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1.0

1.1

Perspective

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.

1
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1.2 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
uOSBORNE 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.

1.3 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, 1.2.1,
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 uInsert Disk" message described earlier), contains the disk
ette boot loader and extensions to the CP1M 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 ~Dwhen
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.

2
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2.0

2.1

Logic Board And CPU

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.

2.2 BOARD REVISIONS

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

Revision A
Revision B
Revision C

Revision 0
Revision E
Revision F

- prototype, not released
- first release, requires wiring changes
- incorporates all wiring changes, requires additional

changes to correct layout problems
- requires no wiring changes
- complete relayout of board
- revision E board with clock modification added

Revision F

Revision A
Revision B
Revision C
Revision 0
Revision E

Boards at levels Bthrough F are in the field. Current production (15 June 1982)
is at the Revision F level.

Boards loaded with parts are given a separate revision level:

- prototype, not released
-memory
- first revision shipped, Revision B bare board
- incorporates rework required by Revision C bare board
- same as Revision 0 loaded board, but assembled with-

out rework
- 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.

3
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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 l'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.

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

2.4 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.

4
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3.0 Osborne 1 Memory
Scheme

3.1 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.

3.2 CP1M MEMORY ALLOCATION

0000 - 0002
0003
0004
0005 - 0007
0008 - 0037
0038 - 003A
003B - 003F
0040 - 004F
0050 - 005B
005C - 007C
007D - 007F
0080 - OOFF
0100 - CEFF
CBOO - EOFF
EI00 - EFFF
FOOO - FFFF

Jump to BIOS warm start entry
10BYTE
Drive number/current user
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 CFOO to E4FF and
BIOS from E500 to EFFF.

7



OSBORNE 1 TECHNICAL MANUAL

Normal mode
bank 1

Shadow mode
bank 2

Video with dim bit
bank 3

FFFF

FOOO

EA80

E100

CBOO

4000

3000

2000

1000

0000

video
display

128 x 32

BMRAM

BIOS

BDOS/CCP

RAM

used for
programs

bank 1

video
display

128 x 32

BMRAM

BIOS

BDOS/CCP

RAM

used as
buffer

not used

I/O ports

not used

ROM

bank 2

video
attributes

4k x 1

not used

bank 3

Figure 3.1 Osborne 1 Memory Map
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CHAPTER THREE

3.3 MAIN MEMORY

OSBORNE 1 MEMORY SCHEME

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 DIDO-commonly referred to as
"page I" 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.

3.4 MEMORY-MAPPED I/O

The second bank of memory consists of the monitor ROM and memory
mapped I/O. 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 I/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.

3.5 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

9
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BANK 2
Memory-Mapped I/O

2C04
2C03

2COO
2BFF

2A02
2A01
2AOO
29FF

2904
2903

2900
28FF

2281
2280

2201
2200

2104
2103

2100
20FF

2000

VIDEO PIA

SERIAL

488 PIA

KEYBOARD

DISK

Figure 3.4 I/O memory map
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OSBORNE 1 1/0 Port Assignment (Shadow Mode)

Address Read Write

2100 Sta'tus Register Control Register
~ 2101 Track Register Track Registeren
0 2102 Sector Register Sector Register

2103 Data Register Data Register

2201 Row 0
2202 Row 1

"'0 2204 Row 2
"-co 2208 Row 30
.c

2210 Row 4>-
Q)
~ 2220 Row 5

2240 Row 6
2280 Row "7

« 2900 Port A Direction/Data Port A Direction/Data
a: 2901 Port A Control Register
00 2902 Port B Direction/Data Port B Direction/Data00
"li:t 2903 Port B Control Register

co 2AOO Status Register Control Register.~

Q) 2A01 Receive Buffer Transmit Bufferen

« 2COO Port A Direction/Data Port A Direction/Dataa: 2C01 Port A Control Register
0
Q) 2C02 Port B Direction/Data Port B Direction/Data"'0
:> 2C03 Port B Control

Figure 3.4.1 I/O Port Assignments In Bank 2
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44:.0 Osborne 1 Interface
Design

4.1 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.

4.1.1 IEEE-488 Signal Direction

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

Osborne 1

REN
IFC

ATN
SRQ

NRFD
DAV
EOI

NDAC

------->

<----------1
<--,--------1

IEEE Device

GND
DATAO <--------->
D~A1 < >
DATA2 < >
DATA3 < >
DATA4 < >
DATA5 < >
DATA6 < >
DATA? < >

Figure 4.1.1 IEEE-488 Signal Direction

13
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4.1.2 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
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

1
3
5
7
9
11
13
15
17
19
21
23
2
4
6
8
10
12
14
16
18
20
22
24

Data bit 1
Data bit 2
Data bit 3
Data bit 4
End or Identify
Data valid
Not ready for data
No data accepted
Interface clear
Service request
Attention
Cable shield + GND
Data bit 5
Data bit 6
Data bit 7
Data bit 8
Remote enable
Signal ground
Signal ground
Signal ground
Signal ground
Signal ground
Signal ground
Signal ground

(DI01)
(DI02)
(DI03)
(DI04)
(EOI)
(DAV)
(NRFD)
(NDAC)
(IFC)
(SRQ)
(ATN)
(SHIELD)
(DI05)
(DI06)
(DI07)
(DI08)
(REN)
(DAV)
(NRFD)
(NDAC)
(IFC)
(SRQ)
(ATN)
(Logic)

The pinouts for the signals described above are as follows:

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

14



4.1.3

CHAPTER FOUR

IEEE-488 Jump Vectors

OSBORNE 1 INTERFACE DESIGN

4.1.4

To provide easier access to the routines necessary to use the IEEE-488 inter
face, the CP1M 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
Ustandby" 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

15



OSBORNE 1 TECHNICAL MANUAL

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;:w:ith 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 Bof this manual for those who wish to make direct use
of the PIA for controlling the IEEE-488 port.

4.1.5 IEEE-4BB 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:, URI:, UPl:, 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

16



CHAPTER FOUR OSBORNE 1 INTERFACE DESIGN

7 6

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.

4.2 SERIAL RS232 INTERFACE

The serial port is configured as a RS-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 2AOOH and the data port at 2AOIH
in the shadow mode. RS232 status bit assignments are detailed in the follow
ing diagram:

o """'--Sit No.
r---r-----,-~--,...-..___..._-r-- .....

R ..--Status register
'--.......---I_~--&.._.L----I..._L-_.......LtRDRF• Receive Data register is full

- TORE, Transmit Data register is empty

DCD, Data Carrier Detect signal status

CTS, Clear To Send signal status

'-------- FE, Framing Error

L.-- • OVRN, Receive overrun error

L.-- PE, Parity Error

L.......---------,-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

17
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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

GND
TXDATA
RXDATA

RTS
CTS
DSR

CARR DET
DTR

~---------------------------------
----------------------------------:>
----------------------------------:>
+5 volts~ ----------------------
+5 volts ----------------------- :>
+5 volts~ ----------------------
~ ---------_.._----------------------

RS-232 device

ND
TXDATA
RXDATA
RTS
CTS
DSR
CARR DET
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-255 RS-232 Pin Definition

1
2
3
4
5
6
7
8

20

AA
BA
BB
CA
CB
CC
AB
CF
CD

Frame ground (optional)
Transmitted data (low = 1)
Received data (low = 1)
Request to send (high or no connection enables)
Clear to send (always high on acc 1)
Data set ready (always high on acc 1)
Signal ground
Received line signal detected (always high)
Data terminal ready (high or no connection enables)

18

13 12 11 10 9 8 7 6 5 4 3 2 1

~00 00000000000000000 0000:7

25 24 23 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



4.3 MODEM

CHAPTER FOUR OSBORNE 1 INTERFACE DESIGN

4.3.1

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 CP1M IOBYTE function.

Modem Signal Direction

The following signals apply to the Modem Port:

Osborne 1 Modem Device

GND
TXDATA
RXDATA <

MSB <
CTS <
MCB
+12

RI <

------------------------------- GND

> TXDATA
RXDATA
MSB
CTS

> MCB

> POWER IN
CD

Figure 4.3.1 Modem Signal Direction

4.3.2 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
2 TXD
3
4 MSB
5 CTS
6 RXD
7 +12v
8 MCB
9 RI

- Signal ground
- Transmitted data - TTL logic, 1= high
- Not used
- Modem status bit- open collector, 50ua sink = inactive
- Clear to send
- Receive data - bipolar input, -0.5v-lOv= 1
- Connected to power supply through 22 ohms
- Modem control bit - TTL, low suppresses output
- Ring indicator - TTL, high-to-Iow sets flag
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1 234 5

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.

4.3.3

20

Modem Status

You can determine the output status of the modem port by using the BIOS call
LISTST located at OE12D 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 2AOO hex. To change the status of
the modem or serial device directly, you use the same memory location and
write a special U 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.



CHAPTER FOUR

4.4 BADD RATE

OSBORNE 1 INTERFACE DESIGN

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

'LS74

B6

J3

[TI

1793

B7

I
\

LS1611 16 \.

'-- .........

LS163 92 /~i FOR 4800/1200 BAUDFOR 9600/2400 BAUD 2 @ 15
C3

3 14
/--

/
1
f

4 13

5 12

6 11
J1

~~ DON'T CARE

7 10

8 9

300/1200 NO MOD - J1 IN

600/2400 NO MOD - J1 OUT

1200/4800 MOD W/O PIN 2 (J1 = X)

?400/9600 MOW W/PIN 2 (J1 = X)

'--y--J
SPEED SELECTED W/IN 6850

Figure 4.4 Baud Rate Hardware Modification
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5~.O

5.1

Video Attributes

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 dynam.ic RAM. A 2716 ROM is used as a character generator,
and an extra 4116 chip is used to store the dim video attribute.

5.2 VIDEO MEMORY

Memory from OFOOO 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 matrix is 7 X 9 in 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

"'" va #"

t ASCII character

underline attribute

dim attribute
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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 ch.aracters 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 follow~:

1
0 or-

Character represented ~ ~ g
by this ASCII code () () =oooo()

««00

ClWu.

""""""BBB
000000«««

r--r--r-"T - - - - - - - -r-,..-,r--r - - - - - - - .,......,-,--,
Row 1: 0000-007F I--+--+--+ +-+--1--+ +-4--+--1

Row 2: 0080-00FF I--+--+--+ +-+--1--+ _- - - - - _-t--+-II--I

Row 3: 0100-0 17F I--+--+--+ +--+--1--+ --+--1

Row 4: 0180-01 FF I--+--+--+ -r-f--I--+ --+-1

Row 5: 0200-027F I--+--+--+ +-+--1--+ +-4--+---1

Row 6: 0280-02FF 1--+--+--+-------+-+--1--+------- ............--+---1

Row 7: 0300-037F I--+--+--+ ., +-+--1--+ - - - - - - - -t--+--I--I

Row 8: 0380-03FF ...........--+--+-------+--+---1--+------- ............--+-1

Row 9: 0400-047F I--+--+--+ +-+--1--+ +-4--+---1

Row 10:~ ""'---L.---a....... ---------f--I:----A-------- .............----I-.....

Row memory
addresses

Byte
Address

0 0 0 0 0 0 0 0 0041

ASCII 4/16 = "A" 0 0 0 1 1 0 0 0 00C1

0 0 1 1 1 1 0 0 0041

"A" is encoded in 0 1 1 0 0 1 1 0 01C1
eight bytes as 0 1 1 0 0 1 1 0 0241
follows: ~

0 1 1 1 1 1 1 0 0241

0 1 1 1 1 1 1 0 0341

0 1 1 0 0 1 1 0 03C1

0 1 1 0 0 1 1 0 0441

0 0 0 0 0 0 0 0 04C1

Figure 5.3 Character Generator Encoding
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CHAPTER FIVE VIDEO ATTRIBUTES

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-------,
I
I

~ - - - - -e 0 Il-+: ~HREE CHARAC~S IN

~ CHARACTER GENERATOR

: I - - -e - - -0 ~ __ --: -"-°"'-1
I I - I I I
I I I I I

I SCREJN RAM I I DIS~LAY
I I ,------ I I I

~B ILLLJI
THREE ASCII CODE ADDRESSES THREE DISPLAYED CHARACTERS

PROVIDED BY THE CHARACTER
GENERATOR ROM

Figure 5.4 Display Logic Diagram

5.5 BLOCK GRAPHICS

The first 32 character values (00 hex through IF 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
Decimal Binary ASCII

0 0 0 0 0 0 0 0 0 • @

0 1 0 0 0 0 0 0 1 I "'A

• "'B
0 2 0 0 0 0 0 1 0 •• "'C
0 3 0 0 0 0 0 1 1
0 4 0 0 0 0 1 0 0 I "'0

0 5 0 0 0 0 1 0 1 • "'E

0 6 0 0 0 0 1 1 0 -- "'F

0 7 0 0 0 0 1 1 1 r I\G

0 8 0 0 0 1 0 0 0 ~ "'H

0 9 0 0 0 1 0 0 1 r: 1\1

0 A 0 0 0 1 0 1 0 ". I\J

0 B 0 0 0 1 0 1 1 I I I\K
• • I\L0 C 0 0 0 1 1 0 0 · .

0 0 0 0 0 1 1 0 1 (J I\M

0 E 0 0 0 1 1 1 0 • "'N•- "'00 F 0 0 0 1 1 1 1 · .
1 0 0 0 1 0 0 0 0 :1 I\p

1 1 0 0 1 0 0 0 1 • I\Q

1 2 0 0 1 0 0 1 0 .I I\R

1 3 0 0 1 0 0 1 1 ill I\S

1 4 0 0 1 0 1 0 0 I- I\T
1 5 0 0 1 0 1 0 1 ~

I\u

1 6 0 0 1 0 1 1 0 I\v

1 ., 0 0 1 0 1 1 1 - I\w
1 8 0 0 1 1 0 0 0 - I\X
1 9 0 0 1 1 0 0 1 ~ I\y
1 A 0 0 1 1 0 1 0 • I\z
1 B 0 0 1 1 0 1 1 -

c=
ESC

1 C 0 0 1 1 1 0 0 -
1 D 0 0 1 1 1 0 1

~ ]
1 E 0 0 1 1 1 1 0
1 F 0 0 1 1 1 1 1 ~......... ,

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 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:

pin 2
4
6
8

10
12
14
16
18
20

201816141210 8 6 4 2
,Ground
Brightness high
Brightness low Brightness potentiometer
Brightness arm
Ground
Horizontal sync
+12 volts
Video out
Vertical sync
Ground

Figure 5.6 PC Edge Video Pinouts

5.6.1 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,
a single 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:

pin 1
2
3
4
5
6
7
9

10

Ground
Brightness high
Brightness low Brightness Potentiometer
Brightness arm
Ground
Horizontal sync
+ 12 volts 8 video out
Vertical sync
Ground

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

<]----4
PC EDGE I(P5)

BOTTOM TOP
(P9)

TO 5" MONITOR

t---~I>

- -
4 3 2

~ -
I--- -

8 7 4

-

-
6 5 3

-

-
12 11 6

~ 1---

I---

18 17 9

~

i----

14 13 7

~ ~

16 15 8

~

20 19 10

I---

2 1 1

I---

I---

10 9 5

I--

BRIGHTNESS HIGH

BRIGHTNESS ARM

BRIGHTNESS LOW

HORIZ. SYNC.

