Z dit = 3y unsuccessful read ooseratisne
E581 PROLC
£581 (DDsET CALL MVINFQ 3¥Move information for transfer
E5B4 AF XRA [ iSet flag to forcz a read
E5B5 3252EF STO A9 UNACNT ;Clear sector counter
E5B3 [D44E6 CALL FILL $Fill buffar «ith Jata
£588 £1 PP HL
£53C 21 pCoP DE
ES8D0 218000 LDK BCy128 $Move 128 bytes
ESCO EDBD $ LDIR
E5C2 3A22:%F LD A+ ERFLAG
E5C5 87 GRA A
E5C6 8 Rz 3If no error
E5C7 AF XRA A
ESC8 3250&F STO Ay HSTACT iClear host active (&4 = 2
ES5CB  Fé01 OR1 1 sIndicat2 arror

E5CD0 C9 RET



uogesodio) sendwo) sui0qsO 286+ e WBuidon

Jsbhorne

m

5C

mn

ESCE
£5CE
E5D1
€502
E5SD5
E5D7
E5D9
ESDL
E5DE
ESED
E5E2

ES5EZ4
ESET
ESEA
ESED
Z5F0
Z5F1

E5F3
Z5F6
ESFT
£578
ESFB

ESEC
Z5FF
£602
2605
E606

£607
608

£60A
£603
265C
E60D
6 0F
£50F
£612
€613
E6l4
£616
E619
£614

CDOSET

793

3223¢%F

FED2

201A ~E5F3%
345C=9

FEDS

3E10

2802 “ESE4S
3E03

3252:F
2AY3ZF
2253¢F
3AS6EF

3C

1328 *Z61Es

2152€EF
TE
37
ZA23%e
35

21FAEL
111000
3A13EF
47
D4

19
10F) ~£627%

3A55%F

3C

a3

2003 ~Z61ES
2A53EF

23

2253EF

a8 ©0 @b w6 v v ws we wb es ss X

SOACTI¥ 898x Assembler ver 3e5E <:/8577= =9
Co/M 2.2 C3INS Rev l.4 [

x
-
-
"
"

WRITL:

ARIT2:

WR1T25:

$2 Pajz 24
OCCBIDA5.454

the selected 128 byte CP/M s=actors

ENTRY

EX1T

PROC
CALL
M3V
STD
Pl
JINL
LD
cel
LDXK
JRZ
LOK

ST
Ln
STZ
LD
INC
JR

LDK
LD
3RA
42
DEC

LDK

C = 2y write to a praviously allocatad blocks
Z = 1y Wwrite to the directarys

C = 2y write to the first sactor of unallocatad
data blocke

A = Dy write was successfule

A = l» write was unsucessfule

7 bit = le write was successfuls

7 bit = 0+ write was unsucessfule.

MYINFD s¥pve information for transfer
AsC sWrite tyos in ¢

As WRTYPE

WRUAL

WRIT?2 3If write to> altocated
BeSELTYP

5 sCheck far 2¢ bloc« size
A92043/123

WIT1 :Type = Jsazorne single dznsity (2K olock
Ay1024/71238 s3tharwis2 1¥ tloc< size

Ay UNACNT

4L SEXTRX

AL # UNATRK $INATAIK = SEXTRK

Ay1.IGSEC

a

ARIT2

HL o UNAZNT

AsLht]

A

WRIT4 31f no unallacated rz2corids
{nti jdec unalloc record count

4LsDP3ASFE-164+410 3Get numde- of szctors osr track

DEe16 3To point to na2xt JP3
Ay SEXDSK

By A

2

HLeDE
WRIT25

Sy [HL]

HE

Dy [HL]

A49[DE] sNumber of sactors par track
B A

Ay UNASSC sincremeat logiczl sactor
A

3

WRIT3 31f not end of track

HL s UNATRKC

HL

HLyUNATRX

in 4 reg

sizz)
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Jssorns

it
o
o
Le]

THoT
[

" P

=M

o

623
£626
£5627
623
628

£62D
E62F
£632
635
636

E637
£63A
£53C
Z63F
£542
2643

318009
0332

3E01
3231FEF
3A22EF
87

co

3A23EF
FE01
CCCicEs
3A22EF
37

o)

LP/m 242 L3831

S$37
2

s

4RIT3:

4RIT4:

AsUNASEC

Ay ZFFh

FILL

[
HL
3Cs128

Lel

Ay ASTHRT
AVERFLAG
[

Ay HRATYDE
WROIR
FLUSH
A9 SRFLAD

A

SHSTWRT = 1

sIf any 2rrors ozcurrad

iwrite type
sto directory?
sForce write of di~sctory
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SORCIM 808x Assambler ver 345 <:45577= =9:92 Pajyz 25
Jsohorne Z5/M 2.2 C3I0S Rev le4 C:0CC3I355.A5M4

il

S644 ITLL:

“itls host puffer ~ith approprita host szctore.

ENTRY A = 0o wad required if 7ot in daffer.
Otherwis2 read not requireds.

.t ws we s wb wa we

eXIT On exit the stack will contain the fallowing
valuzs:
H POP X 3x = host record address.
H POP y 3y = caller®s buffar addrass.
E564 proc
Z644 3221EF STC AyRDFLAG sSave read flag
E64T 2AS5LE9 LD Ao SEXTYP
540 OF RRC
£648 OF RRC
£64C E£603 ANT 03
E64E &7 MOV BeA
S54F 11B2EA LDK DE#+HSTBUF sinitial offset
E652 3A18EF LD Ay SEXSEC 3Get logical szctor
655 218330 LOK HLs123 3128 byte recoris
26583 2308 ~T655% JRZ FILL33 sJumns whan sactor size <> 128 no deblac<ing n2cessary
£65A =8 SILL2: EX SEedL
£658 OF RRC
F65C 3001 *E6S5F3 JRNC FILL3 $If tow 2if ot sat
E65E 19 ADD 4L+ 2E $Add bias to offset
Z65F Z3 FILL3: =X DEeHL
£660 29 ACD HL s HL
2651 SH7F ANT 97Fh tMasx sector
£663 10F5 AEb654A3% DJMZ FitiLz
£655 321B=F FILL35: S73 AeSEXSZIC $SEXKSEC = ohysical sz2ctor - 1
£668 2A11EF LD HL s DMAADR
£663 E3 XTHL 3Set return >araneters
gE66C D5 2USH DE
£E66D £S5 PUSH HL 35et return addrass
E66F 2150%F LOK HL+HSTALT shost active flag
£67T1 TE LD Ay [HL]
€672 3601 ST2 14 {HL] salways osscomes 1
E6T74 37 ORA A
2675 281D *EH34S JRZ FILLS 31f host paffer inactive
E6TT 215DE9 LDK HLeHSTTY?
Z67A 3AS5CES LD Ay SEXTYP
67D BE cup (HL)
ESTE 2211 *Z631% JRNZ FILLS
£58% 211CEF LDK HL9HSTSED
£E483 111BEF LOK DE#SEKSEL
©586 0604 LOK BeSEXDSK~SEKSEC+1
£E683 14 FILL4: LD A¢IDF1
£E589 3E TMP [HL]
£68A4 2005 ~ZI691% JRNZ FILLS 31f mis-natch
Es68C 23 INC HL '
680 13 INC OE

£688 10F3 ~Z6333 DJINZ FILLSG sIf all oytes not cha2c«<2d
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S02C14 808x Assembler ver 3458 <:/55/7= =9:92 Pagz 27

Jstorna IP/M 2,2 CB13S Rev l.4 C:0CC31265445¥4
690 (9 RET

2591 [DI1:z6 FILL5: CALL FLUSH sFlush hayst puffoar
694 3A1BEF FILLS: LD 49 SEKISK iMove disk

£697 321F% 5T0 AsHSTDSK

E69A  3217:cF STD As ACTISK

£630 2&193%F LD HLs SEKTRY

ESAD 221DFF 3TD HL e HSTTRX

Z6A3  2215FEF STO HLsAZTTRK

C64& 3R18EF LD A9STLSEC

E6A9 321CFEF STD Le4STSEC

E6AC 3214FEF 5TQ AGACTSEC

E6AF  3A5CES LD Ry SEXTYP

E682 3252:9 STJ ByASTTY?