VERT. SYNC.

t 12V CRT

VIDEO OUT

GND

GND

GND

28
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The following diagram illustrates the applicable circuitry connected to this
single inline connector:

+SV

220

O.C.
6 HORIZONTAL

47
+sv

f1000

OV HORIZONTAL GROUND

cY.C
. 9 VERTICAL

+sv

+12VDC 7 POWER

1000

O.C.
CW

8 VIDEO
1000

O.C. SOO

LOW INTEN.
CONTRAST

10 VIDEO GROUND

S GND

OV

2 BRIGHTNESS HIGH
CW

100K 4 BRIGHTNESS ARMBRIGHTNESS

3 BRIGHTNESS LOW

Figure 5.78 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:

HORIZ.

VIDEO.

~=-~=-" ,'"
64.SEC

"I~I

J=START RETRACE I I
~ 12.SEC 1···----- 52.SEC -I

D I
WHITE

VIDEO GREY

BLACK--1r- 0.125 .SEC MIN. DOT DURATION

Figure 5.8A Horizontal Timing Diagram

~--= ,,.'''''~

--1 r -"..,~
VERT LJ

----1 ~ -'" .,~
VIDEO.

260 SCAN LINES

16.640 .SEC--------1
u

--1~,.,~
____----------V-ID-Eo------------...I ___

240 SCAN LINES NON-INTERLACED

Figure 5.88 Verticle Timing Diagram

Warni.ng: 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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fi.O

6.1

Power Specifications

POWER SUPPLY

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

+5 volts
+12 volts

2.5 amps
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)

6.2 SWITCHING VOLTAGE

Osborne 1 computers with the new blue case can operate at the IIOV 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 II5v and 230v pins
identified:

CAP 115V TRANSFORMER

GROUND CONNECTOR
SK4

Figure 6.3 Power Board Layout

Pins 1 and 2 on the SKI 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
P2
P3
P4

-12
+12

COM
+5

----->
----->
----->
----->

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

7.1

Disk Drives

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.

7.2 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 jUlnper to U3 to stabilize erase current
Rev C - RN2 substituted with discrete resistors
Rev 0 - Added snubbing resistor and bypass capacitor
Rev E - Incorporation of all changes
Rev F - RN8 jump increases current through index LED
Rev G-J - Snubbing capacitor (R39), discrete resistor (C5) eliminated

Boards currently being shipped are designated Rev Bwhich 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 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
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

GND
GND
GND
GND
GND
GND
GND
INDEX
GND
DRIVE SELECT 1
+12 volts
DRIVE SELECT 2
+ 12 volts
NC
+12 volts
4mhz clock
+12 volts
DIR
GND
STEP
+5 volts
WRITE DATA
+5 volts
WRITE GATE
+5 volts
TRACK 00
GND
WRITE PROTECT
GND
READ DATA
GND
SIDE SELECT
GND
LATE

Figure 7.3 Main Board Disk Cable Connector Pinouts
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7.4 CP1M 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
BIOS + IB
BIOS + IE
BIOS + 21
BIOS + 24
BIOS + 27
BIOS + 2A
BIOS + 30

Move head to track 0 on selected drive
Select disk-drive number
Set track number
Set sector number
Set the DMA address
Read the selected sector
Write the selected sector
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.

7.5 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 280 block-memory
move instruction makes this buffering transparent to users, and almost com
pletely cancels any speed penalty involved.

7.6 DISK DRIVE SPECIFICATIONS

• maximum seek time 20 milliseconds track to track
• head load time 0 milliseconds rotation time 200 milliseconds
• utilizes standard PM recording
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7.7 DISK FORMAT

CHAPTER SEVEN DISK DRIVES

7.7.1

The first track used for data is track 4 which contains the directory. Each entry
consists of the standard CPIM format: one byte to indicate deletion, 11 bytes
for the file name, and 20 bytes representing the Ugroups" assigned to the file.

There are two unusual aspects of the Osborne l's use of the disk system. First,
even though information is stored on the diskette in 10 sectors, to CP1M 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 CP1M BIOS or BOOS
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 5 114
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)

CP1M File Control Block

Each file being accessed through CP1M must have a corresponding uFile
Control Block" which provides the name and allocation information for all
subsequent file operations. The default FCB is located at BIOS + 05c hex and
consists of 36 bytes of information:
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5C drive code (O=current, 1= A, 2=B)

5D
5£
SF
60 Filename
61
62
63
64

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
6£

Disk record map

77
78
79

7A}7B
7C

Random record number

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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~3.0

8.1

Keyboard

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.

8.2 KEYBOARD PINOUTS

. The pinouts on the keyboard are as follows:

pin 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

ground
row 4
row 0
row 3
row 6 used for address
row 2
row 5
row 1
row 7
colO
colI
col 2
col 3 used for data
col 4
col 5
col 6
col 7
no connection
no connection
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
3 ESC TAB CTRL

RET ' I I
SHIFT

IENT

8 ~~~~lX'X~X
Y:

f--------

> lX'7 0 (] S p P 00/0
-- L-______ 1-- --- --------

6 Q W E R T Y U I
4 A S D F G H J K

------ 1-----

2 Z X C V B N M <,
- e----------- f----

[) Q - ? I

L +5 I

- / "- =I
._-~----

9 ALPHA
LOCK

~
'----

10 11 12 13 14 15 16 17

A5

A2

A3

A4

AO

Al

A6

A7

GND

\;NO 00 01 02 03 04 05 06 07

RFI AND
STATIC SHIELD

Figure 8.4 Key Switch Matrix
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8.5 PROGRAMMABLE KEYS

KEYBOARD

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

9.1

9.2

9.2.1

Assembly And
Disassembly

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 1of 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:

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

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

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

4. (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 all /2 - 2 inch length of double-backed tape on the
underside of the Bezel "at this notch. Affix tape if necessary.

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

6. 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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9.3

9.3.1

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.

ORIGINAL AND NEW BEZEL/CHASSIS

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

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

11. 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.

12. 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.

13. Pull remaining power cord through case.

9.3.2
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Original Case Assembly:

1. Position the chassis assembly with disk drives on top, CRT screen
facing you.

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

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

4. 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.

5. 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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9.3.3

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.

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.
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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 to loosen the
bezel.

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

8. Remove the AC power cord from the power cord compartment.

9. Carefully turn the unit over so ventilation slots are on the bottom.

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

11. 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:

12. 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.

13. Lift the power cord compartment slightly and detach the door.

14. 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
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New Case Assembly:

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

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

3. 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.
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NOTE

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

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

5. Position the video harness and DC cables in the tab on the uBu drive
shield.

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

7. Attach the power cord compartment door.

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

9. 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.

10. 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!

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

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

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

14. Carefully push the video control knobs onto their shafts.

15. 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

9.4.1

52

LOGIC BOARD

Logic Board Disassembly:

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

2. 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.

3. 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.

4. 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.

6. 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.

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

8. Remove the logic board.
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CHAPTER NINE

Logic Board Assembly:

ASSEMBLY AND DISASSEMBLY

9.5

9.5.1

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

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

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

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

5. 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.

6. 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.

7. Lower the logic board onto its chassis mounting blocks.

8. 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.

ORIGINAL AND NEW VIDEO MONITOR

Original Monitor Disassembly:

1. Disassemble the chasis and bezel following earlier instructions.

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

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

4. 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

9.5.3
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Original Monitor Assembly:

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

2. 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.

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

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

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

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

Blue Case Monitor Disassembly:

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

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

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

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

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

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

7. Remove the video monitor from its shield.

8. Remove the transparent face plate from the monitor screen.
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Blue Case Monitor Assembly:

ASSEMBLY AND DISASSEMBLY

9.6

9.6.1

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.

POWER SUPPLY

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-l 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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4. With the wires still attached, carefully lift the power supply out of the
chassis.

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

6. 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.

7. 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.

8. 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.

9. (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
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Power Supply Assembly:

NOTE

Power Supply procedures are with DC harness installed in Chassis.

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

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

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

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

5. 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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9.7

9.7.1

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.

DISK DRIVES

Disk Drive Disassembly:

NOTE

The A drive has an 8-pin lSD-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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connector is located at the rear of the drive either on the drive frame
or the drive shield.

6. 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.

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

8. 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.

9. Remove drive from shield.

10. 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
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Disk Drive Assembly:

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

2. Place drive in shield with PC board facing down.

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

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

5. Hold the drive shield down and move the drive enough to access the
rear of the drive.
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6. 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.

7. 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.

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

9. 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.

2. Remove the ground wire to the video monitor shield.

3. Remove the ground wire from each disk drive shield.

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

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

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

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

8. Disconnect both interchangeable pin connectors from pins "c" and
"0" of the power panel.
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9.8.2

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.

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 Jin 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:
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Version #
Rev A
Rev 1.2
Rev 1.2.1
Rev 1.3
Rev 1.4

start of BIOS address
EAOO
E600
E500
E500
E100

10.2 THE MONITOR ROM

The monitor ROM consists of 10 assembly language source modules:

• ROM initialization and startup
• CP1M boot routines
• Console routines
• PIA routines
• ACIA routines
• Disk routines
• Diagnostic routines (not after 1.2)
• Formatting routines
• 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
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 CP1M from the diskette using the follow
ing assumptions:

Pre-l.4 ROM single density
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track 0

track 1
track 2

sectors
sectors
sectors
sectors
sectors

1 - 8
9 - 10
1 - 10
1 - 2
3 - 10

CCP
BOOS
BOOS
BOOS
BIOS
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1.4 ROM

track 0 sectors 1 - 2 CCP
sectors 3 - 5 BDOS

track 1 sectors 1 - 1.5 BDOS
sectors 1.5 - 2.5 BIOS

OSBORNE 1 SOFTWARE

10.2.1

The boot routines in BIds 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:

Hex
Sequence

07
OB
OA
OC
08
lA
IE
IB 23
IB 22
IB 3D
IB 53
IB 51
IB 57
IB 45
IB 52
IB 54
IB 29
IB 28
IB 4C
IB 4D
IB 67
IB 47
IB 5B

ASCII
Control

Code

ESC #
ESC"
ESC =
ESC S
ESC Q
ESCW
ESC E
ESC R
ESC T
ESC)
ESC (
ESC L
ESCM
ESC g
ESC G
ESC [

Description of Action

rings the bell
moves cursor· up
moves cursor down
moves cursor right
moves cursor left
clears screen and homes cursor
homes cursor
locks keyboard
unlocks keyboard
cursor XY positioning
screen XY positioning
insert character
delete character
insert line
delete line
clear to end of line
start half intensity display
end half intensity display
start underline display
end underline display
start graphics display
end graphics display
homes screen

The console routines are responsible for keyboard input, console output, bell
ringing, updating the real-tinle clock, and checking to see if the disk drive
should be deactivated.
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10.2.2

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 280 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

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 I/O E=type* A=O if busy
7 get 10BYTE A=IOBYTE
8 set 10BYTE 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/0 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 nunlber 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=O
38 write random zero fill DE=FCB address A=error ***

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

all else=character to output to console

**status: 00 = not ready
FF=ready

*** *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

***found: FF = not found
00 = valid entry Drive numbers are coded: O=A l=B

NOTE

You must set the random record position (7D-7F hex) before reading or
zvriting random records.
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10.4 OSBORNE 1 BIOS ROUTINES
The BIOS routines supplied by Osborne Computer Corporation include sev
eral additional functions to the standard BIOS CP/M expects.

10.4.1 The IOBYTE

The IOBYTE is a reserved memory location (0003 hex) which defines the
current assignnlent of physical to logical devices. The IOBYTE is divided into
four distinct fields for the four logical devices recognized by CP IM. 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
CP1M 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

'- ./'..... ....-"..... .A.... ,/
"V V'" ""V "V'

LIST PUNCH READER CONSOLE

A value 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:) 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 UPl: Parallel Port
11 UP2: IEEE Port

List 00 TTY: Keyboard + Screen
(LST:) 01 CRT: Serial Port

10 LPT: Parallel (Centronics)
11 ULl: IEEE Port

68



CHAPTER TEN OSBORNE 1 SOFTWARE

10.4.2

Besides fully implementing the CP1M IOBYTE, routines are provided to
drive printers which require XON IXOFF or ETXIACK 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 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.

11.2 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/O, 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..

11.3 MNEMONIC CODES:
Mnemonic Description Function

CAS

DOT CLK

NMI

RAS

Column Address Strobe

Dot clock

Non Maskable Interrupt

Row Address Strobe

Strobes RAM column
address

Used in conjunction Vtlith
the Character Generator
and video logic to
produce dot patterns on
display

Restarts ROM program

Stobes RAM row address
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11.4

CHAPTER ELEVEN

BASIC TIMING

THEORY OF OPERATIONS

Crystal controlled oscillator Xl 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
UB11 (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); UA14 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. 1-1 COUNT* is generated by decoder UBI (Sche
matic, Sheet 2). UBI 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 UBI (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

6:1NSEC
(16MH3)

6 A

DOT CLOCK
(S MH3)

CIPUCLOCK
(4MH3)

MEMORY
CI-OCK
(2MH3) L
CHARACTER ~
CLOCK
(1 MH3) _

Figure 11.4 -Basic System Timing

L

73



OSBORNE 1 TECHNICAL MANUAL

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 eLK 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 UB1l.

The address decoder UBI (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 UBI 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* (~hip enable) which allows ROM access.