E6B5 32DOEF STC Ay AZTTY?

£638 3A21%F LD A9 RDFLASG

€688 37 oR & &

Z88C CO NZ 31f no read requirad
£E68D 3E0D LBK AeD 3Read

E6BF 1822 ~E5E3% JR FINAL
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Jjsborne

£6C1

£56C1
c6C1
E6C4
EsCS
26C6
E6CT
E56CY
E6CC
E6CF
E6D2
E6D5
E6D3
E6D3
E6DE
E6EL

2151EF
e

37

c8
3600
341FEF
3217€F
2A1DEF
2215€EF
3A1CEF
3214%F
345029
32D0EF
3203

SOLIM 303x Assembler ver
CP/M 242 CBIDS Rev le&

FLUSH:

’

Writes out active

proc
LoK
LD
IRA
Rz
STH
LD
STO
L3
5TO
LG
513
LD
572
DK

Jwp

HL o HSTART
Aelnild
A

0+I01]

A9y HSTDSK

As ACT3SK

HLsHSTTRY
HL ¢ ACTTRY
Ae457SEC

AsACTSZC

Ay HSTTY?

A ACTTYD

A!Z

FINAL

3455 <K3/557/7= =9
C

puffer onto diske

$If host baffer

sMove cisk

sHrite flag

Pags 22

192
:$0CC31355.454

afready oan disk
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Jshorns

E6E3

£6E3 5F
E6E4 1600
E6E6 212701
E6E9 19
E6EA 220AE9
E6ED 2114EF
E6FD 34
E6F1 2A0AES
E6F4 EB
ESFS 0601
E6FT CDI19E3
E6FA  3222FF
E6FD L8
E6FE 2122EF
E701 7E
Z702 Fs01
ET04 77

ET05

9

SORCIM 808x Assemblier ver 3,55 <:/55/7= =919 Pag2

CP/M 2.2 CRINS Rev l.4

FINAL:

4 e es ue es

Preforms final transfer pracessings

ENTRY A D ee read diske

3 oo wWrite diske

Calls: Rom resident routine to read/writa INE
szctor onlye

MOV EvA

LDK De2

LDK HLyRIMVEZ +3%13

ADD 4L+ D2

STO HL+SAVADR

LDK HL9AZTSEZ

INC [hl1] supdate sectar+l

LD HL.S5AVADR

EX DEsHL

LDX Bel sindicat2 on2 sectar xfer
CALL ROM 4P sprocess read oOr write
STa A9 ERFLAG sset possiole error flag
Z 5If no errors

LDK HLeEIFLAS

LD Ae [HL)

OR1 Slh

ST0 8y [HL] 3Set error filag

RET

23

C:DCI31065445M
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dsborne [P/M 2.2 CBIDS Rev l.4 C:DCCBINT5.A54
ET06 MVINFOZ
3 Move information necessary for transfere
E706 AF XRA A
ET07 3222EF STO A+ ERFLAG sClear errar flag
ETOA 3A20EF LD As TEMSEC
ET0D 3218EF 5TD AsSEKSCC
E710 C9 RET
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Osborneg

E7T11

ET11  2138E7

£714 1803 *=7193%

£716

716

ET19

ET719
£719
ET1A
E718

ET1C
E71D
ET1E
E71F

£720
ET21
£722

ET23
£726
£727
£728
E729
2724
ET28

£72D

213FE7

1A
B7
cs8

47
13
1A
4%

ns
5
ES

1128E7

D5

E9

El

1

D1

10F) ~ET10S

9

SOCIM BOSx

ZP/M 2.2 CBIGS Rev

PRINT:

we

STRCUT:

W vs es 9b we ws vl we W

NEXTC:

NEXT:

let

Print

LOK
Jr

Print

LDK
JR

Print
ENTRY

EXIT

Assemblar ver 3.5€ <K3/55/7= =9:192 Pags 31

messagz string to

HL 2 ZONDJUT
STRIUT

message string to

HLoLIST
STRIUT

C:0CC3I075.45M4

CONSOLE device

LIST devicz

message terminatsd by zero oytoe

]

0
A = Q.
Z bit sete

USES As BC» DEy 4L

PROC
Lo
ORA
RZ

MoV
INC
LD

MOV

PUSH
PUSH
PUSH

LDK
PUSH
Jup
POP
poP
pop
DJINZ

RET

A, [DE]
A

B8sA
DE

Ay [DE]
Ceh
DE

HL

DE s NEXT
{HL]
HL

8C

DE

NEXTC

£ =-> message buffers first pyte = l2ngta

E -> D€ + {ength

5Gat a la2ngth of orint string

3If zero thzn terminata
sLength to B8 rag

;Get character

$Save print string addrass

3Save loop counter
3Save outpdt routine address

3Return addrass to stacx
s0utput

iPrint naxt character if not

donz
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SDICIWM 808x Assembier ver 3452 <:/55/7= =9:92 Page 32

Jsbornz IP/M 242 CB13S Rev le4 C30CCBIDB5.A54
3 Tha following routines will use th2 I03YTE to transfer
3+ coatrol to the appropriate device driver
t72E CONST:
H Returns console status
ET2E proc
E72E 2179¢E7 LDX HL ¢PTR_CSTAT 3Status taolz
£E731 1308 “~c733s JR GODISPCH sCall aporopriates rta
£733 CONING
H Aegads inout charactar from davice
E733 proc
£733 2131E7 LDK HLsPTR_CIN? ;Table of inout rtas
£E736 1803 ~E738B$ JR GODISPCH
£738 CONDUT:
H Puts output character to device
H C contains outout character
£738 proc
E738 21839&7 LDK HL+PTR _CIJUT sTaple of osutput rtns
£738 GC21ISPCH:
E738 3601 LOK 2e1 snunber 3f shifts requirzd to align

SCONSOLE field
E73D 1829 ~£763% JR DISPCA
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Jshornz IP/M 2.2

ET3F

E73F
E73F
£742
£743
ET44

2746
ST47
€743
£E749
ET4A
ET4D

IT4E
E750
E753

ET55

ET55
ET55
E757
E754

E75C

ET5C
E75C
E75€
E761

ET63

ET63
ET63

£E765

2134AE1

7€

B7

2003 ~ZT&ES

35
cs5
23
E3
CD16E7
C1

2604
2199E7
1813 ~ET53%

0606
2189E7
1800 "ET68$

0608
2181%7
1805 ~E753%

0604

2191e7

SORCIM 828x Assembler ver
C3I3S Rev le4

PUNCH?

READER:

s

LISTST:

e et @b us we we

3,56 <K3/85/7= =9:92 Page 33
C:0CC3I385.A5M

List desvice character output

proc
LDK
LD
JRA
JRNZ

DEC
PUSH
INC
EX
CaLL
POP

LOK
LDK
JR

Jutput

proc
LDK
LeX
JR

Reader
proc
LOK

LDK
Jr

Return

EXIT

proc
LOK

LOK
JR

4Ly PINTFS $5et printer initialiatian flag

As [HL]

A

LISTY sPrintar previously initiatized
[HL] sNon-zer> valuz to PINTF3
BC 35ave character

HL

4L DE 3Get initialization string
PSTR jand print it

ac sRestore character

344

HLePTR_LIST stable of list rsoutines
DISPCH
to ounch

Beb

HL9PTR_PNCH sPunch routines

DISPCA

input

Be 3

HLsPTR_RIR 3 reader routines

DISPCH

the ready status for the list davicsze

A = D (z3rd3)e list davics is not ready o
acca2at another characters

A = FFh (2551 list device is ready to accapt
a charactere

Be & snumber of left shifts tars carry
3to align LIST field of ID3YTE
HL¢PTR_LST slist status routines

JISPCH
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SORCIM 808x Assembler ver 3.5E <:/55/7= =9392 Page 3%

Jsborne TP/M 2.2 CBIOS Rev le% C:0CC3I085.A5M
ET768 DISPCH:
H on 2ntry herz rej 8 contains the [2ft shift count
H required to align the iobyte field to bDit 1 >0sitione
H and reg 4L contzins addrass of select tabdlz
£768 proc
ET58 340330 LD Ay ID3YTE
E768 DSPCHL:
E763 17 RAL
ET6C 10FD AE763$ DJNZ DSPCHL
ET6E E506 ANI 6 sget salect field®2
ETT0 5SF MoV Es A
ET71 16230 LDK D+0 SDE = iodytz field %= 2
E773 19 DAD CE
E774 SE Moy Es [HL]
ET75 23 INC HL
ETT6 56 MoV He [HL] sget the routine address
ETTI7 b8 MOV LeE sinto hl and xchange with pc

€778 E9 JMP [4L}
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50CIM 803x Assemblar ver

3sborne LP/M 242 C2I02S Rav 1.4

H Dispatch Table
=779 PTI_ZSTAT:
E779 AlE7T pt.] CNST
E778 69E8 DKW SISTAT
ET7D CBES DW PISTAT
ETTF B37€E8 pL| TEIMNSTAT
£E781 PTR_?DR:
E781 PTR_CINP:
£781 AFET W KEYINP
=783 T2E8 DW SPIN?
£785 CFE3 DWW PARIN?
E787 BFES DW IEINP
E789 PTR_PNCH:
£789 PTR_COUT:
£789 4CESB DW CRTOUT
E788 76%8 Dw SP3UT
E78D D3ES8 DW PARDUT
E78F (C3E3 DW TECUT
£791 PTR_LST:
ET91 49ESB DW CRSTAT
793 5SE8 Dk SOSTAT
E735 <L7ES D POSTAT
ET97 BBES D IEOQSTAT
£799 PTR_LIST:
=799 4CE8 OW CRTOUT
ET9B TAES DW PRTCUT
E79D D3:z8 DW PARCUT

ET9F C3E8 Bl ] IEQUT

3.5E

s e o wa

. e e e

PURY R RT

.. e we

<:2/55/7= =9:32 Pazsz 35
C20CCBIDN85.45M4

keybocard status

serial port inout status
paratls!l input status
status of iaput devicsz on

get indut from ka2ybsard
serial cort insut
parallzl ianut

ieee port inout

output character to crt
serial oort outonut
parallzsl output

ieee port outpuat

serial outout status
parali2l outout status
ieee output status

It

=

E port



uogiesodio) seindwo? eaulogsO z86L o WyBuAdoD

SORCIM BD8B8x Assembler ver 3.3E <:/55/7= =9:92 Pag2 35
Jsborne CP/M 2,2 CBIQS Rev 1.4 C:0CC3I3385.,454

ETAL

z
(%]
~
o

CONSOL STATUS

This routine samolas the Console status and raturns thz
following valuzs in the A registeasr,

IXIT A = 3 €zarn)s means no cnharactar
currantly ready to read.

& = FFh (255)s means character
currently ready to reads

G5 B3 ws ws wi we w2 4 waws (7

check if any transtated keys are ca2nding

..

ETAl proc

ETAl  3AC1Z7 LD Ay COUNT
E7TA& 37 ORA A

ETAS 2005 *z74als% JRNZ CNSTS

if no xlated <2ys pendings cnecx <2y1it flag

E7A7 3ASEEF LD &+ LKEY 3Get Key nit flaj

ETAA 37 32 A A

748 (8 RZ 5If data ot available
TTAC ZNSTS:

ETAL F5FF JRI OFFh

ETAE (9 RET



SORCIM 803x Assembler ver 3.5E
3shorne JP/M 242 LBIJS Rav l.4

<:1/55/7= =9:92 Pags 37
£:0CC31385.854

uonelodio) seIndwo) euioqsQ 286t o NBuAdon

CTAF CEYINP:
H Sets keystroke fron ROM Kkeybsard drivere
H Translates the codes BOh to B8fh as pgr tabla.
k4
H EXIT A = translated code in ASZII
= 3080 BASVL2: = 80h 3low2st vatuz of translatable xeys
STAF proc
ZTAF DDES $ PUSH IX 3Save uszar IX
2781 (DF6E7 KIND: CALL AHSCRL
E7B4 21ClE7 LOK HLs COUNT
E787 7% L2 A9 [HL] sget number 3f xlated xeys
£E738 87 DRA A
E7B9 2808 ~:ET7C6S JRZ KIN1O sif k2ys pending tnen
ET3B DD2ABEE9 $ Lo TXeXLTKEY sget basz address in IX reg
ET3F DDTEOD 3 Lo As [IX+D] tsimalats LD A, {IX+IDUNT)
= E7C1 ZOUNT: = *-1 3o get nrext kesy from tazle
ETC2 34 INC [HL] sincrament count
Z¥C3 DJDE1 $ XRET: pop X ikestore user IX
E7CS L9 RET
ETC6 KIN1O:2
Z7C6 1£09 LDK E+09
ETC8 LD17:=3 CALL ROMCI1
H When console has raturned this codz #ill zheck
: for function kay and preform som2 transiation
E7C8  FEBD Pl 80h sfunction xeys hava valusz
ET7CD 38F4 ~:Z7C3% Jel KRET 380h-8dh
ETCF FESE cprI 8Eh 3do a shift to makz pointar
E7D1 30F0 ~ET7C3s JRNC KRET sinto table and return if not function kay
E7D3 0827 13 Sta A
E7D5 5F MOV EeA
ETDS 1600 LDK C»0
E7D8 DD21%5BE1 $ LDK IXeXLTBL
E7DC DD19 $ ADD IX,yD=
ETDE DDSEDD $ LD Ls {IX+0]
ETE1 0DD5501 $ LD He [1X+1)
ETE4 DD5ED2 s LD EelIX+2]
ETET DD5603 $ LD Do [IX+3]
ETEA EDS35EE9 § 570 DE+XLTKEY
ETEE £D52 s S8C 4L,D=
ETFO 7D MoV AsL
ETF1 32C1E7 ST A9 COUNT
E7F4 18B3 *E7B1l% JR KINO
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3sbornz