MREQ* is ANOed 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
280. 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 UBI will not have any output low. If
ROM MODE* 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 UDI 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 UCI and applied as a WAIT* to pin 24 of
the 280. 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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11.5

The timing conditions at UCI-8 are as follows:
(1) Count 8 to 9 from counter UBII via decoder UBI
(2) Condition of UBI-IO, count C to 0
(3) MI * which comes direct from the CPU

The MI memory timing sequence from the 280 is shorter than the non-MI
memory sequence. Two possible openings for MI access are allowed, but only
one possible opening is allowed for a non-MI timing sequence. Therefore,
either MI 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
UDI-I2 where it is ORed with C-D from decoder UBI. 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 UDI-9. Therefore, if a RAM request is not issued on C-D time,
UDI-9 will cause the Memory Counter to load. UD3 inputs A, Band C
determine what is loaded into the memory counter. Input 0 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 UBI. This ~ill cause a video access cycle of RAM.
Video timing must allow for video access thru memory and to the Video
Latch UAI8 (Schematic, Sheet 4). The data must be presented to the latch and
to Character Generator UAI5 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 UAI4 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 conn.ected to the
data bus, and the bus will see whatever is stored in the location being
addressed at that time.
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COMMON
DATA BUS

ADORO 8 17 DATA 0
AO 00

ADDR 1 7 16 DATA 1
A1 01
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A2 02

ADDR3 5 14 DATA 3
A3 03

ADDR4 4 13 DATA 4
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ADDR5 3 11 DATA 5
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ADDR6 2 10 DATA 6
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ADDR7 1 9 DATA 7
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ADDR8 23
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ADDR9 22
A9

ADDR10 19
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ADDR 11 21
A11
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FIGURE >
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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 CElio: ROM CE* is generated by 2-to-4 line decoder UBI 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 UBI 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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11.6

11.6.1

RAM (Random Access Memory)
The RAM is a dynamic 64K by 8 bit memory. It is physically structured as a
4X8 matrix (UA20 thru 27, UB20 thru 27, UC20 thru 27, and U020 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 AO through A6, then latched into the chip by a Row Address
Strobe (RAS*). Then seven column bits are set up on AO 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.

11.6.2 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.

11.6.3 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 AO through A6 pins on all the RAM chips are tied together; that is all pins
S (AO) are together, all 7 (AI) and so on, so that whatever is on the RAM
address bus is applied to all 32 chips. Likewise, all the 01 (data in) pins are
paralleled. The DO (data out) pins are also tied together.

11.6.4 Write Enable Signal WE*

Write Enable from OR gate UES enables data to be put onto the bus. Write
Enable is a function of the CPU delayed access input at UES pin 2 and the RO*
signal. RAM bus access is also controlled by the tri-state line driver UA19, the
state of which is controlled by UES output pin 11. The output of UES is a
function of REAO*, 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 AO through A6 by the address multiplexers UE1S, 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.

11.6.5 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 AO 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.

11.6.6 Memory Multiplexing

Memory multiplexing (Schematic, Sheet 4) is done by four ICs, UE1S thru
UE18. Pins 14 and 2 (SO and Sl) 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.

11.7

78

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 frolll 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
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11.8

11.9

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 UAI3. 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
8X 10 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.

11.10

80

VIDEO SCAN GENERATOR

The video display timing starts with the horizontal timing signal (CHAR
CLK) developed by 4-bit Counter UBI-II. CHAR CLK is inverted by UE12
(CHAR CLK*) and is applied to Decoder UBI. UBI output count of E-F results
in H COUNT* which is applied to the Scan Generator input at UA13-I. 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 PBS 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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11.11

11.12

11.12.1

11.12.2

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 X 8 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
UE12 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 ROWand 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

5. 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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CHAPTER ELEVEN

RESET AND NMI

THEORY OF OPERATIONS

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

NMI: Pressing the Reset Switch SIan 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 SI is pressed,
the following sequence occurs:

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

2. The MI * output of the CPU is inverted by UBI2 and clocks flip-flops
UB6 and UB4. The Q output of UB6 goes low, and this signal, ANOed
with switch signal, applies NMI* to the CPU.

The next MI * pulse switches the Q output of UB410w, and the pulse after that
sets the Q output of UB4 (ROM MOOE*), low. The active low Q* output of
UB4B prevents further clocking of UBI and UB4 via OR gate UB4UA4.

UOIOB functions as an I/O write cycle decoder. The low active outputs of
UO1OA perform as follows:

1. YO clears flip-flop UB4 and ROM MOOE* becomes low active.
2. YI presets UB4 and ROM MOOE* goes high which enables RAM if

MEM REQ* is low.
3. Y2 causes BIT 9 to go high. UEIOA 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 CI2 (Sche
matic, Sheet 1) is completely discharged. Turning the power supply on results
in the Capacitor (CI2) being charged to 5V. This charging does not occur
instantaneously. The time it takes depends on Resistors Rl, R6 and Capacitor
CI2. While CI2 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:

1. 280 CPU UCII
2. The parallel port interface chip UC7
3. Interface chip UCIS (Figure 5)
4. Clear input of flip-flop UB4

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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1004 7P11000-00 004 EA 174LS00 IUAI2,UDl,UEI0,U~22 I
1005 7P11002-00 002 EA 174LS02 IUB12,UD2 I
1006 7P11003-00 003 EA 174LS03 IU07,UD8,UD9 J

1007 7P11004-00 002 EA 174LS04 IUE6,UE20 I
1008 7P11005-00 002 EA 174LS05 IUE13,UEI4 I
1009 7P11008-00 004 EA 174LS08 IUA5,UB13,UB18,UCl 1
1010 7P11010-00 001 EA 174LSl1 IUB5 1
1011 7P11032-00 004 EA 174LS32 IUA4,UC2,UE5,UEl1 I
1012 7P11074-00 004 EA 174LS74 IUA6,UB4,UB6,UE21 I
013 7P11109-00 001 EA 174LS109 IUB2 I
014 7P11139-00 002 EA 174LS139 IUB1,U010 I
015 7P11153-00 004 EA 174LS153 IUE15,UEI6,UE17,UE18 I
016 7P11155-00 001 EA 174LS155 IUBi7 I
017 7P11157-00 001 EA 174LS157 IUB16 I
018 7P11161-00 008 EA 174LS161 IUA7,UB11,UC3,UD3,UDI51

I IUD16, UOI7, UD18 I
IAlternate PIN 7P11163 I I

019 7P11166-00 001 EA 174LS156 IUA14 I
020 7P11175-00 001 EA 174LS175 IU014 I
021 7P11244-00 002 EA 174LS244 IUA8,UA19 I
022 7P11273-00 001 EA 174LS273 IUA18 I
023 7P11390-00 001 EA 174LS390 IUB15 I
024 7P11393-00 002 EA 174LS393 IUA13,UB14
025 7P11895-00 001 EA 181LS95 IUE12
026 7P11897-00 002 EA 174S04 IUA11,UB3
027 7P11898-00 001 EA 174S244 IUE19
028 7P11899-00 004 EA 17405 JUA9,UA10,U06,UE23
029 17Pl1800-00 003 EA 17438 IUE7,UE8,UE9
030 17P11808-00 002 EA 16821 PARALLEL I/O IUC7,UC15

1031 17P11809-00 001 EA 16850 SERIAL I/O IUC4
1032 17P11811-00 001 EA 11793 DISK CONTROLLER IUB7
1033 17P11813-00 001 EA IZ80A MICRO PROCESSOR IUCI1
/034 17P118I4-00 033 EA 14116 16K MOS RAM IUA20-27,UB20-27,UC19-
/ / I I I 127,U020-27
I--------------------------------LM CONTINUED-----------------------------------------------
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1 _

1 ITITLE: D MULTLYR MAINLOGIC PCB ASSY ILM# 3A10063-06 1
I OSBORNE COMPUTER CORP. 1----------------------------------------------------------------1

+Rr~~¥~~~~~=t~~~£~~~~~~~~~~~~I§~Qi~=~~~I=IR~igi==:=======:Relea~ed.--l]iLEisEg):t
IITEM----PART-NO~----QTy-I-UM-----------------TITLE-------------------IREFERENCE-OESIGNATORSI

1035 7Pl1817-00 001 I EA LM 1458 LINEAR,OP AMP IUE3 1
1036 7P11818-00 001 I EA LM 3900 LINEAR,OP AMP IUD4 I
1037 7P11820-00 001 I EA NE555V LINEAR, TIMER IUEl I
1040 7P30001-00 002 I EA 1N4001DIODE,1A,SILICON lCR2,CR3 1
1041 7P30002-00 001 lEA IN5231B DIODE, ZENER 5.1V,10~ lCR1 I
1042 7P30003-00 002 I EA MR501 DIODE, RECTIFIER 3A ICR4,CR5 I
1045 7P30006-00 001 I EA 2N3906 TRANSISTOR,PNP IQl I
1046 7P30007-00 001 I EA 2N3904 TRANSISTOR,NPN Q2 I
1050 7P40025-00 001 lEA XTAL 15.9744MHZ +-.005~HC18U Xl 1
1051 7P40026-00 001 I EA ALARM AUDIO,PIEZO PC MOUNT X2 I
1052 7P45501-00 005 EA CAP,DIPPED,TANT, 1.0 UF 20V C28,C35,C61,C62,C74 I
1 Alternate PIN 7P45505-00 I
1053 7P45502-00 003 EA CAP,DIPPED,TANT,15UF,15V C71,C72,C73 I
1054 7P45604-00 001 EA CAP,ELECT.,ALUM 22UF,16V C12 I
1055 7P46103-00 001 EA CAP,AXL,CER,.00luf +-10~,50V C17 I
1056 7P46104-00 028 EA CAP,AXL,CER,.01UF,+-30~,25V C1,C14,C15,C16,C18,C19
I C29,C31,C32,C33,C34, 1
1 C36,C38,C47,C48,C49, 1

C50,C51,C52,C75,C76, I
C77,C78,C79,CB0,C81, I
C82,CB4 I

057 7P46105-00 042 EA CAP,AXL,CER,0.1UF,+-50~,25V IC4-11,C20-27,C39-46, I
IC53-60,C63-70,C85,C861

058 7P46330-00 001 EA CAP,AXL,CER,33PF +-5~,50V IC3 I
059 7P46680-00 001 EA CAP, AXL,CER, 68PF,+-05~,50V IC2 I
060 7P4618B-00 001 EA CAP,AXL,CER,180pf,+-10~,50V IC13 I
061 7P46106-00 001 EA CAP,22UF+-20~ 12V ALUM EL AXL C30
062 7P50006-00 001 EA lRES,VAR,PC MT,100K,30~,1/4W R43
063 7P50007-00 001 EA IRES,VAR,PC MT,500 OHM,30~,1/4W R44
064 7P51001-00 001 EA I RES, NWK, 150 OHM SIP B/P P/U RN2
065 7P51004-00 001 EA IRES, NWK, 3.3K SIP B PIN P/U RN7
067 7P51007-00 001 EA I RES, NWK, 10K, SIP 10 PIN P/U RN1
068 7P51008-00 003 EA 1RES, NWK, 3.3K,SIP 10 PIN P/U RN10,RN11,RN12
069 7P51009-00 002 EA 1RES, NWK, 6.BK,SIP 10 PIN P/U RN13,RN14

1070 7P51011-00 004 EA IRES, NWK,33 OHM SIP 8 PIN ISO RN5,RN6,RN8,RN9
1071 7P51014-00 002 EA 1RES, NWK, 82 OHM SIP B PIN ISO RN3,RN4
1072 7P52101-00 003 EA IRES,FXD,1/4W 5~ 100 OHM R3,R30,R31
1073 7P52102-00 005 EA IRES,FXD,1/4W 5~ 1.0K R32,R35,R37,R38,R39
1074 7P52103-00 I 007 EA IRES,FXD,1/4W 5~ 10K R13,R20,R26,R34,R36,
I----------------------------------------------LM CONTINUED---------------------------------
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,--------------------------TTITLE;--O-MULTLyR-MAINlOGIc-pCB-ASSy----------TLM#-3A10063=06---,
, OSBORNE COMPUTER CORP. 1----------------------------------------------------------------1
L ~lQaIs_;;:~~~------------------lB§l':iaiQ!LtL l

±==~~f~~8~Q=tI~f=~~=B~~~~~===~~~=:~=============================1~:~::::~~_lI~1{!~£~__:lITEM I PART NO. I QTY 1 UM 1 TITLE REFERENCE DESIGNATORS I
112175 1 7P5211214-121121 I 1211215 1 EA IRES,FXD,1/4W 5~ 1121I21K R14,R15,R16,R17,R18 I
112176 I 7P52181-121121 1 1211211 I EA IRES,FXD, 1/4W 5~ 18121 OHM R24
112177 1 7P5222121-121121 1 1211212 I EA IRES,FXD,1/4W 5~ 22 OHM R2,R21
112178 1 7P52221-121121 1 1211212 1 EA IRES,FXD, 1/4W 5~ 22121 OHM- R8,R40
112179 1 7P52222-121121 I 1211213 I EA IRES,FXD, 1/4W 5~ 2.2K R22,R23,R33
11218121 1 7P52223-1210 1 01211 1 EA IRES,FXD,1/4W 51- 22K R1
1081 1 7P5233121-0121 I 1211211 I EA IRES,FXD, 1/4W 5~ 33 OHM R7
112182 I 7P52331-00 I 1211213 I EA IRES,FXD,1/4W 5% 330 OHM R9,R10,R12
112183 1 7P52332-0121 I 1211212 I EA IRES,FXD, 1/4W 5~ 3.3K R29,R42
112184 I 7P5247121-1210 I 12101 I EA IRES,FXD,1/4W 5~ 47 OHM R41
1085 1 7P52471-0121 I 1211212 1 EA IRES,FXD,1/4W 5% 470 OHM R6,R4
112186 I 7P52472-00 1 1211211 I EA IRES,FXD, 1/4W 5% 4.7K Ri9
112187 I 7P52473-0121 I 004 I EA IRES,FXD,1/4W 5~ 47K R11,R25,R27,R28
112188 I 7P6111216-0121 1 001 I EA ISWITCH,DPDT,MOMENTARY,ACTION S1
112189 1 7P6111213-121121 I 1211211 I EA ISWITCH BUTTON (Sl)
112190 I 7P6312100-12I121 I 1211214 lEA lCONN,SHUNT,2 PIN (J1), (J3), (J4), (J5)
1091 I 7P64125-00 1 12101 EA ICONN,PC MT,RT ANGL,DB 255 IP2
112192 I 7P6421219-1210 1 12102 EA ICONN, PC MT,RT ANGL,DE 9P IP1,P6
112193 I 7P6411212-00 I 1211212 EA IHDR,PC MT,STR,11210ML SIL 2 PIN IJ1,J3
1094 1 7P64410-00 1 01211 EA IHDR,PC MT,STR,.11210 SIL 10 PIN IP9
1095 I 7P64207-00 I 1211211 EA IHDR,PC MT,STR,.156 SIL 7 PIN IP7
112196 1 7P6441218-121121 1 1211211 EA IHOR,PC MT,STR, OIL B PIN IJ4,J5
1097 I 7P64520-00 I 001 EA IHOR,PC MT,RT ANGL OIL 2121 PIN IP4
112198 1 7P64534-0121 I 1211211 EA IHOR,PC MT,RT ANGL, OIL 34 PIN IP8
1099 7P65124-00 I 002 EA ISOCKET LOW PROFILE,DIP 24 PIN IPA15,PD11
111210 7P65140-00 1 12102 EA ISOCKET LOW;PROFILE,OIP 40 PIN IPB7,PC11
I I I I
I I I I
I I 1 I
I I I I
I I 1 I
I I I 1
I I 1 I
I 1 1 1
I I I I
I I I I
I I I I
I I I 1
I 1 1 I I I
I-----------------------------------------END OF LM----------------------------------~------I
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: -; -: -:;- 0
; _", , "_'W
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; ::;: ~ 2, 25, 38
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I ~__------~---------------------------------------- _
I ITITLE DISK ELECTRONICS PCB ASSY FAB ILM# 3A03012J4-00 I
IOSBORNE COMPUTER CORP. I------------------------------------------------------!
! IDATE 1215/22/82 IRevision J

IQ~~~nl==bb~=======18QQy~1=========lg~Q~~~glZ_lQ§!§1 IReleased: TRfi£ASfD)1__~~I8h~~Q_bl§I_QE_~8I~B18b§ 1 ~ l ~~ ~ l
llI~~1_E8BI_~Q~_lQIY1 IIIb~ 1 B~E~B~~b~_Q~§l§~eIQE§_l

1046 17P50003-001001:RES,VARIABLE 20K 20TURN !?23 I
I I IRES,NETWk,SIP 8 PIN
1047 17P51002-12t0:001I _47-100Ki0~,1/8~ BUSs~D :;~£

il2J48 !7P5i003-001001 [ 150R, 1121%, 1/2W, BUSSED lRN8
i049 17P51005-012J1003! 4.7K, 10~, 1/8~,B~SSED ;R~i,4~5

i050 i7P5i012-012ti12J01i 33K, 10~, 1/8W, ISOLATED
112151 !7P52101-012t1001! RES, C. F., 5i'~, 1/4W 100R
112152 i 7P52105-0I2J1 12101 I 1.0M
~054 17P52153-001121021 15K
1055 :7P52164-00:12t01: 1512tK
:055 :7P52203-00:12J0i~ 20K
il2t57 17P52220-001001i' 22R
1058 ;7P52272-0010021 2.7K
l05S ! 7P52273-00 112101 I 270K
1050 i7P52332-00i001: 3.3k
~12t51 17P52335-012t 112101 i 3.3~

!062 l7P52393-001001 I 39~

:12162 i7P52472-00:010! 4.7K
! I

: 7P5251 L~-0il: I 0e:: :
i7P52582-0iZli00:'i
; 7P52751-eel 112101 i
!7P52821-00ilZl031
17P53550-e,0i001:RES,C.F. 5~, 1/2W

!072 :7P57153-0eI001IRES,~.F. 21-, :/4~
\073 17P53223-0010031
i074 17P57331~00!0051

!075 17P57472-001002!
1075 17P539i2-00l00il
i077 !7PS4108~0e!e.e:iCONN 8P
1078 17P54315-00!0021 :5P
1079 !7P54905~0011Zi01i 6P
112180 17P5520i-001001iSOCKET, IC,SIP~
1084 i7P70041-1Zi1Zi11l0iiRIVET,.125"DIA X .093"THK
1085 17P73001-01Zi!12J01IHEATSINK
1087 11A03004-0010001DISK ELEC. PCB SCHE~ REV J .
112188 13P04001-0010011DISK ELEC. PCB FAB REV D
I I I
I I I

i
I
I
1
I
I
I

I I I I
I---------------------------------END OF LM-----------------------------------l



I ITITLE DISK ELECTRONICS PCB ABBY FAB ILM# 3A03004-00 !
'I OSBORNE COMPUTER CORP~ i-------------------------------~----------------------I

j i DATE ~§a2/B2 I Revisic,Y": J

IgC§~Dlbb~=1~b§£t~=I8Q2~~~~-=1~~Q~1~glz=1~§igl~~iR;1~~;~d~l]El£AS£[)1__nsI8~b~Q_bI§I_QE_~8I~BI8b2 1 ~ l ~ J
llI~~1_28BI_~Q~_lQIY1 IIIb~ 1 B~E~B~~~~_Q~~I§~8IQB§_1

i 001 I 7 P ~ 1 rZt 1 4 - QllZ: ! 121 tll 2 I I C, TTL SN7 LI'L S 14 N j LJ 17, 1S :
:002 17Pi10B6-00!001l SN74LS86N jU8
i01213 17Plli12-00101211! SN74LS112N IUS
i004 l7P11123-001001 i SN74LSi23N !Ul)
,00.5 17P~~132-001001i SN74LS132N IUi8
l00~ 17P:1139-00!0011 SN74LS139N lUi5
!007 17Pi1800-001001; SN7438N IU12
1008 17P1180i-001002: SN75451BP 121,22
j009 17P11802-00!00: IC,CMOS CD4001BE IU14
1010 17P11803-00!001i CD4013BE :U7
~ 121ill 7P 1180.q,-0tZ: ; 0e,:.. i CD4023BE, U2lZt
:012 17P11805-00!001i CD4025BE IU2
i013 i7Pl1807-00!001\ CD4070BE iU:3
i015 17P21004-00l00:.. i:C,LINEAR TL091CP :U16
J016 i7Pli820-001003;IC~LI~EAR LM555CN IU3,4,:0
i IZ'l7 !7PE~0001-00! 12101 : LM2:i If\i i U5
:018 17P20002-00.1001! CA3054 'UI
10.19 17P20003-00i0Z1: NES92N :U6
1022 17P30001-00l0041DIODE IN4001 ID3-6
:023 !7P30004-00i002i IN4148 :Dl,~,7
;025 !7P30007-00~002jTRA~SIS70RS 2~3904 IQ1,2
: e,26 I 7;:'3e-:ellZ1e,-0e~ \ elZi:'. : -; I P l10 l G'3
1028 17P40101-00!003i=NDUC~O~S 150uh +-10.% iL3~5

1029 17P40102-001002: 550u~ +-10~ 1~1~2

i03i :7P45503-00!0C: :CAP,TA~~LU~ .33uc +-20~,5V ;C27
j~32 i7P45504-00l00: i 2.2llF +-10~,6V :C17
1033 17P45604-00100: iCAP,A_~~ LO PROFILE 22uF, 16V lC3~

i034 i7P45605-12101001i 4.7uF 1[35
!035 !7P45606-00l002! 47uF,10V IC2,33
:035 17P45609-00l001jCAP,~Y~AR 68NF +-20~ IC21
1037 17P46100-00102e!CAP,CER~AX:AL10NF+8121-2121% ;C3,5,6-9, 11, 13-16, :8, 19~22~:

I i j C25, 26~ 30-32~ ;35
1038 17P45101-00!002iCAD,CER~AXIAL~100PF+- 5% ;C23,24
i040 17P46103-001001: 10NF +-20~ lC29,
1041 i7P46152-00!004! 1.5NF +10% lC10,12,20,28
i042 i7P46330-001002! 33PF+~5% IC1,37
; el43 17P';'6331-00101l<L j 3~;0PF+-10% IC4
!044 17P46504-001001i 100~F +80-20~ :C38

i I !

I
I I

!-------·-------------------------LM CO~TI~UED---------------------------------



Appendix A
Z80 Instruction Set

Presented here is the Z80A instruction set:

Z80 Instruction Set

Register Layout:

Main Register Set

Accumulator Flags

B C

0 E

H L

Alternate Registers

Accumulator' Flags'

B' C'

0' E'

H' L'

interrupt vector I I memory refresh R

index register IX

index register IY

stack pointer SP

program counter PC

nnnn = hexadecimal 16-bit value
nn = hexadecimal 8-bit value
dd = 8-bit signed displacment
r register
b = single bit
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OSBORNE 1 TECHNICAL MANUAL

Z80 instruction 8080 instruction description

ADC A,(HL) ADCM adds byte at HL to A
ADC A,(lX + dd) none adds byte indexed by X to A
ADC A,(lY + dd) none adds byte indexed by Y to A
ADC A,r ADC r adds value in register to A
ADC A,nn ADI nn adds value to A
ADC HL,BC none adds BC to HL
ADC HL,DE none adds DE to HL
ADC HL,HL none doubles HL
ADC HL,SP none adds stack pointer to HL
ADD A,(HL) ADDM adds byte at HL to A
ADD A,(IX + dd) none adds byte indexed by X to A
ADD A, (lY+dd) none adds byte indexed by Y to A
ADD A,r ADD r adds value in regsiter to A
ADD A,nn ADI nn adds value to A
ADD HL,BC DAD B adds BC to HL
ADD HL,DE DADD adds DE to HL
ADD HL,HL DADH doubles HL
ADD HL,SP DAD SP adds stack pointer to HL
ADD IX,BC none adds BC to X index
ADD IX,DE none adds DE to X index
ADD IX,IX none doubles X index
ADD IX,SP none adds stack pointer to X index
ADD IY,BC none adds BC to Y index
ADD IY,DE none adds DE to Y index
ADD IY,IY none doubles Y index
ADD IY,SP none adds stack pointer to Y index
AND (HL) ANAM logical AND with byte and A
AND (IX+dd) none logical AND with index and A
AND (lY+dd) none logical AND with index and A
AND r ANA r logical AND with register and A
AND nn ANI nn logical AND with value and A
BIT b,(HL) none test bit of byte at HL
BIT b,(lX + dd) none test bit of byte at index X
BIT b,(IY +dd) none test bit of byte at index Y
BIT b,r none test bit of regsiter value
CALL nnnn CALL nnnn subroutine call to location
CALL C,nnnn CC nnnn subroutine call if carry
CALL M,nnnn CM nnnn subroutine call if sign
CALL NC,nnnn CNC nnnn subroutine call if carry reset
CALL NZ,nnnn CNZ nnnn subroutine call if zero reset
CALL P,nnnn CP nnnn subroutine call if sign reset
CALL PE,nnnn CPE nnnn subroutine call if parity
CALL PO,nnnn CPO nnnn subroutine call if parity reset
CALL Z,nnnn CZ nnnn subroutine call if zero
CCF CMC complement carry flag
CP (HL) CMPM compare byte at HL to A
CP (IX+dd) none compare byte at X index to A
CP (lY+dd) none compare byte at Y index to A
CP r CMPr compare register value to A
CP nn CPI nn compare value to A
CPD none compare byte at HL and decrement BC
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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
01
DJNZ dd
EI
EX (SP),HL
EX (SP),IX
EX (SP),IY
EX AF,AF'
EX DE,HL
EXX
HALT
1M a
1M 1
1M 2
IN r,(C)
IN A,(nn)
INC (HL)
INC (IX+dd)
INC (IY+dd)
INC r
INC BE
INC DE
INC HL
INC SP
INC IX
INC IY
IND

INDR

INI

INIR

JP (HL)
JP (IX)

8080 instruction

none

none
none

CMA
DAA
DCRM
none
none
OCR r
DCX B
DCXD
DCXH
DCX SP
none
none
01
none
EI
XTHL
none
none
none
XCHG
none
HLT
none
none
none
none
IN nn
INR M
none
none
INR r
INX B
INX 0
INX H
INX SP
none
none
none

none

none

none

PCHL
none

description

compare byte at HL, decrement and
repeat

compare byte at HL, increment BC
compare byte at HL, increment and

repeat
complement A
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 a
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 8080 instruction description

JP (IY) none copy Y index to PC then jump
JP nnnn JMP nnnn jump to location
JP C,nnnn JC nnnn jump if carry
JP M,nnnn JM nnnn jump if sign
JP NC,nnnn JNC nnnn jump if no carry
JP NZ,nnnn JNZ nnnn jump if not zero
JP P,nnnn JP nnnn jump if sign reset
JP PE,nnnn JPE nnnn jump if parity
JP PO,nnnn JPO nnnn jump if parity reset
JP Z,nnnn JZ nnnn jump if zero
JR dd none jump relative using value
JR C,dd none jump relative if carry
JR NC,dd none jump relative if no carry
JR NZ,dd none jump relative if not zero
JR Z,dd none jump relative if zero
LD (BC),A STAX B move A to byte at BC
LD (DE),A STAX 0 move A to byte at DE
LD (HL),r MOV M,r move byte in register to byte at HL
LD (HL),nn MVI M,nn move value to byte at HL
LD (IX + dd),r none move byte into byte at indexed location
LD (IX + dd),nn none move byte into byte at indexed location
LD (IY+dd),r none move byte into byte at indexed location
LD (IY + dd),nn none move byte into byte at indexed location
LD (nnnn),A STA nnnn move A to location
LD (nnnn),BC none move BC to location and location + 1
LD (nnnn),DE none move DE to location and location + 1
LD (nnnn),HL SHLD nnnn move HL to location and location + 1
LD (nnnn),IX none move IX to location and location + 1
LD (nnnn),IY none move IY to location and location + 1
LD (nnnn),SP none move stack pointer to location and lo-

cation + 1
LD A,(BC) LDAX B move byte at BC to A
LD A,(DE) LDAXD move byte at DE to A
LD A,I none move interrupt vector register to A
LD A,R none move memory refresh register to A
LD I,A none move A to interrupt vector register
LD R,A none move A to memory refresh register
LD r,(HL) MOV r,M move byte at HL to register
LD r,(IX +dd) none move byte at IX to register
LD r,(IY + dd) none move byte at IY to register
LD r,r MOV r,r move byte from register to register
LD r,nn MVI r,nn move value to register
LD A,(nnnn) LOA nnnn load A from location
LD BC,(nnnn) none load BC from locations
LD DE,(nnnn) none load DE from locations
LD HL,(nnnn) LHLD nnnn load HL from locations
LD BC,nnnn LXI B,nnnn load BC with value
LD DE,nnnn LXID,nnnn load DE with value
LD HL,nnnn LXI H,nnnn load HL with value
LD SP,nnnn LXI SP,nnnn load stack pointer with value
LD IX,nnnn none load IX with value
LD IY,nnnn none load IY with value
LD IX,(nnnn) none load IX from locations
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Z80 instruction 8080 instruction description