ZTF8

£TF6
ZTF6
ETF9
=74

ETFB
ETFE

ZTFF
E801
=802
5304
E807
E209
E30A
z808

EBOD

5803
£810
E812
EBl4
£315

£818
©31A
EB18
£81C
EB1D
EBLF
820

£822
E823

E825
=826
828
E828
£82C
EB2F
£331
E833
834
£835
E336
£837

E839
£834A

SOCIM
CP/M 2.2 CBIDS Rev

AHSCRL:

3A63E1
37
c8

2A5AEF
29

3Eb64

BD

3329 *£30D%
3A61EF

D6EA

8

AF

1818 ~=B25%

3A51CEF
N6EA
2654
3D
DAZ2ES

D654

an

28

7D

D624

¥ ]

1803 ~E£825%

70 $30:
D654

1F SCRL:
2620
2148E8
77
3A52%EF
E61F
2620
23

17

28

23
0604

£s $50:
£S5

BC8x &ssembler ver

l.4

ahscrl -

proc
LD
R
2z

LG
ADD

check fo

LDK
ZMp
JRC
LD
sUB
LY 4
XR A
JR

checx< right-hand margin

LD
Sus
ADD
oMp
JC

checx left hand rnargin

SuUB
Cup
]C
MoV
593
L¥4
JR

uov
sus

RAR
AD2
LK

ST2
LD

AND
ADD
DEC
sT2
DEC
DEC
LK

pUSH
PUSH

3458 <

doas auto horizontal

A+ AHSENS
A

HLsCURS
HL o HL

r cursor

Ay 100

L

RHC
AsPTAAD
VFLD

A
SCRL

AsPTAAD
VFL3
As100

L

130

90
L

Asl
10

sCaL

AsL
100

A,' ,
HL+ESCSQ+3
Ay [HL]
AsP1ABD
1Fh

A" .
HL

As [HL]
HL

HL

By4

BL
HL

75577= =93:92

Page

33

C:0CI31085.45H

scroltl

iget cursor

sJump

tcheck for screen at homz

in honme window

if requiread.

if carsor not in nom2 w~indow

sscreen at hone

shoma

sa=horizsntal

screan

Iwindow size%2 (50)

imovea

scr2zn when TJ4rso-

sthe right hand mnargin

scheck
scursor

teft mnargin

i1 ~indow~ return

scre=2n 29sition

2220t to 3o

sreturn if cusor at colurn 2

s2scsqg+2 = verte.

coords

$ooint to start of esc sz2q

of f
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dsborne IP/M 2.2 L3135 Rev le4 C:OCCBIDAR5.43M4
E83B &4E LD CeIHL]

£83C LD60OEB CALL CRT1D

E83F E1l POP HL

£843 (1 pPoP 3C

E841 23 INC HL

EB42 10F5 ~:53393% DJNZ 350

E844 9 RET

E845 18 ESCSQ: 2B ESC 3s2t scra2sn coord escape s=aquenca
EB46 53 D8 5

EB4T 0O o8 o]

*¥ y coord
=¥ x

E843 DO D3 o] coord
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SORCIM 803x Assembler ver

3.5E <:/5577= =3:92

Pagz

40

C:0CC3I085.A5M

Returns status of corte

crt is always ready

proc

sescape flag bit d2finitions

OR1 OFFn

RET

ENTRY C = outout character
= 8

= 1

proc

LD A9ESCH

AND EF_ESC+EF_GR

JRNZ CRT10

Mav AsC

cpl 14h

JRINZ CRT1D

LD A+ AHSENB

CMA

STa A+ AHSENS

RET

LCK Es0CHh soutput to crt
JMP ROMCD1

Ishornz [P/M 2.2 CBIDS Rev la4
EB49 CRSTAT:
H
;

£849

E849 FSFF

£848

E84C CRYOJT:
= 0208 EF_ESC:
= 0001 EF_G:

£84C

EB4C 3AS60EF

E84F E&09

€851 200D "~EB50S$

E853 79

EB854 FEls4

EBS6 2008 ~E850%

EBS5B8 3A6BEl

E858 2F

E8SC 3268%1

E8SF C9

E860 ZRT10:

£860 1E0C

£862 C317E3
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Jsborne IP/M 2.2 C3123S Rev 1.4

£865

€865
EB865
=867

£869

£E869
£859
E85C
E36E
EB86F
EB71

£E372

£872
E872
E874

EBT6

876
£376
E878

SORCIM BOBx 4ssembler ver 3458 <1/55/7= =9:92 Pags 41

S3STAT:

1€82D
1847 ~cS330s%

CDB3ES
£601
cs
F&FF
c9

SPIN2:

1£15
193A ~:£830%

5PIUT:

1EOF
18236 *~:5330s

C:0CC3I385445M

Sets status of output device attached to sarial sort

proc
LK Es2Dh
JR JMPRIOM sCall rom driver

Sets status of isput device attacznad to szrial part

proc
CALL ACISTAT

ANT STeRADY

RZ sreturn ~ith not ready status
ORI TRUE

RET

Inputs a charactar from the serial port

proc
LDX Es15h
4R JMPRIOM

Jutputs character in reg ¢ to th2 sarial sart {list devize)

proc
LDK E¢DFN
JR JMPROM
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SORCIM 806x Assembler ver 345 <:1/55/7= =9:92 Page 42

C:0CCBIN35,A5M

routine does LIST oputout and printer protocols

3sborna CP/M 2.2 LBIDS Rev 1.4
EBTA PRTYCJT:
H

= 23311 XON: =

= 0013 XOFF: =

= 0003 ETX: =

= 2006 ACK?2 =
EBTA proc
EBTA CDT6ES CALL
E8TD 3A6TEL LD
E880 BT ORA
Eggl (8 2
E8B2 E602 ANI
€884 2013 ~t339% JRNZ
£8gs 3EO0D LCK
£E888 39 cMP
£gg9 CO INZ
E88A DEJ3 LDK
£E88C CDT756E8 CALL
E88F PRT10:
£88F CD72:8 CALL
E892 <C6TF ANI
E394 FEDS LPI
E896 20F7 "~ZB8FS JRINZ
£898 L9 RET
£899 XONXIJF:
E899 L(D59%8 CALL
E89C 87 JRA
£E890 (8 RZ
E89E CDTZ2ES CALL
EBA1 ESBTF ANI
E8A3 FE13 crl
£E8AS (O RNZ
EBAG PRT20:
EBA6 CD72E8 CALL
EBAY EZ6TF ANT
EgAB FE11 CrPI
ESAD 20F7 ~=BA6S JRNZ
EBAF C9 RET

11h
13h
3
5

SPOUT
A+ PRNTER
[

2
XONXOF
AyDDN

CeETX
SPOUT

SPINP

TFh smask out parity oit
ACK

PRT12

SISTAT
A

SPIN?
7Fh smask out osarity bit
XCFF

SPIN?