LD IY,(nnnn) none load IY from locations
LD SP,(nnnn) none load stack pointer from locations
LD SP,HL SPHL load stack pointer from HL
LD SP,IX none load stack pointer from IX
LD SP,IY none load stack pointer from IY
LDD none move byte at HL to DE location, decre-

ment BC, decrement HL
and DE

LDDR none move byte at HL to DE location, decre-
ment BC, decrement HL

and DE, repeat
LDI none move byte at HL to DE location, decre-

ment BC, increment HL
and DE

LDIR none move byte at HL to DE location, decre-
ment BC, increment HL

and DE, repeat
NEG none two's complement of A
NOP NOP no operation
OR (HL) DRAM logical OR of A and byte at HL
OR (lX+dd) none logical OR of A and byte at IX
OR (IY+dd) none logical OR of A and byte at IY
OR r ORA r logical OR of A and register
OR nn ORI nn logical OR of A and value
OTDR none output byte at HL to port C,

decrement B, decrement HL,
repeat

OTIR none output byte at HL to port C,
decrement B, increment HL,
repeat

OUT (C),r none output byte in register to port C
OUT (nn),A OUT nn output value to port A
OUTD none output byte from HL to port C,

decrement B, decrement HL
OUT! none output byte from HL to port C,

decrement B, increment HL
POPAF POP PSW restore AF from stack
POP BC POP B restore BC from stack
POP DE POPD restore DE from stack
POP HL POPH restore HL from stack
POP IX none restore IX from stack
POPIY none restore IY from stack
PUSH AF PUSH PSW store AF on stack
PUSH BC PUSH B store BC on stack
PUSH DE PUSHD store DE on stack
PUSH HL PUSH H store HL on stack
PUSH IX none store IX on stack
PUSH IY none store lYon stack
RES b,(IX+dd) none reset bit in byte at IX
RES b,(lY+dd) none reset bit in byte at IY
RES b,r none reset bit in register
RET RET return from subroutine
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Z80 instruction 8080 instruction description

RET C RC return if carry
RET M RM return if sign
RET NC RNC return if no carry
RET NZ RNZ return if not zero
RET P RP return if sign reset
RET PE RPE return if parity
RET PO RPO return if parity reset
RET Z RZ return if zero
RET! none return from maskable interrupt
RETN none return from nonmaskable interrupt
RL (HL) none rotate byte at HL left with carry
RL (IX+dd) none rotate byte at IX left with carry
RL (IY+dd) none rotate byte at IY left with carry
RL r none rotate byte in register left with carry
RLA RAL rotate byte in A left with carry
RLC (HL) none rotate byte at HL circularly left
RLC (IX+dd) none rotate byte at IX circularly left
RLC (IY+dd) none rotate byte at IY circularly left
RLC r none rotate byte in register circularly left
RLCA RLC rotate byte in A circularly left
RLD none rotate 12 bits n HL 4 bits at time left
RR (HL) none rotate byte at HL right with carry
RR (IX+dd) none rotate byte at IX right with carry
RR (IY+dd) none rotate byte at IY right with carry
RR r none rotate byte in register right with carry
RRA RAR rotate accumulator right
RRC (HL) none rotate byte in HL circularly right
RRC (IX+dd) none rotate byte in IX circularly right
RRC (IY+dd) none rotate byte in IY circularly right
RRC r none rotate byte in register circularly right
RRCA RRC rotate byte in A circularly right
RRD none rotate 12 bits in HL 4 bits at time right
RST OOh RST 0 first restart location
RST 08h RST 1 second restart location
RST 10h RST 2 third restart location
RST 18h RST 3 fourth restart location
RST 20h RST 4 fifth restart location
RST 28h RST 5 sixth restart location
RST 30h RST 6 seventh restart location
RST 38h RST 7 eighth restart location
SBC A,(HL) SBB M subtract byte at HL from A
SBC A,(IX + dd) none subtract byte at IX from A
SBC A,(IY +dd) none subtract byte at IY from A
SBC A,r SBB r subtract byte in register from A
SBC A,nn SBI nn subtract value from A
SBC HL,BC none subtract BC from HL
SBC HL,DE none subtract DE from HL
SBC HL,HL none subtract HL from HL
SBC HL,SP none subtract SP from HL
SCF STC set carry flag
SET b,(HL) none set big in byte at HL
SET b,(IX +dd) none set bit in byte at IX
SET b,(IY +dd) none set bit in byte at IY
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Z80 instruction 8080 instruction description

Z80 INSTRUCTION SET

SET b,r none set bit in byte in register
SLA (HL) none arithmetic shift left on byte at HL
SLA (IX+dd) none arithmetic shift left on byte at IX
SLA (IY+dd) none arithmetic shift left on byte at IY
SLA r none arithmetic shift left on byte in register
SRA (HL) none arithmetic shift right on byte at HL
SRA (IX+dd) none arithmetic shift right on byte at IX
SRA (IY+dd) none arithmetic shift right on byte at IY
SRA r none arithmetic shift right on byte in register
SRL (HL) none logical shift right on byte at HL
SRL (IX+dd) none logical shift right on byte at IX
SRL (IY+dd) none logical shift right on byte at IY
SRL r none logical shift right on byte in register
SUB (HL) SUBM subtract byte at HL from A
SUB (IX+dd) none subtract byte at IX from A
SUB (IY+dd) none subtract byte at IY from A
SUB r SUB r subtract byte in register from A
SUB nn SUI nn subtract value from A
XOR (HL) XRAM XOR HL register
XOR (IX+dd) none XOR IX register
XOR (IY+dd) none XOR IY register
XOR r XRA r XOR register
XOR nn XRI nn 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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MC6821
(1.0 MHz)

MCAAA21
(I.liiHz)

M,~68.B~l,2.0 MHz,

PERIPHERAL INTERFACE ADAPTER (PIA)

MOS
(N-CHANNEL, SILICON-GATE,

DEPLETION LOAD)

CA1

CA2

IROA

IROB

RSO

RS1

RESET

DO

01

02

03

04

05

06

07

E

CS1

CS2

CSO

R/Vi

S SUFFIX
CERDIP PACKAGE

CASE 734

L SUFFIX
CERAMIC PACKAGE

CASE 715

P SUFFIX
PLASTIC PACKAGE

CASE 711

PIN ASSIGNMENT

VSS

PAO

PA1

PA2 4

PA3

PA4

PA5 7

PA6
PA7

PBO

PB1

PB2

PB3

PB4

PB5

PB6

PB7

CB1

CB2

VCC

PERIPHERAL INTERFACE
ADAPTER

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
periphE~rals through two 8-bit bidirectional peripheral data buses and
four control lines. No external logic is required for interfacing to most
periphHral 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
the intl3rface.

• 8-Bit Bidirectional Data Bus for Communication with the
MPU

• Two Bidirectional a-Bit Buses for Interface to Peripherals

• Two Programmable Control Registers
• Two Programmable Data Direction Registers
• Four Individually-Controlled Interrupt Input Lines; Two

Usable as Peripheral Control Outputs

• Handshake Control Logic for Input and Output Peripheral
Operation

• High-Impedance Three-State and Direct Transistor Drive
Peripheral Lines

• Pro~~ram Controlled Interrupt and Interrupt Disable Capability
• CMOS Drive Capability on Side A Peripheral Lines
• Two TTL Drive Capability on All A and B Side Buffers

• TTL-Compatible
• Static Operation

This device contains circuitry to protect the inputs against damage due to high
static voltiages or electric fields; however, it is advised that normal precautions
be taken to avoid application of any voltage higher than maximum-rated
voltages to this high-impedance circuit. Reliability of operation is enhanced if
unused inputs are tied to an appropriate logic voltage (i.e., either VSS or VCC).

Characteristic Symbol Value Unit

Thermal Flesistance
Ceramic

8JA
50 DC/W

Plastic 100
Cerdip 60

THERMAL CHARACTERISTICS

MAXIMUM RATINGS

Characteristics Symbol Value Unit

Supply Voltage VCC -0.3 to + 7.0 V

Input Voltage Vin -0.3 to + 7.0 V

Operating Temperature Range TL to TH
---

MC6821, MC68A21, MC68B21 TA 0 to 70 DC

MC6821C, MC68A21C, MC68B21C -40 to +85

Storage Temperature Range Tstg -55to +150 DC
--'---

@MOTOROLA INC., 1981 oS9436-R2



o

MC6821.MC68A21.MC68B21' 0

POWER CONSIDERATIONS

The average chip-junction temperature, TJ, in °c can be obtained from:

TJ = TA + (PO.8JA) (1)

Where:
TA-Ambient Temperature, °c
8JA- Package Thermal Resistance, Junction-to-Ambient, °C/W

Po - PINT + PPORT
PINT-ICCxVCC, Watts - Chip Internal Power
PPORT- Port Power Oissipation, Watts - User Oetermined

For most applications PPORT..c PINT and can be neglected. PPORT may become significarit if ·the device is configured to
drive Oarlington bases or sink LEO loads.

An approximate relationship between Po and TJ (if PPORT is neglected) is:
Po = K + (TJ + 273°C) (2)

Solving equations 1 and 2 for K gives:
K = Poe(TA + 273°C) + 8JAePo2 (3)

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

DC ELECTRICAL CHARACTERISTICS (VCC=5.0 Vdc ±50/0, VSs=O, TA=TL to TH unless otherwise noted),

C Characteristic

BUS CONTROL INPUTS (R/W, Enable, RESET, RSO, RS1, CSO, CS1, CS2)

I Symbol Min I Typ Max Unit

Input High Voltage VIH VSS+2.0 - VCC V

Input Low Voltage VIL VSS-0.3 - VSS+0.8 V

Input Leakage Current (Vin = 0 to 5.25 V) lin - 1.0 2.5 p.A

Capacitance (Vin = 0, TA = 25°C, f = 1.0 MHz) Cin - - 7.5 pF

INTERRUPT OUTPUTS URQA, IROB)

Output Low Voltage (I Load = 3.2 rnA) VOL - '- VSS+O.4 V

Three-State Output Leakage Current 10Z - 1~o 10 p.A

Capacitance (Vin=O, TA=25°C, f=1.0 MHz) Cout - - 5.0 pF

DATA BUS (00-07)

Input High Voltage VIH VSS+2.0 - VCC V

Input Low Voltage VIL VSS-0.3 - VSS+0.8 V

Three-State Input Leakage Current (Vin = 0.4 to 2.4 V) liZ - 2.0 10 p.A

Output High Voltage (I Load = - 205 p.A) VOH VSS+2.4 - - V

Output Low Voltage (ILoad = 1.6 rnA) VOL - - VSS+O.4 V

Capacitance (Vin=O, TA:::;25°C, f= 1.0 MHz) Cin - - 12.5 pF

,
Input Leakage Current R/W, RESET, RSO, RS1, CSO, CS1, CS2, CA1,

lin - 1.0 2.5 p.A
(Vin = 0 to 5.25 V) CB1, Enable

Three-State Input Leakage Current (Vin = 0.4 to 2.4 V) PBD-PB7, CB2 liZ - 2.0 10 p.A

Input High Current (VIH = 2.4 V) PAD-PA7, CA2 IIH -200 -400 - p.A

Darlington Drive Current (Vo = 1.5 V) PBD-PB7, CB2 10H -1.0 - -10 rnA

Input Low Current (VIL = 0.4 V) PAD-PA7, CA2 IlL - -1.3 -2.4 rnA

Output High Voltage

(ILoad = - 200 p.A) PAD-PA7, PBD-PB7, CA2, CB2 VOH VSS+2.4 - - V

(ILoad= -10p.A) PAD-PA7, CA2 VCC-1.0 - -
Output Low Voltage (I Load = 3.2 rnA) VOL - - VSS+O.4 V

Capacitance (Vin=O, TA=25°C, f=1.0 MHz) Cin - - 10 pF

PERIPHERAL BUS (PAo-PA7, PBo-PB7 CAl, CAl, CB1, CB2)

POWER REOUIREMENTS

1_·_In_te_r_n_al_P_o_w_e_r_D_iss_ip_a_ti_o_n_(M_ea_s_ur_e_d_a_t_T:...;A_=_T-=L:..,..) ---lI_P...;.I...:.NT..:..--JI ......I=:=J 550 I mW I

./

'-------® MOTOROI.A Semiconductor Products Inc.
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- C68A21·MC68821

BUS TIMINIG CHARACTERISTICS (See Notes 1 and 2)

Ident.
Characteristic Symbol

MC6821 MC68A21 MC68821
Unit

Number Min Max Min Max Min Max

1 Cycle Time tcyc 1.0 10 0.67 10 0.5 10 p's

2 Pulse Width, E Low PWEL 430 - 280 - 210 - ns

3 Pulse Width, E High PWEH 450 - 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 - 290 - 180 - 150 ns

31 Input Data Setup Time tDSW 165 - 80 - 60 - ns

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

FIGURE 1 - BUS TIMING

...---------------~0--------------------~

Notes:
1. Voltage levels shown are VL:50.4 V, V, ~:2.4 V, 'n;~,:'5 otherwise specified.
2. Measurement points shown are 0.8 V 31 2.0 V, unless otherwise specified.

~---1301------'~

MPU Read Data Non-Muxed

MPU Write Data Non-Muxed

cs

E

Read Data
Non-Muxed __-+_~

Write Data --.....- ....
Non-Muxed ()---------------------------4f----(

~--...'-------+--~

R/W, Address

(Non-Muxed) --_+_~L....lL..II_...L....r....L-l""-------'-~'it_P_---+_f-.-----------------_++IF_oII...&.....Jo

-@ MOTOROLA Semiconductor Products Inc.
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PERIPHERAL TIMING CHARACT~RISTICS (VCC=5.0 V ±5%, VSS=O V, TA=TL to TH unless otherwise specified)

Characteristic Symbol
MC6821 MC68A21 MC68B21

Unit
Reference

Min Max Min Max Min Max Fig. No.

Data Setup Time tpDS 200 - 135 - 100 - ns 6

Data Hold Time tPDH 0 - 0 - 0 - ns 6

Delay Time, Enable Negative Transition to CA2 Negative Transition tCA2 - 1.0 - 0.670 - 0.500 p's 3, 7, 8

Delay Time, Enable Negative Transition to CA2 Positive Transition TRS1 - 1.0 - 0.670 - 0.500 p's 3, 7

Rise and Fall Times for CA1 and CA2 Input Signals tr, tf - 1.0 - 1.0 - 1.0 p's 8

Delay Time from CA1 Active Transition to CA2 Positive Transition tRS2 - 2.0 - 1.35 - 1.0 p's 3, 8

Delay Time, Enable Negative Transition to Data Valid tpDW - 1.0 - 0.670 - 0.5 p's 3,9,10

Delay Time, Enable Negative Transition to CMOS Data Valid
tCMOS - 2.0 - 1.35 - 1.0 p's 4,9

PAG-PA7, CA2

Delay Time, Enable Positive Transition to CB2 Negative Transition tCB2 - 1.0 - 0.670 - 0.5 p's 3, 11, 12

Delay Time, Data Valid to CB2 Negative Transition tDC 20 - 20 - 20 - ns 3, 10

Delay Time, Enable Positive Transition to CB2 Positive Transition tRS1 - 1.0 - 0.670 - 0.5 p's 3, 11--
Control Output Pulse Width, CA2/CB2 PWCT 500 - 375 - 250 - ns 3, 11

Rise and Fall Time for CB 1 and CB2 Input Signals tr, tf - 1.0 - 1.0 - 1.0 P. 12

Delay Time, CB1 Active Transition to CB2 Positive Transition tRS2 - 2.0 - 1.35 - 1.0 P.s 3,12

Interrupt Release Time, iR'OA and rnliB tlR - 1.60 - 1.10 - 0.85 p'S 5,14

Interrupt Response Time tRS3 - 1.0 .- 1.0 - 1.0 P.s 5,13

Interrupt Input Pulse Time PWI 500 - 500 - 500 - ns 13

RESET Low Time- tRL 1.0 - 0.66 - 0.5 - p's 15

-The R"ESET line must be high a minimum of 1.0 P.s before addressing the PIA.