7Fh smask out parity oit
X3N

PRT2D
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SORCIM B238x

Osborns CP/M 2.2 C3I3S Rev le4

E830

£833

£383
EB33
E835

C317:3

1E31
13F9 ~z835%

JMPR3M:

ACICTL:

.

ACISTAT:

Jup

Butputs

Returns

PRDC
LDK
JR

AssemSler ver 3.5F <:/55/7= =9:37 Page 43

C20CC3ID285.45¥M

ROMC31

S3AUD
character in = ¢t5 the ACIA CTiL.porte

usart status in 4

Ee81H 3Low ordar oytz of AZISTAT routine
JMPROM

in WH
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3sborne TP/M 2.2

EBB7

E887
E8B7
£8B9

E383

£888
EB8B3
£8BD

EBBF

EBBF

£8C1

E8C3

E8C3
E8C3
£8C5

1E87
18F5 ~Z330%

1E8A
13F1 ~:2330%

1E9D
18ED ~Z830%

1E90
18E9 "EBBOS

SORCIM 3nN8x Assambler ver 3455 <:/55/7= =9:92
C3I3S Rav l.4 c:CCls
1EINSTAT:
H Returns status of IZEE input port
;
H EXIT A =0 character not availablz
H A = FFH character available
proc
LDXK EeBTH
JR JMPRIOM
IECSTAT:
H Returns status of ISEE output port
H EXIT A =D transmitter not ready
H A = FFA transmitter ready
proc
LOK Ey8A4
JR JMPROM
TEIND:
H Reads a character from ITEEE port
LDX E+8D4
JR JmprAam
1EJUT:
H Qutputs the character in reg C to TEZ:E port
proc
LDK Ee9I0H
JR JMPR DM
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3sborne ZP/M 2.2

£8C7

£38C7
£8C7
E3C9

E8C3

£3C8
£3(8
ESCD

E8CF

EBCF
EBCF
E3D1

E8D3

E8D3
ESD3
€805

1E95
13E5 ~E£830%

1£33
18E1 "EB30%

1E99
1803 *EB30%

1E9C
18D9 ~E8BOS

SGRLIM B803x Assembler var 3,52 <3/55/7= =9:192 Pagas 45

PISTAT:

e e

PARINP 2

PADUT:

C312S5 Rev le4& C:0CC31D085.454

Sets status of the parallel {centronix) printar
attached to taz iece port

proc

LDK 9064

JR JMPROM

Gets status of tne input device attashad to the
oarallel port

proc
LDK £e¢93H
JR JMPROM

Inputs a charactar from parallel porte

prec
LDK Sv99H
JR JMPROM

Jutouts the character in c to the IEEE port treating the
port as a garallzl porte

proc
L3K E99CH
JR JMPROM
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Jshornz

E8DT

E8D7

E8DT F3
EBD8 F5
EBDY AF
E8DA D330
E3DC 3208EF
E8DF F1
ESED F3
EBE1 L9
£8E2

ESE2

E8E2 F3
EBE3 F5
E8E4 3E01
E8E6 D301
EBEB 3208EF
EBEB F1
EBEC F3

E8ED

c9

LP/M 2.2

SORCIM 803x Assembler ver
€312S Rev l.4%

SW2RAM:S

Switchas to rom
saves all registzars

PROC
DI
PUSH
XRA
quy
STO
poP
c1
RET

AF

A

0
AsROMRAM
AF

Switchas to ram
oreserves all registers

PROC
DI
PUSH
LDK
cuTt
STO
pop
1
RET

AF

Gyl

1

Ay ROMRAM
AF

3.5E

<:/5577=

=9:92 Pags &b
C:0CC313354.A5H4
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Jsborne

E8EE

E900
E904
E906
£908
£309

E30A

E90C
£93C

E95C
ES50

E95E

CP/M 2.2 C3I0S Rev

o om
<

© m
Qom

SORCIM 808x Assembler ver 3.5 <3/55/7= =9392 Page 47

XXX3

9

le4 C:000AM15,45M

iF KXK > CC2 + 1E00H

ERROR SYSTEM SIZE TOO LARGE

ENDIF

MSG *SYSTEM SPACE AVAILABLE = *y1E20H - {XXX = CCP)

TSYSTEM SPACE AVAILABLE = 0012°

[ I A T U} n

E900

0004
0002
0002
0001
0001

0002

0030
0020

0001
0001

0002

£960
0000

LASTA:
DPB:
SAVD?H:
TEMDSK:
TEMTYP:
SAVADR:

ALV:
Csv:

SEXTYP:
HSTTYP:

XLTKEY:

YYY:

.9

ORG CCP + 1COCH

b % sused by occoio4?y # drivas ¥ 2
Bs 2

DS 2

DS 1

8s 1

5s 2

DS ALVSZ

ts Csvsz

BS 1

bs 1

0s 2

If YYY > MRAM
ERIOR CODE HIT BMRAM
ENDIF

SOCCRAM2.ASM
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Moni tor

E960

EA80
EA80D

EF00

EF06
EFO7
EFD8
EFO09

EFOF
EF11

EF13

EFl4
EF15
EF17

EF18
EF19
EF1B

EF1C
EF1D
EF1F

£F29
gF21
EF22
EF23

EF24
EF30

R T I (T I TR T T 1§

wow o uonon

Wonou

SORCIM B80Bx Assembler ver 3.5 <K:/55/7= =9:92 Page
C:0CCRAM25. 454

RAM Storages

EAS0D

0480

EEBO

0006
EF01
EF02
EFD4
EFQ5
0001
0001
0001
0006

0002
0002

2001

2001
0002
0001

EF14
EF15
EF17

0001
0002
0001

0001
90902
0001

2001
0001
2301
0031

oooC
0020

-
’

STBUF:

DIRBUF:

TEM
RNDY
ERCNT
RTRC
ATRY
MPLHR
ECHOP
AIMRAM
DSTS3

*
DMADR
DMAADR

H
SEXDEL:

SAVSEC
SAVTRK
SDISK
$SAVTYP

ACTSEC
ACTTRK
ACTDSK

SEXSEC
SEKTRK
SEKDSK

4STSEC
HSTTRK
H5TDSK

TEMSEC
RDFLAS
ERFLAG
HRTYPE

-

Jsed to

ORG

assembiy R3M resident and IBIJS

MR AM

Host disk xfer buffer andees
Format track temolate holding buffer

DS

Directory 3uffer

DS

o ononn
(%]

DS
DS
DS

Disk operation t

DS
DS

Notz order of xxxSEC+xxxTRKsxxxISX must bz maintained

1024+128

HSTBUF+1224

5

TEM+1 irandon number se2d
RNDV+1l :DW ERCNT

ERCNT+2 3retry count
RTRC+1 .

1 sprompt character
1 $=Ds list ehco off
1 0= RAM, 1= ROM

) sDisk status bytes

2
2

emps and control
sAddress for read/write Disk
3C310Sy users DMA

along with tangth (192413,

DS

DS
DS
DS

DS
b
DS

DS
DS
DS

2
DS
DS
DS

DS
s

DS
0s

N

Pt s

ALVS
Csvs

ALVS
CSvs

3Sat for see<-restor2 comnmand
sdz2pends on disk typees Siemens
slast sector requestzd

slast track reguested
3Selected disk drive (0+1)
$SELECTED TYPE (sectar size)

sUsed in bios oniy
sRead flag

5Error reporting
sWrite ooeration typz

BI10S blocking-deplocking flags

in IIM

48

3hoe

MPI

0oh
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‘EF59

Monitor

EF50
EF51

rega
Troc

EF53
EFS55
EFS6

[ T 2 VR TR

EF57T

LU )

EF54

EFSC
EF5D
EFSE
EFS5F
EF60

"ouwuwonn

EF61
EF52

"o

EF63

noun

EF55

LI LI TR )

EF8C =

£EFSD

EF6F

EF71
EF99

EF99
EFCL

SOACIM B808x Assembler ver 3.5 <:3/55/7= =9:92 Page 49

RAM Storages

0021
3021

Anm
uuul

00C2
0221
00o1

0002
0001
0C02

0001
0001
0001
0301
0C01

2001
0021

0003
EF64
EF55

0206
EF67
EF58
EFb69

EF54

EF568

2001

3202
EFSE

Q002

0028
0000

co28

HSTACT:
HSTHWRT:
UNACNT:
JNATRK:
UNASEC:
LOGSEC:

LDADR
KEYLIK
CURS

TKEY
HKINT
LKEY
CKEY
ESCH

IPIAAD
sdepen
PIAAD:
PIABD:

a
de

IDAY
IMINTH
Iv2

*
HOURS:
MINS:
SECS:
SEZ6H:

-
H

*
DATTVE:

BELCNT:

LLIMIT

»
.

LDSEL:
LDTRK(

TIESTX:

ISTK:

BIJSTK:

C:0CCA423.A5H4

Ds 1 shost active fiag

DS 1 sHost written flag

B3 i sUnaiicc rec count

3s 2 sTrack

DS 1 3S=ctor

DS 1 sLogicatl sector

2s 2

A 1 sZero if locked xeyboard
Bs scurrent cursor position
Keyboard scan temwporaries

DS 1 sTam holding key

DS 1 iDebounce key

DS 1 5Last valid keystroxz

DS 1 iLast control key

DS 1 3ESL holding flag

nd PIABD wust be ka3pt seguentials PIAAD first
ncy in VC_HOME of 3IMKEYe.asm

DS 1 sHolds last PIA-A data
DS 1 sHolds last PIA-3 data
Catendar monthsy day year

DS 3

= IDAY+1

= IDAY+2

Wall clozck time cells and disk activa

see UPTIM: in BMCEY.asm

DS

6

HOURS+1
HOURS+2
HOURS+3

Used to deselect drive when there is N2 activity
on drive for n secondse. See FDSK rouatine

BS

M56

HOURS+4 3= by FDSKs Used by UPTIM

HOURS+5 375 beili timer call

1 smax #colfumns in a Ipgical line
TLLIMIT = % LIMITs*haet

Disk drive current positions

DS

DS

2 sLast selected drive
LDSEL+1 3sLast track used for non-selescted drive

2 $save current st< otr

Interrupt stack

Bs
2s

20%2
0

Stack entry

DS

20%2
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Monitor

EFCL =

EFCL

EFC2
EFCs

EFCT =

EFC8
EFCB +=

EFDO
EFDO
EFD1
EFD2
EFD4

nn N

EFDA
EFDB
EFDC

EFDD
EFDE

EFDF
EFDF +=
EFED
EFED
EFE1
EFE2
EFE3
EFE4
EFES
EFES
EFET
EFE3
EFEA

nonoH oW

EFEC
EFEE

won

EFEF =

no EARDA3.

SCRCIM 808x Assemblar ver 3.5% <K:/55/7= =9:92 Pags 53

RAM Storage.

0000 ROMSTK: DS
0001 ACIAD: DS
D004 R179x3 DS
0001 £BOLY: DS

C:0CCRAM25.454M

0

1 stast command byte written to ACIA
4 $179x register savz2 ar2a

1 skayboard debounce-datay czail

isinze CP/M CANNOT boot off 3:s this cell is used
$to invert thz names of th2 2 drives:

3 =0s 2all normals A=42, 8=83

3 =1y all invertades A=B2:s B=A3
0001 DSKSWP DS 1

ALIGN 10h

3008 2s (=+(104)-1)/010HI*(1DH)-%
EFCC SEQ: = *-b

ACTTYP:
0001 SAVTYP: DS 1
0001 RDT_WRTS: DS 1
0002 CCPADR: DS 2
0006 KEYLST: DS 6
2001 SE’RFLG: DS 1
0031 1E_ADR: DS 1
0001 IE_C44AR: DS 1
0001 PIACTL: DS 1
0031 PPeMIDE: CS 1

H 8080 Register Save Areae.

ALIGN 10h

0001 23S (=+(10H)=-1)/7(1CHI=(10H)~%

REGS:
2001 ESAVE: DS 1 $E Register save {scation
0501 J5aveE: DS 1 3D Register save location
0001 CSAVE: DS 1 3C Register save facation
0001 BSAVE: DS 1 38 Register save location
0001 F5aves DS 1 $FLAGS save location
0021 ASAVE: DS 1 $A Register sava location
0001 LSAVE: DS 1 5L Register save lscation
0001 454avE: DS 1 $H Register save focation
0002 PSAVE: DS 2 $P5M CJUNTER sav2 lozation
80092 sSavz: OS 2 $USER STACK pointer save lIscation
0002 RKPA: oS 2 slast breakpoint addrsss
0051 BK2C: DS 1 iContents of bko
0001 VRTCFF DS 1 $LAST VERTICAL OFFSET TAKEN FRIM LOUT

»

Interrupt Jump Vzctor is between EFF3. EFFF.

H Endx

523 Labelsy 670.3h bytes not used.

MR AM

Program LWA = FFFDne
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2

S

SDRCIM

sborne CP/M 2.2 C3I2S Rev

AFREQ
n ACTIAD
ACICZTL
ACISTA
ACK
ACMD
AZTOSK
AZTSEC
ACZTTRK
ACTTYD
AHSCRL
AHSENB
ALIGN
ALV
ALVS
ALVSZ

n ASAVE
n BASVLD
8CCP

n BCPH
BDDS

n BELCNT
BIOS
BIDSTK

n 3KP&

n BKPC
BRATE

n BSAVE
CAUTO
CAUTOL
C300T7
cce

n CCPADR
CDISK
CHKSEL
CHKS=Q

n CKEY
CNST
CNSTS
CNTRLO
CNTRL1
CNTRL2
CNTRL3
CNTRL%
CNT2LS
CNTRLS
CNTRUL7
CNT2LS
CNTRLS
CONIN
CONDUT
CONST
COuUNT
cR
CRSTAT
CRT10
CRTOUT

n CSAVE

3FAD
EFC1
E13c
£833
0006
E19¢
EF17
EF14
EF15
EF>0
ETFs
£168
nac

£95C
009C
0030

EFES
2080
521
£519
D306
EF58
£100
EFC1
EFZC
EFEE
E159
EFE3
E13D
2037
E4ED
o8- e 1o

EFD2
D004
E3FA
£438
ZF5F
E7A1
ETAC
Z1a5
£146
c147
£1A8
£149
Z1AA
E1AB
E1AC
£1AD
T1AE
£733
E738
ET2€
=71
000D
E849
£850
E84C
EFE2