FIGURE 2 - BUS TIMING TEST LOADS FIGURE 3 - TTL EQUIVALENT
TEST LOAD

IDG-D7) c 5.0 V (PAO-PA7, PBO-PB7, CA2, CB2)

RL=2.4kO :> 5.0 V

Test Point ~ ,.... MMD6150 ~ RL = 1.25 kO.....
" or Equiv.

:= R

...;~

Test Point -
_II

I~ MMD6150
C ::::::::

~~ MMD7000
''''''' " or Equiv.VI

130 pF • 11.7 kO ...;~

~~ or Equiv. c;: ~ : A
~r MMD7000~

~ ~ -" or Equiv.
~ -'-

-:: ~

C=30pF. R=12k

FIGURE 4 - CMOS EQUIVALENT FIGURE 5 - NMOS EQUIVALENT
TEST LOAD TEST LOAD

(PAo-PA7, CA2)
(IRQ Onlyl

5.0 V
()

Test Point1
~ 3 kO

rOPF
Test Point -

'DO pF I
----.
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FIGURE 6 - PERIPHERAL DATA SETUP AND HOLD TIMES
(Read Mode)

PAO-PA7

1'PDl e H

PBO-PB7

Enable

Enable

CA2

FIGURE 7 - CA2 DELAY TIME
(Read Mode; CRA-6= CRA3= 1, CRA-4=O)

'CA2~ ~.PWCT .

• Assumes part was deselected during
the previous E pulse.

FIGURE 8 - CA2 DELAY TIME
(Read Mode; CRA-6 = 1, CRA-3 = CRA-4 = 0)

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

Enable

CAl

CA2

Enable

PAO-PA7,
CA2

FIGURE 10 - PERIPHERAL DATA AND CB2 DELAY TIMES
(Write Mode; CRB-6= CRB-3= 1, CRB-4=O)

Enable

PBO-PB7

CBX'

·CB2 goes low as a result of the
positive transition of Enable.

FIGURE 12 - CB2' DELAY TIME
(Write Mode; CRB-6=1, CRB-3=CRB-4=0)

Enable

FIGURE 11 - CB2 DELAY TIME
(Write Mode; CRB-6=CRB-3=1, CRB-4=O)

• Assumes part was deselected during the
previous E pulse,

FIGURE 13 - INTERRUPT PULSE WIDTH AND iRa RESPONSE

I- pwl----i

~:~: ~ __.-J)[\;;.~ --.,;;JX~"'--__

l== 'RS3._

1

-.-.t}-
• Assumes Interrupt Enable Bits are set.

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

'------® MOTOROLA Semiconductor Products Inc.
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MC6821·MC68A21·MC68B21 . . 0

FIGURE 14 - IRQ RELEASE TIME FIGURE 15 - RESET LOW TIME

Enable RES~~~~~~_tR_L_-_-_-_ -_---'r-
-The RESET line must be a VIH for a minimum of
1.0 I£S 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

39 CA2

2 PAO

3 PAl

4 PA2

5 PA3

6 PA4

7 PA5

8 PA6

9 PA7

10 PBO

11 PBl

12 PB2

13 PB3

14 PB4

15 PB5

16 PB6

17 PB7

19 CB2

18 CBl

40 CAl

Peripheral
Interface

B

Peripheral
Interface

A

Data Direction
Register B

(DDRB)

Data Direction
Register A
(DORA)

Interrupt Status
Control B

Interrupt Status
Control A

Output
Register A

(ORA)

Control
Register A

(CRA)

Output Bus

Data Bus
Buffers
(DBB)

DO 33

01 32

02 31

03 30

04 29

05 28

06 27

07 26

IROB 37 -4------------------------j

IRQA 3B·...-----------------------;

L.-- ® MOTOROLA Semiconductor Products Inc.
6



MC68A21·MC68B21-
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, IV1C6802, or MC6808 microprocessors, VMA
should be used as an active part of the address decoding.

BidirectiolD'lal Data (00-07) - The bidirectional data lines
lOO-07) allow the transfer of data between the MPU and the
PIA. The data bus output drivers are three-state devices that
remain in tlhe 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 (I:) - 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 RES ET 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 Selocts (CSO, CS1, and CS2) - These three input
signals are used to select the PIA. CSO and CS1 must be
high and B;2 must be low for selection of the device. Data
transfers am 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 s!3lect lines should be stable for the
duration of the E pulse whi.le in the read or write cycle.

Interrupt Request (IRQA and IROB) - The active low In
terrupt Request lines lIROA and IROB) 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
Epulse. The Epulse is used to condition the interrupt control
lines (CA1, CA2, CB 1, 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 iv1PU 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 (;1 maximum of 1.5 standard TTL loads.

The data iin Output Register A will appear on the data lines
that are pro,;]rammed to be outputs. A logical "1" written in
to the register will cause a "high" on the corresponding data

"------@ MOTOROLA

line while a "0" results in a "Iow." 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 (PBo-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 PAO
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 lines

Semiconductor Products Inc.
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MC6821-MC68A21-MC68821 0

PBD-PB7 will be read properly from those lines programmed
as outputs even if the voltages are below 2.0 volts 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 contr.ol 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

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

CONTROL REGISTERS (CRA and CRB)
The two Control Registers (CRA and CRBI 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
~egistersare 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.

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

DATA DIRECTION ACCESS CONTROL BIT (CRA-2 an6
CRB-2)

Bit 2, in each Control Register (CRA and CRBl, 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 RSO 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, CR8-4, 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-51 is low, CA2 (CB21 isan interrupt
input line similar to CA1 (CB1l. When CRA-5 (CRB-51 is
high, CA2 (CB21 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.

x = Don't Care

Control
Register Bit

RS1 RSO CRA·2 CRB·2 Location Selected

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

TABLE 1 - INTERNAL ADDRESSING

INITIALIZATION
A RESET has the effect of zeroing all PIA registers. This

will set PAD-PA7, PBD-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 inthe Control Register, as shown in Table 1.

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

PORT A-B HARDWARE CHARACTERISTICS
As shown in Figure 17, the MC6821 has a pair of I/O 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 alsol will float high or low, depending
upon the load connected to it.

10.- ® MOTOROLA Semiconductor Products Inc.
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Control of CA1 and CB1 Interrupt Input Lines (CRA-O,
CRB-1, CRjl~-1, and CRB-1) - The two lowest-order bits of
the control registers are used to ·control the interrupt input
lines CA1 sind CB 1. Bits CRA-O and CR B-O are used to

enable the MPU interrupt signals moA and IROB, respec
tively. Bits CRA-1 and CRB-1 determine the active transition
of the interrupt input signals CA1 and CB 1.

FIGURE 17 - PORT A AND PORT B EQUIVALENT CIRCUITS

Port A

DATA

Data 
Direction

(1- Output Pin)
(O-iinput Pin)

VCC

Port Pin

Port B

Data Direction
(1-lnput Pin)

la-Output Pin)

Read of B
Data When
in Output

Mode

VCC

Port Pin

To Extl3rnal
BUB

Read A Data
in Input or

Output Mode

Internal PIA Bus

ORDERING INFORMATION

Read of B
Data when

in Input Mode

.---._--------------------

MC68A21CP

___~J""-""Motorola Integrated Circuit ..J
M6800 Family
Blanks= 1.0 MHz
A= Hi MHz
B=2.0 MHz
Device Designation --------'
In M6800 Family
Temperature Range ---- --1

Blank == 0°- + 70°C
C= -40°- + 85°C
Packa~le

P= Plastic
S = Cerdip
L= CeraMic

BEITER PROGRAM

Better program processing is available on all types listed. Add
suffix lettl3rs to part number.

Levell add "S" Level 2 add "0" Level 3 add "OS"

Levell "S" = 10 Temp Cycles - (- 25 to 150°C);
Hi Temp testing at TA max.

Level 2 "0" = 168 Hour Burn-in at 125°C
Level 3 "OS" = Combination of Levelland 2.

Speed Device Temperature Range

1.0 MHz
MC6821 P,L,S o to 70°C

MC6821 CP ,CL,CS -40 to + 85°C

1.5 MHz
MC68A21 P, L, S o to + 70°C

MC68A21 CP ,CL,CS -40 to +85°C

2.0 MHz MC68B21P,L,S o to + 70°C

'--------® MOTOROLA Semiconductor Products Inc.
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FIGURE 18 - CONTROL WORD FORMAT

CA1 (CB1) Interrupt Request Enable/Disable

bO=O: Disables IROAlB) MPU Interrupt by CA1
(CB11 active transition. 1

bO= 1: Enable IROAlB) MPU Interrupt by CA1 (CB 1)
active transition.

1. IROAlB) will occur on next (MPU generated) positive
transition of bO if CA1 (CB1) active transition oc
curred while interrupt was disabled.

Determine Active CA1 (CB1) Transition for Setting
Interrupt Flag IRQA(B)1 - (bit 7)

b1 =0: IROA(B)1 set by high-to-Iow transition on CA1
(CB1)

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

I

IRQA(B) 1 Interrupt Flag (bit 7)

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

I 1 I
b7

Control Register IROA(B)1

Flag

b6

IROAlB)2
Flag

b5 I b4
CA2 (CB2)

Control

b3 b2

DDR
Access

b1 I bO

CA1 (CB1)
Control

IRQA(B)2 Interrupt Flag (bit 6)

When CA2 (CB2) is an input, IROA(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): IROA{B)
2=0, not affected by CA2 (CB2) transitions.

I
CA2 (CB2) Established as Output by b5 == 1

(Note that operation of CA2 and CB2 output
b5 b4 b3 functions are not identical)
--'-::~CA2

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

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

--. CB2

b3 = 0: Write Strobe with CB1 Restore
CB2 goes Iowan first low-ta-high
E transition following an MPU write
into Output Register B; returned
high by the next active CB 1 transi
tion as specified by bit 1. CR B-b7
must first be cleared by a read of
data.

b3 = 1: Write Strobe with E Restore
CB2 goes Iowan first low-to-high
E transition following an MPU write
into Output Register B; returned

b5 b4 b3 high by the next low-to-high E tran--- -L sition following an E pulse which
occurred while the part was de
selected.

1 1 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.

I
Determines Whether Data Direction Register Or Output
Register is Addressed

b2= 0: Data Direction Register selected.
b2 = 1: Output Register selected.

I
CA2 (CB2) Established as Input by b5=O

~.24 b3

o L CA2 (CB2) Interrupt Request Enable/Disable
b3=0: Disables IROA{B) MPU Interrupt by

CA2 (CB2) active transition. *

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

*IROA{B) will occur on next (MPU generat
ted) positive transition of b3 if CA2 (CB2),
active transition occurred while interrupt
was disabled.

'-----:l.....~ Determines Active CA2 (CB2) Transition for
Setting Interrupt Flag IRQA(B)2 - (Bitb6)

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

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

L-. ® MOTOROLA Semiconductor Products Inc.
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Appendix C
6850 ACIA Registers/
Instructions

The following specifications on the 6850 ACIA were furnished in full by
Motorola, Inc:
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MC6ASO
(1.0 MHz)

MC68ASO
(1.5 MHz)

M~R8BSO
(2.0 MHz)

ASYNCHRONOUS COMMUNICATIONS INTERFACE
ADAPTER (ACIA) MOS

(N-CHANNEL, SILlCON"GATE)

ASYNCHRONOUS
COMMUNICATIONS INTERFACE

ADAPTER

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
MC6800 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
• Pro!~rammable Control Register
• Opt!ional + 1, + 16, and + 64 Clock Modes
• Up to 1.0 Mbps Transmission

• False Start Bit Deletion
• Peripheral/ Modem Control Functions

• Doulble Buffered
• One- or Two-Stop Bit Operation

S SUFFIX
CERDIP PACKAGE

CASE 623

P SUFFIX
PLASTIC PACKAGE

CASE 709

L SUFFIX
CERAMIC PACKAGE

CASE 716

MC6860 ASYNCHRONOUS COMMUNICATIONS INTERFACE ADAPTER
BLOCK DIAGRAM

PIN ASSIGNMENT

VSS eTS
Ax Data 5C5
Ax elK DO

01

ATS 02
Tx Data 03

IAQ 04

eso 05

eS2 06
eS1 07

AS E

Vee A/W

Receive
Data

...... Transmit
Data

Per ipheral/
Modem
Control

Data
Sus

Suffers

Address
Control

and
Interrupt

Data Bus

©MOTOROLA INC., 1981 DS 9493-R2
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MC6850e MC68A
o
50e MC68B50 0

MAXIMUM RATINGS

Characteristics Symbol Value Unit

Supply Voltage VCC -0.3 to + 7.0 V

Input Voltage Vin -0.3 to + 7.0 V

Operating Temperature Range TL to TH
MC~~.MC~A~.MC~BOO TA 0 to 70 °c
MC~50C. MC~A50C. MC~B50C -40 to +85

Storage Temperature Range Tstq - 55 to + 150 °c

THERMAL CHARACTERISTICS

Characteristic Symbol Value Unit

Thermal Resistance
Plastic

9JA
120

°C/W
Ceramic 60
Cerdip 65

POWER CONSIDERATIONS

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however. it is ad
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated vOltages to this high
impedance circuit. Reliability of operation is
enhanced if unused inputs are tied to an ap
propriate logic voltage level (e.g .• either VSS
or VCC).

The average chip-junction temperature, Tj, in °c can be obtained from:
Tj=TA+(PDeOjA) (1)

Where:

TA. Ambient Temperature, °c
OjA. Package Thermal Resistance, junction-to-Ambient, °C/W

PD- PINT+ PPORT
PINT-ICC x Vec, Watts - Chip Internal Power
PPORT. Port Power Dissipation, Watts - User Determined

For most applications PPORT.cC 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 PD and Tj (if PPORT is neglected) is:
PD=K+(Tj+273°C) (2)

Solving equations 1 and 2 for K gives:

K=PDe(TA+273°C)+OjAePD2 (3)
Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring PD (at equilibrium)

for a known TA- Using this value of K the values of PD 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=O. TA=TL to TH unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit

Input High Voltage VIH VSS+2.0 - VCC V
1---

VILInput Low Voltage VSS-0.3 - VSS+0.8 V

Input Leakage Current R/W. CSO, CS1. C-s2. Enable
lin - 1.0 2.5 p.A

. (Vin = 0 to 5.25 V) RS, Rx D. Rx C. CTS, DCD

Three-State (Off State) Input Current DO-D7
ITSI 2.0 10 p.A

(Vin = 0.4 to 2.4 V)
-

Output High Voltage Do-D7

(I Load = - 205 p.A, Enable Pulse Width < 25 p.s) VOH VSS+2.4 - - V
(I Load = - 100 p.A. Enable Pulse Width < 25 p.s) Tx Data, ATS VSS+2.4 - -

Output Low Voltage (I Load = 1.6 mAo Enable Pulse Width < 25 p.s) VOL - - VSS+O.4 V

Output Leakage Current (Off State) (VOH = 2.4 V) iRQ ILOH - 1.0 10 p.A

Internal Power Dissipation (Measured at TA = TLl PINT - 300 525 mW

Internal Input Capacitance
(Vin=O, TA=25°C. f=1.0MHz) DO-D7 Cin - 10 12.5 pF

E. Tx CLK, Rx CLK, A/W. AS. Rx Data, CSO. CS1. CS2, CiS, DCD - 7.0 7.5

Output Capacitance ATS, Tx Data
Cout

- - 10
pF

(Vin=O. TA=25°C.f=1.0MHz) iAn - - 5.0

._--® MOTOROLA Semiconductor Products Inc.
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SERIAL DATA TIMING CHARACTERISTICS

Characteristic Symbol
MC6850 MC68A60 MC68860

Unit
Min Max Min Max Min Max

Data Clock Pulse Width, Low + 16, + 64 Modes
PWCL

600 - 450 - 280 -
(See Figure 1) + 1 Mode 900 650 500

ns- . - -
Data Clock Pulse Width, High + 16, +64 Modes

PWCH
600 - 450 - 280 -

(See Figure 2) + 1 Mode 900 650 500
ns- - -

Data Clock Frequency + 16, + 64 Modes
fC

- 0.8 - 1.0 - 1.5 MHz
+ 1 Mode - 500 - 750 - HXX> kHz

Data Clock-to-Data Delay for Transmitter (See Figure 3) tTDD - 600 - 540 - 460 ns

Receive Data Setup Time (See Figure 4) + 1 Mode tRDS 250 - 100 - 30 - ns

Receive Data Hold Time (See Figure 5)
-

+ 1 Mode tRDH 250 - 100 - 30 - ns

Interrupt Flequest Release Time (See Figure 6) tlR - 1.2 - 0.9 - 0.7 p's

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 smalied t r, tf - 1.0 - 0.5 - 0.25 p's

FIGURE 1 - CLOCK PULSE WIDTH, LOW-STATE FIGURE 2 - CLOCK PULSE WIDTH, HIGH-STATE

_pwCL-
Tx Clk It- -'

Tx Clk \ ~V
or / ~or Rx Clk

Rx Clk f---PWCH-

FIGURE 3 - TRANSMIT DATA OUTPUT DELAY
FIGURE 4 - RECEIVE DATA SETUP TIME

(+ 1 Mode)

AXD.t~Tx Clk

tTDf FtADS
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 I-

- -tRTS

X--
RTS

Rx Data

'II tlR !-
IRQ

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

. n .
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BUS TIMING CHARACTERISTICS (See Notes 1 and 2 and Figure 7)

Ident.
Characteristic Symbol

MC6850 MC68A50 MC68B50
Unit

Number Min Max Min Max Min Max

1 Cycle Time tCYC 1.0 10 0.67 10 0.5 10 ILs
2 Pulse Width, E Low PWEL 430 9500 280 9500 210 9500 ns

3 Pulse Width, E High PWEH 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 50- 20 50- 20 50- ns
21 Write Data Hold Time tDHW 10 - 10 - 10 - ns
30 Output Data Delay Time tDDR - 290 - 180 - 150 ns
31 Input Data Setup Time tDSW 165 - 80 - 60 - ns

-The data bus output buffers are no longer sourcing or sinking current by tDHRmax (High Impedancel.

FIGURE 7 - BUS TIMING CHARACTERISTICS

1. Voltage levels shown are VL~O.4 V, VH~2.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.

~---'301----~

MPU Read Data Non-Muxed

MPU Write Data Non-Muxed

14-----·-----------CD-·------------------~
....-----(2)1--------;-.1 .Jc-------------------s..

E

Write Data ---";"-"'!IIl..
Muxed [)-------------------------oQ----(1

.....--...------...-..:11""

Read Data
Non-Muxed __-+_~

R/W, Address

(Non-Muxedl ---+-~L...lL..&-L...L.~L...l.....-----'-_I..RF----H-----------------_+_H~...~

FIGURE 8 - BUS TIMING TEST LOADS
Load A

100-07, RTS, Tx Data)
5.0 V

MM06150
or EqUiv.

MM07000
or Equiv.

Load B
IIRQ Only)

~
5'OV

3 kO

Test Point .

I !OOpF

C = 130 pF for 0007 R = 11.7 kn for 00-07

c 30 pF for R TS ancl Tx Data ., 24 kn for RTS and Tx Data----® MOTOROLA Semiconductor Products Inc.
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FIGURE 9 - EXPANDED BLOCK DIAGRAM

6 Transmit Data

24 Clear-to-Send

Transmit
Data

Register

DO 22
Status

D1 21 Register

D220 7 Interrupt Request

D319 Data
Bus 23 Data Carrier Detect

D418 Buffers

D517

5 Request-to-Send
D616

D715 Control
Register

Enable 14 -------,

Read/Write 13

Chip Select 0 8

ChipSelect110

Chip Select 2 9
Regis,telr Select 11

Transmit Clock 4 -----'-----------------i~

Vcc=Pin 12
Vss=Pin1

Receive
Data

Register

Receive
Shift

Register
2 Receive Data

Receivle 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 am 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 TRO and RTS outputs are held at level 1. On all
other mastl~r resets, the RTS output can be programmed
high or low with the IRO output held high. Control bits CR5
and CR6 should also be programmed to define the state of
RTS whenetver 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

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 setfor 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 typ.ical 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 ttansmitted 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

L. ® MOTOROLA Semiconductor Products Inc.
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double bufferingLThe 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 been 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 (00-07) - The bidirectional data
lines (00-07) 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
q,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

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 (CSa, CS1, CS2) - These three high
impedance TTL-compatible input lines are used to address
the ACIA. The ACIA is selected when csa and CS 1 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
IRQ status bit, when high, indicates the meoutput 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 (TORE) 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 CR5 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 (RORF) status bit is
high, an Overrun has occurred, or Data Carrier Detect (OCO)
has gone high. An interrupt resulting from the RORF status
bit can be cleared by reading data or resetting the ACIA. In
terrupts caused by Overrun or loss of 15C5 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.

'---------® MOTOROLA Semiconductor Products Inc.
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SERIAL INiPUT/OUTPUT LINES
Receive Data (Ax 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 sl3rial 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 ojf 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 CR5 and CR6. When CR6= 0 or both
CR5 and CR6= 1, the RTS output is low (the active statel.
This output can also be used for Data Terminal Ready (OTRl.

Data Canier 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 Dalta 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 whlsn 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 (TOR)

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. If
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 (ADR) 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 ACtA REGISTER CONTENTS

Buffer Address

Data RS. R/W RS. R/W RS. RlW RS. 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 O· Data Bit 0 Counter Divide Receive Data Register

Select 1 (CRO) Full JRDRF)

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)

4 Data Bit 4 Data Bit 4 Word Select 3 Framing Error

(CR4) (F E)

5 Data Bit 5 Data Bit 5 Transmit Control 1 Receiver Overrun

(CR5) (OVRN)

6 Data Bit 6 Data Bit 6 Transmit Control 2 Parity Error (PE)

(CR6)

7 Data Bit 7··· Data Bit 7·· Receive I nterr upt I nterrupt Request

Enable (CR7) (iR'Q)

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

••• Data bit is "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 thatare selected when RS and R/W are low. This
register controls the function of the receiver, transmitter, in
terrupt enables, and the Request-to-Send peri
pheral/modem control output.

Counter Divide Select Bits (CRO and CR1) - The Counter
Divide Select Sits (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:

CRl 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

0 0 0 7 Bits + Even Parity +. 2 Stop Bits
0 0 1 7 Bits + Odd Parity + 2 Stop Bits
0 1 0 7 Bits + Even Parity + 1 Stop Bit
0 1 1 7 Bits + Odd Parity + 1 Stop Bit
1 0 0 8 Bits + 2 Stop Bits
1 0 1 8 Bits + 1 Stop Bit
1 1 0 8 Bits + Even parity + 1 Stop Bit
1 1 1 8 Bits + Odd Parity + 1 Stop Bit

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

Transmitter Control Bits (CR6 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 CR6 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 level on the

Transmit Data Output. Transmitting Inter-
rupt Disabled.

Receive Interrupt Enable Bit (CR7) - The following inter
rupts will 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 (OCD)
signal line.

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 RlW"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 Receive 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 als,o causes RDRF to indicate empty.

Transmit Data Register Empty (TORE), 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 (OCO), Bit 2 - The Data Carrier
Detect bit will be high when the [5'cr5 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 Receive Interrupt Enable is set. It remains high
after the L>CD input is returned low 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 DCl5 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), Bit 6 - 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 midpointof 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

'---® MOTOROLA Semiconductor Products Inc.
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been read. The RDRF bit remains set until the Overrun is
reset. CharacJer 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 ReBet.

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
defineo 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 IRQ bit indicates the
state of the i'R"Q output. Any interrupt condition with its ap
plicable enable will be indicated in this status bit. Anytime
the IRQ output is low the IRQ 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

CASE 709-02
(PLASTIC)

CASE 623-03
(CERDIP) 0, "· ...1

o 12 _ t
~f[L-

Il
-II E:::3. . . '--ill\.

-IHI- --!G f--- ~ - -Jl---, K! J~\--
F 0 \SEAlING -II---M

PLANE

NOTES:
1. POSITIONAL TOLERANCE OF LEADS (D).

SHALL BE WITHIN 0.25 mm (0.010) AT
MAXIMUM MATERIAL CONDITION, IN
RELATION TO SEATING PLANE AND
EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEl.

3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

I-F 1.02 1.52 0.040 0.060

MILLIMETERS INCHES
I-D"-,I""M-I---"'M,-,,,IN~M~A~X,--+-_~M..I....N _MA!-
I-A 31.37 32.13 1.235 1.265
~ B 13.72 14.22 0.540 0.560
I- C 3.94 5.08 0.155 0.200
~D 0.36 0.56 0.014 0.022

NOTES:
1. DIM "l" TO CENTER OF

LEADS WHEN FORMED
PARALLEl.

2. LEADS WITHIN 0.13 mm
(0.005) RADIUS OF TRUE
POSITION AT SEATING
PLANE AT MAXIMUM
MATERIAL CONDITION.
(WHEN FORMED PARALLEL)

MILLIMETERS INCHES
DIM MIN MAX MIN MAX

~c.:~~ 32.77 1.230 1.290

~~12.70 15.49 0.500 0.610
C 4.06 5.59 0.160 0.220
D 0.41 0.51 0.016 !I.020
F 1.27 1.52 0.050 0.060
G 2.54 BSC . 0.100 BSC
J 0.20 0.30 0.008 I 0.012
K 2.29 4.06 0.090 I 0.160
l 15.24 BSC 0.6008SC
M 0° 15° 00 I 150
N 0.51 1.27 0.020 I 0.050

[OJ]
1-- A --1
_ F i-L-i

Jfo· .:...~2~=ijrJ~
NOTE:

1. LEADS TRUE POSITIONED WITHIN
0.25mm (0.010) DIA (AT SEATING
PLANE) AT MAXIMUM MATERIAL
CONDITION.

2. DIM "L" TO CENTER OF LEADS
WHEN FORMED PARALLEl.

CASE 716-06
(CERAMIC)

MILLIMETERS INCHES
DIM MIN MAX MIN MAX
A 27.64 30.99 1.088 1.220
B 14.73 15.34 0.580 0.604
C 2.67 4.32 0.105 0.170
D 0.38 0.53 0.015 0.021
F 0.76 1.40 0.030 0.055
G 2.54 BSC 0100 B!;C
H 0.76 1.78 0.030 0.070
J 0.20 0.30 0.008 0.012
K 2.54 4.57 0.100 0.180
l 14.99 15.49 0.590 0.610
M - 10° - 10°
N 1.02 1.52 0.040 0.060

L..---__@ MOTOROLA Semiconductor Products Inc.
9



MC6850-MC68A50-MC68B50 ,. '

ORDERING INFORMATION

MC68A50CP_ _ TJJo-Motorola Integrated Circuit ....
M6800 Family
Blanks= 1.0 'MHz _

A=1,5MHz
B=2.0 MHz
Device Oesignation ....

In M6800 Family
Temperature Range ---J

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 "0" Level 3 add "OS"

Level 1 "s" = 10 Temp Cycles - (- 25 to 150°C);
Hi Temp testing at TA max,

Level 2 "0" = 168 Hour Burn-in at 125°C
Level 3 "OS" = Combination of Level 1 and 2.

Speed Device Temperature Range

1.0 MHz
MC6850P,L,S oto 70°C

MC6850CP,CL,CS -40 to +85°C

1.5 MHz
MC68A50P,L,S oto + 70°C

MC68A50CP,CL,CS -40 to +85°C

2.0 MHz MC68B50P,L,S oto + 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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FLOPPY DISK
FORMATTER/
CONTROLLER

MB 8876A
MB 8877A

March 1982
Edition 1.0

FLOPPY DISK FORMATTER/CONTfitOLLER

PIN ASSIGNMENT

PLASTIC PACKAGE
DIP-40P-M01

NC*IRO

ORO

DDEN
WPRT
fP
TROO

WFIVFOE
READY

WD

WG

TG43
HLD

RAWREAD

RCLK

RG
CLK
HLT
nsf
vee

CERAMIC PACKAGE
DIP-40C-A01

* NC: Non Connect,on

* * {MB 8876A· NegatIve LogIc
MB 8877A. PosItIve LogIc

*NCWE
eli
RE
A"

**lm~i~lDAL5/DAL5

DAL6/DAL6
DAL7/DAL7

STEP
DIRC

EARLY

LATE

MR

Vss '------'

ABSOLUTE MAXIMUM RATINGS

• One-Chip Floppy Fisk Formatter/Controller.