50% 3

5749

4/50
428 8
5#49
211 71
27/13
27710
27716
37712
5418
50715
1/12
48757
3413
47723
50442
37% 8
21745
21#51
2% 4
49#41
24 3
11731
50448
50449
5420
52440
5#53
5/53
&/11
28 2
417 3
50%21
14717
13729
15718
49#17
357 5
36/19
5/26
5727
5728
5/29
5730
5/31
5732
5/33
5/34
5/35
%/14
%/15
4/13
35/17
14724
35/25
397 2
35/19
50#39

808x Assambler ver 3.5& <K:/55/7= =9:92 Pags 51

le4

238 7
% 0

417156
42727
22720
28712
28/1%
28714
28713
38% 2
38/ 6
50735
7724

1712

48433
29717
48%33
S0#18
40/2%
47423

1715

4/ 9

22718

27 4

47/13

21742

32#26

37420
22739

403725
40#13

C:0CCRRAY25,A5HM

48437

40728

7415 7724 7/27 T#27

5/20 22713

21724 21/48 22728 22/54

22756

37/50
22742 22742

40#31
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SORCIM BDSx Assembler ver 3.5E <3/55/7= =9:92 Page 52
Jshborne ZPFM 2.2 CBI3S Rev 1.4 C:3CCAAM25.45H
csy £93¢C 7711 T/23 4TH#24
s CSVS 0020 48/58
CSvsSz 0020 3414 T/11 T/14 THl4 1723 7726 T#26
47724
CUNACT E4C9 19#22 20712
CURS EFSA 38710 49#11
D10SM 0039 2#28 1/15 7727 3711
n DACTVE EF5A 49#39
s DBUF 0080 21760
DDXLTS 0000 77 7719 37 & 3411
DEC 0008 2#25 9/ 44
DECDSM D0AB 2#31 9747
DECXLT E252 8/ 8 2428
DENERY F332 167 7 14#23 14726
DENL 0025 14723 14426
DIRBUF EEB0 14 9 1721 43411
n DIRJOM 23001 2#45
DISPCH £7568 32739 33713 33/33 33/41 34% 2
5 D™A 2080
DMAADR EF11 19/%4 26737 4B426
DMADR EFJF 227 3 43#25
DONE 2534 22722 22725 22845
DONED ESAS 22747 22852
OJINE1l 543 22/73% 22454
DOWN E131 5738 6413
pP8 2934 15740 16760 4T#16
J0BASE E200 T¥ & 13724 24740
DPBI1 E29€E 7/10 1722 S¥ 6
n DPBDEC E£22E K42
DPBGEN mnas J#48 97 8 S/17 3726 9735 /44
n D2BIBM Z2CE I#33
n DPBS1 EZAE 9%#15
DPBSTA 229% I# & 3/56 16727
n DPBXO E27E IH#24
n DPBXTX E2:E 2#51
DPHGEN mac 3417 77 5 7713
DERY £307 14711 14#25
DRV1 E3F9 14712 14%30
n DSAVE EFEl 50#38
DSKD1  0203C 2#22 37 3
DSKS1 2025 2421 3717
n DSKSWP EFC7Y 50#12
DSPIHY =758 34410 34/12
n DSTS3 Z=FL9 48422
n ECHDP EF)T 43420
EFESC 0003 40415 40721
EFGR 5001 LO¥17 40/21
n TNRJIM 00030 2H44
£0T3L 133 5/40 6#15
EICNT  =FD2 48%#16 48717
ZRFLAG EF22 23718 25/14 25721 29724 23727 337 5 53451
n ESAVE EFZD 53#37
s E5C 3013 33/ 9
ESCH EFS5D 227 7 40720 49413
ESCSA €845 387648 394 9
ETX 3933 428 7 42721
s FALSE 2000
s FCL8 205¢C
FILL cobks 23713 257 6 26% 2

FILL2 E65A 26#26 26734



uopelodio) Jeindwo) euloqsO Z86le wBuAdon

3sbornz

wn

3335333333233

FILL3
FILL35
FiLL4
FILLS
FILLG
FINAL
FLUSH
FMTY
FIRERR
920
FPYDIB
FPYSI3
FSAVE
FWAVM
GDEN
GETDEN
5D21S?
GIROM
GRET
M.TZEE
HeSIO
HKCNT
HOME
HIURS
HSAVE
HSTACT
HSTBUF
HSTISX
4STS=C
HSTS1Z
HSTTRK
HSTTYP
HSTHRT
134
18MOSH
13MXLT
1DAY
1EADR
1EB1C
132¢C
1E33C
1£84C
1E85¢C
1EB5C
1E87C
1538C
1ECHA
IEEEAD
IEINP
IZINST
150STA
1EQUT
IESTX
TMCNTH
1381TE
103YTE
15TX
IYR
JUMPROM

E€65F
Z665
z638
2691
£E694
ESE3
g6ll
E139
£338
2021
0028
2010

EFE4

FOJ0
£43)
£43C
£738
£334
£42C
2300
2A00
EF5D
E33F
EF556
EFETY
ZF50
EA3D
EF1F
EF1C
2400
EF1D
35D
EF51
0008
003C
D000
EFS3
EFJB
E13F
El42
2145
148
E1l48
E14E
£151
E154
EFDC
E189
ES3F
EB8BT
338
£8C3
EF5F
EF54
156
3003
ZF99
ZF55
2830

SORCIM B0B8x Assempler
IP/M 242 C317S Rev le%

26728
25724
26#55
26/50
25746
27722
12/ 8

4%32
147 4
14723

2#15

2#14
50441

15761
15713
32/11
11736
15734

49%15
/19
49832
50#64
12710
227 2
217 5
25751
2#13
277 3
26747
25713
2824
2#30
87 7
49425
21735
4#36
4%#37
4#33
4#39
4#40
G#461
G#62
GHG3
50#26
5#62
35/15
35/ 8
35728
35722
13714
49#27
5%11
21729
49#556
49423
41/ 7
44/ 32

26#31
256#36
26780
26/57
27% 5
294 2
25720

14#28
14#31
2728
2727

1% 2
1338 2
32721
114590
15739

12¢ 2
497133

23/23
26721
28711
27712

23713
27715
237 6
3/35
9738
B#26
49/27
50#25

21733
44423
44k 2
44815
35734
43%51

21728
34/ 8

41730
46742

274 3

277 3
14/31

2/29

32435

15444

21743
49734

26742
434 7
48#4T
28715

43#46
28717
454 2

497238

44837

41749
45/ 3

ver 3.5E

23# 2

2730

43735

48461
42711

434645

67427

434 2
45719

€:1/55/7= =9:192
C:DCCRAM25.ASH

2/31

49739

43/13
45729

49741

44/10
45/4C

Pagz

46723

53
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Osoornz

n

n
n

KBOLY
KEYINP
KEYLCK
KZYLST
KIND
KIN1D
KRET
LASTA
LDADR
LDSEL
LDTRK
LEFT
LF
LIST
LIST]
LISTST
LKEY
JLIMIT
LJIGSEC
LSAVE
LVMEM
LWAMEM
MINS
MPCHR
MAM
MSIZE
MVINFD
NJSK
NEXT
NEXTZ
NOF3D
NJMDP3
NVDL
PARIN?
PARJYUT
PIAAD
PIA3D
PIACTL
PINIT
PINTFS
PISTAT

PJSTAT =

PPoMID
PRINT
PINTER
PRT10
PRT20
PRTOUT
PSAYE
PSTR
PTRCIN
PTRCOU
PTRCST
PTRLIS
PTRLST
DTRONE
PTRROR
PUNCH
R179X
RCFLAS

ZFC6
ETAF
EF59
EF Y4
=731
£7C6
z7c3
€300
ZF57
EFSD
ZFBE
I132
3034
ET3F
E74E
5753
ZFSE

)
|l

(LR NI TS
MO v
[ IRRTRCINT
Mo oo O

57

SDOTIM 833x Assempler
CP/M 242 CBI3S Rev laé

50k 5
35712
49#10
50822
37412
37715
37#24
15715
43# 3
434648
49#49

5739
14724

&/15
337 8

4/25
35723
21/3%
23714
50#63

2/ 3
49#%#33
4B#19
47/37

1450
23712

3#11
31745
31#37

3#12

F#ES

35714
35721
33/13
38/59
50428

5446

5844
35/ 17
35/27
50429
14713

5#14
42424
42443
35732
50445
31411
32/20
32731
32/190
33/138
33/57
33729
33740

4717
534 5
25714

374 2

37/51
37427
37/35
47415

53/493

5%#14
14729
31/14
33417
33845
49416
49344
24730

37737

22739
32#40

49% 5

22740
308 2
T# 5

7413

45434
49422

314 2

48#50

ver 3.5¢

22742

T/13

7725

<:/55/7= =9
C

22742

7418

T#25

13714

2
-
o

Paje 54
CRAM25,45¥4
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SCRCIM 808x Assembler ver

Jsborne IP/M 2.2 C3I3S Rev l.4

nwwvaw

n RDTWRT
READ
READER

n REGS
RETURN
RHC
RIGHT
RNDV
ROMCD1
ROMCDE

ROMJMP
RIMRAM
ROMRI

n RIMSTX
ROMVEL

n RRI
RTRC

n RTRY
S1035M
SAVADR
SAVDPH
SAVSEC
SAVTRK
SAVTYP
SBAUD
SCRL
SCRSZE
SDISK

n SECH

n SECS
SECTRN

n SEKDEL
SEKDSK
SEKSEC
SEKTRK
SEKTYP
SELD
SELD1
SELD2
SELDSK
SELER
SELER1
SENDEN
SEQ

n SERFLS
SETDMA
SETSEC
SETTRK
51120
ST1.RRD
SIeS16
SIeS6#%
SIGNL
SIGNON
SISTAT
SOSTAT
SPIN?
SPOUT

n SSAVE

EFD1
ESB1
E758C
EFEQ
E42D
£80D
130
EFD1
E317
€312

E319
EFO8
E2FE
EFC1
7100
£133
EFD4
EFDS
002€
E90A
E906
EF14
EF15
EFJ0
E13C
£825
E16A
EF17
EF69
EFs8
E4D8
EF13
EF18
EF18
EF19
E95C
2344
E48A
E4BD
2350
E38C
z396
3130
EFCC
EFJA
E4)3
E4CE
E4B8
0055
0001
055
2056
2038
551
859
E855
£872
E8T6
EFEA

50#20
8/24
&/18

S0#36

15742

38717
5737

4B#15

11#15
4732
4741
4/31

107 5
4730

49461

11/16
4#30

48#17

48#18
2427

23715

13726

48#32

484#33

18725
4#33

38722
5#22

18723

43#35

49#34
%727

43%30

13716

26722

12712

13739

13715

16714

15737
&/20

13730

147 6

13#20

13741

50#24
4723
4722
4721
5/20

41717

22736
22#36
357 6
35726
35713
35720
SO#66

22#59

48718

/20
29720
13745
48737
48/38
18737
21733
38741
21735
18729

19456

14/ 9
26/36
12713
24721
14#%15
17414
17#17
13% 2
14% 4
14% 9
18731
15724

19#45
19432
19% 2

22#43
22743
41%12
41% 2
41425
41435

40733
4736
4743

18732

46/28

29713

4T#21
16751

18741
437 7
38445

18735

18728
26752
197 3
26716

50#17

21/61

22749
42/32

42725
42/11

437 2
4737
4/45

21752

43#21

&T#17

50419

48434

24762
26753
24/28
25748

42735
42722

3.5E

<2/55/7= =9:92 Page 55
C:DCCIAM25.A5M4
4/38 4739 &/ 40
4746 4/47 118 2
29723
43739
26/53 27/ S 48443
27/11 307 8 48#41
27/ 8 48#62
27714 4T7#26
42741
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Jsborne

v

STROUT
SVER
SH2RAM
SW230M
sYs
SYSDAT
SYSL
TZM
TEMDSK
TEMSEZ
TEMTYP
TKEY
TRAN
TRUE
UNACNT
UNASEC
UNATRX
up
VERS
VFL2
VLDL
VRTOFF
W300T
WRALL
WRDIR
WRIT1
WRIT2
WRIT25

CWRIT3

WRIT4
WRITE
WTYPE
WauaL
XERIX
XLTBL
XLTKEY
XLTS
XJFF
XON
XOINXOF
XTA3
XTRXLTY
XXDSM
XXX
XXXLTS
YYy

E7T19
DOOE
£8t2
E827
2035
s010
0006
EF20
£908
EF20
2999
EF5C
E4E8
FEFF
EF52
IF55
EF53
E1AF

0016 -

FFZA
0034
EFEF
ES13
0000
2071
E5E4
£SF3
£607
ES1E
£623
ESCE
EF23
0032
0001
E158
z95€
g22¢
2013
9011
E839
=220
2276
0053
EBEE
€260
£960

SORCIM 808x Assembler ver 3.5E

31/ s

11737
11735

43814
18726
13739
18726
49814
20#22
5/18
12711
20710
197 9
5/36
1#33
38719

50#51
“/12
2#35
2#36

26/24

24720

24446

24732

24737
%725

264718
2#37
2823
5#25

37717
8/ 5

42# 6

424 5

42716
B¥ 2
87 9
2#29

47# 2
87 6

4TH36

CP/M 2.2 CBIJS Rev le4

31#20

21726
46% 2

48/15
18/34
307 7
18749

41/19
19726
24/ 54
264729
6411
22761
38728

21447

25719
24#27
24#34
24747
24757
25# 6
244 2
25718
24719

9726
37741
37747
8#13
42/37
42/63
42§31
16729
8%32
9/29
477 3
B#18

4T7/37

46¥%19

4T#18
48#49
47419

23712
257 3
24758

22741
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