• Applicable to Single Density Floppy Disk, Double Density Floppy Disk and
Mini Floppy Disk.

• Interfaceable to 8-bit Microprocessor.
MEl 8876A: Negative-logic 8-bit Data Bus.
MEl 8877A: Positive-logic 8-bit Data Bus.

• IBM Compatible Sector Format.

• Automatic: Track Seeking and Verification.

• Both Single and Double Density Formats.
a) Single Density in IBM 3740 Format and FM Recording.

b) Double Density in IBM System-34 Format and MFM Recording.

• Programm,able Single Sector/Multiple Sectors/Entire Track Read Operation.

• Programm,able 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 I/O.

• DMA Data Transfer Capabil ity.

• Write Precompensation Capability.

• All TTL Compatible I/O.

• Single +5V Power Supply.

• N-Channel E/D MOS Technology.

• Standard 40-pin Dual-In Line Package.

• MB 8876A.: Upward Compatible with Western Digital FD1791-02.
MB 8877 A.: Upward Compatible with Western Digital FD1793-02.

Rating Symbol Value Unit

Voltage on any pin to V55 Vee, VI, V o -0.3 to +7.0 V

Operating Temperature Top oto 70 DC

Storage Terrlperature Tstg -55 to +150 DC

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted to
the conditions as detailed in the operational sections of this data
sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static volt
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi
mum rated voltages to :this high impedance
circuit.



'111111111111111111111111111111111111111111111111111I

FUJITSU MB 8876A
11111111111111111111111111111111111111111111111111111 MB 8877A

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

I I i

DDEN I • • •CLK Vee STEP

CS MB 8876A DIRC

RE MB 8877A
HLD(FDC)

WE

~Ao,A, SHOT
INTERNAL

./ REGISTER HLT

k2
DALo ~ DAL7 " COMMAND REG. TROO

) ---STATUS REG. READY

DALo ~ DAL7 ** TRACK REG. -
IP

SECTOR REG. RG
MPU +5V DATA REG.

FLOPPY DISK
RAWREAD VFO READ

DRIVE
CIRCUIT (FDD)

RCLK DATA

DRQ
10K

VFOErOK
WD

WRITE
IRQ EARLY PRECOM- WRITE

LATE PENSATION DATACIRCUgJ
+5V

lOKi 1*** rl
WF/VFOE ~ WF

WG
TG43

Vss WPRT

_t -.L

2MHz or
MR 1MHz +5V

TESl -

* MB 8876A: Negative Logic
** MB 8877A: Positive Logic

* * * Open Coli ector Output

GUARANTEED OPERATING CONDITIONS
(Referenced to Vss)

Value OperatingParameter Symbol Unit
Min. Typ. Max. Temperature

Vee 4.75 5.00 5.25
Supply Voltage V

Vss 0
O°C to +70°C

Input High Voltage V 1H 2.0 Vee V

Input Low Voltage V 1L -0.3 0.8 V

2



PIN DESCRIPTIONS

MB 8876A
MB 8877A
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Pin No. Symbol Pin Name I/O Description

20 Vss Ground (GND)
Power Supply I

21 Vee +5V DC supply

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

19 MR Master Reset I Signal for resetting the FDC

22 TEST Test I 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 I 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 CS Chip Select I 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 are in high impedance state
,and data transfer is inhibited. (i.e., RE and WE are ignored.)

4 RE Read Enable I 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 I Strobe signal provided when data is written into internal registers:

When CS =WE = 0, data can be written into internal registers.

5,6 A o, A 1 Register Select I Signal for addressing an internal register among Command Register
Line (CRL Status Register (STR), Track Register (TR), Sector Register

(SCR) and Data Register (DR): Refer to table of REGISTER
SELECTION (p.6)

7""' 14 i)ALo""'DAL7 Data Access I/O 8-bit bidirectional bus for transferring 8-bit data between the FDC
DALo""'DAL7 Line and the MPU. MB 8876A: negative logic / MB 8877A: positive logic

38 DRO Data Request 0 Signal for informing the MPU of a DR status: Read operation:
DRO = 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:
DRO = 1 shows the DR is empty, and the F DC is requesting for the

MPU to write the next data into the DR.

39 IRO Interrupt 0 Interrupt signal to the MPU: IRO is set when a Command is
Request completed or the TYPE IV Command is executed. IRO 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:
DI RC = 0 shows the head moves toward outside. DI RC = 1 shows
the head moves toward inside.

28 HLD Head Load 0 Signal for loadi"t,g a disk head: When H LD = 1, the head is engaged
on the disk. When H LD = 0, the head is released from the disk.

3
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Disk Head Control Signal (cont'd)

Pin No. Symbol Pin Name I/O Description_.
23 HLT Head Load I 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 HL0 = 1.

34 TROD Track 00 I Signal for informing whether a disk head is positioned on Track
No. 00 or not: TROD =0 shows Track No. 00 is detected during
track seaking operation.

r-'
32 READY Ready I Signal for informing the F DC 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 fP Index Pulse I 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 I A data window signal which is generated in an external VFO circuit
out of Read Data.

27 RAWREAD Raw Read I A raw read data signal transferred from the F DO.
'-----

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
a disk: EAR LY = 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
a disk: 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 F DD.

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. 0 thru 43.
1--

33 WF/VFOE Write Fault/ I/O 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 I Signal for inhibiting write operation for disk.

4
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REGISTER SELECTION

Chip
Address Selected Register Data Access Line Status

Select
-----

CS A 1 A o Read Mode (RE = 0) Write Mode (WE = 0) DAL 7 """ DAL o

-----
DAL 7 ,...., DAL.o

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__- --

0 1 0 Sector Register (SCR) Sector Register (SCR) Enabled

0 1 1 Data Register (D R) Data Register (DR) Enabled

*: Don't care

Fig. 2 - MB 8876A/MB 8877A BLOCK DIAGRAM

.~----+___4I~----__<RAWR EAD

OUTPUT
--..------------~-------...--------...BUS LINE

WD

INPUT
BUS LINE

~------------------<RClK

TEST--

MR --

ClK 

Vee --
Vss -
(GND)

DDEN

CS

RE

WE

Ao

Al

DRQ

IRQ

MPU --INTERFACE

COMMAND

PlA

(232x19)

DISK

INTERFACE

--- STEP
------- DIRC

---- HlD
-HlT
-TROO
- READY
-iP
---RG
-WG

-----EARLY
---lATE
---TG43

~-WPRT

-- WFNFOE

* MB 8876A: 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 = O.
(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 IRD output high (I RD =
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 IRD output is usually reset to low (I RD = 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 cfield.

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
[)SR 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
(Le. TYPE I 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 a-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 10 field
is transferred to the SC R.

6

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 (±O).
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),
10 Address Mark (or Address Mark: lOAM) and Data
Address Mark (Data AM).

Data Modu lator
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.



DC CHARACTERISTICS
(Full Guaranteed Operating Conditions unless otherwise noted.)
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Value

Parameter Symbol Unit
Min. Typ. Max.

Output Hi,gh Voltage
VOH 2.4 V

(I0H = -200J.lA)
1--- -"-

Output low Voltage
VOL 0.4 V

(I0L = 1.8 mA)
1---

Three-State (Off-State)
ITS1 10 J.lA

Input Current (V 1N =O.4V to 2.4V)
1--.

Input leakage Current
II N1 2.5 J.lA

See Note 1)_.
Input leakage Current

IIN2 100 J.1.A
See Note 2)

Output leakage Current for Off-State
ILOH 10 J.lA(VOH = 2.4V)

--
Power Consumption Pc 350 mW

Note 1) : Except for HlT, TEST, WF, WPRT, and DDEN. (V 1N = OV to 5.25V)
2) : For HlT, TEST, WF, WPRT, and DDEN. (V 1N = OV to 5.25V)

AC CHARACTERISTICS
(Full Guaranteed Operating Conditions unless otherwise noted.)
MPU Read Timing (From FOC)

Value
Parameter Symbol Unit

Min. Typ. Max.
--

Address SEltup Time tSET 50 ns
--

Address Hold Time t HLO 10 ns

RE Pulse Width t RE 280 ns
-- --

ORO Reset Time tORR 250 ns

IRO Reset Time t lRR 500 ns
~.

Data Dela" Time (C L = 25pF) toAcc 250 ns
~.

Data Hold Time (CL = 25pF) tooH 50 150 ns

ORO Service Time (RClK cycle = 2J.1.s) tSEVR 13.5* J.lS

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

7
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MPU Write Timing (To FOe)
- -,_.- --

Value
Parameter Symbol Unit

Min. Typ. Max._.
Address Setup Time tSET 50 ns

1--. -
Address Hold Time t HLO 10 ns

1--. --
WE Pulse Width t WE 200 ns-_.. --
ORO Reset Time tORR 250 ns

--
IR0 Reset Time t lRR 500 ns

--
Data Setup Time t os 250 ns

- - --
Data Hold Time tOH 0 ns

1--. --------1---.

ORO Service Time (DDEN = "l") t SEVW 11.5* f..Ls
1-. _.- __c-. -------

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

READ TIMING

DRQ

IRQ

RE

DALIDAL

- 1.6p.s* (MFM) or ~ 32p.s* (FM)

O.4V / ~O.4V Y
-tORR

tSEVR

/ ",,"-O.4V

't'RR I

)< _5'2~ 2.0V KO.8V

tSET ~tRE~f---- tHLOI
2.0~:\ 1!'2.0V

O.8V O.8V

tOACC ~ f-----too H
I

HIGH-Z 2.4VL 2.4V HIGH-Z

O.4V~ 1l0.4V

WRITE TIMING

16p.s* (MFM) or 32p.s* (FM)-~

O.4V V O.4V O.4V

f---tORR
tSEVW

r O.4V

tlRR I
I

) 2.0V 2.0V KO.8V O.8V,

tSET tWE--- f----- tHLOI
2.0V2~ 1I1C2.0V

O.8V k O.8V
WE

IRQ

(

_.. -tos • I I. -jtOH

DALIDAL H_I_G_H-_Z__ 2.0Y 2.0V .~_.....;.H~IG;;.H;.;.-,;;,Z _
'--_O.....8..;.V ...O....8;",;"V

DRQ

*: These values are doubled when CLK=)MHz.
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FDe Read Data Timing (From Disk)

Value
Parameter Symbol Unit

Min. Typ. Max.

RAWR EAD Pulse Width tpw 100* 250* ns

Clock Setup Time to 40 ns
-

Clock Hold Tiime for MFM teo 40 ns
-

Clock Hold Time for FM tes 40 ns

MFM 2*,3*or4* J.1s
RAWREAD Cycle Time tse

FM 2* or 4* J.1s

MFM 0.8 1* 20 J.1S
RClK High Pulse Width tA

0.8 2*FM 20 J.1S

MFM 0.8 1* 20 J.1S
RClK low Pulse Width ts

FM 0.8 2* 20 J.1S

MFM 2* J.1S
RClK Cycle Time te

4*FM J.1S

* These values are doubled when ClK = 1MHz.

READ DATA TIMING

RAW READ

RCLK O.8V

~--------tBe--------t-f

O.8V

1-------tA-----__-t !-'1fr------tB----.....-l

t----------------te-------------I-l

9



1111111111111111111111111111111111111111111111111111

FUJITSU MB 8876A
1111111111111111111111111111111111111111111111111111 MB 8877A

FDe Wrrite Data Timing (To Disk)

-
Value

Parameter Symbol Conditions Unit
Min. Typ. Max._. --

** FM 450 500 550
Write Date: Pulse Width two ClK =2MHz ns

MFM 150 200 250
---_. --

** FM - 2 -
Write Gate to Write Data t WG CL.K = 2 MHz ps

MFM - 1 -
--r----------

** FM - 2 -

Write Gate off from WD t WF ClK = 2 MHz ps
MFM 1 - 2._--_.

Early (late) to Write Data ts ClK = 2 MHz MFM 125 - - ns
- .-

Early (late) from Write Data t H ClK = 2 MHz MFM -50* - - ns

ClK = 1 MHz MFM 200 - -

JWD Valid after ClK t 01 ns
ClK = 2 MHz MFM 30 - -

-------1---

ClK = 1 MHz MFM 50 - -

IWD Valid to ClK t 02 ns
ClK = 2 MHz MFM 50 - - __~____.J--._._ .. _-

*: 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.

WRITE DATA TIMING

WG

WD

l
I

I

!
i

\----

10

WD

EARLY
(LATE)

eLK

WD

\ 2AVt"---p-tD1=::'1._tD2=1
2.4V \2.4V

------_---1 ~ _
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OTHER TIMINGS
-

Value
Parameter Symbol _. Unit

Min. Typ. Max.

ClK low Pulse Width t CD1 230 20000 ns

ClK High Pulse Width t CD2 200 20000 ns

MFM 2* JlS
STEP Pulse Width tSTP

FM 4* Jls

01 RC Setup Time t D1R 12* JlS

MR Pulse Width ** t MR 50* JlS

TP Pulse Width tiP 10* Jls
-

10*WF Pulse Width tWF JlS

ClK Cycle Time t CYC 0.5* JlS

*: These valUE~s are doubled when ClK = 1 MHz.
**: During Master Reset, ClK of more than 10 cycles are required.

OTHER TIMINGS

WF

O.8~_- t_'P======J{.8V
\ r-----twF----i J

O.8v\k ·yO~8V

O.8)J<,-· tM_.R~~_-_-~--...Jk.8V

fE tCYC ~tCD1~tCD2
elK /---....2.....0-V iOV 2.0V /

----/ O.8V _ _ O.8V '-. -'.

2.4V

tDIR

STEP-IN

(

DIRe

STEP --------'1
~

STEP-OUT

O.4V-------tD1R4.__-,.
,--_~~ --¥a.4V \.

11
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PACKAGE DIMENSIONS
,....------------~-------------------------....,

4O-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-40C-A01) 0"_9°

R.050(1.27)
REF

INDEX
AREA...... c:=::::=:===::::[ I

1.980(50.29)
2.020(51-:-31T-

Circuit diagrams utilizing
Fujitsu products are includ
ed as a means of illustrating
typical semiconductor appli
cations; consequentl y, com
plete information sufficient
for construction purposes is
not necessarily given. The
information has been care·
fully checked and is be
lieved to be entirely reliable.
However, no responsibility
is assumed for inaccuracies.
Furthermore, such informa
tion does not convey to the
purchaser of the semicon
ductor devices described
herein any license under the
patent rights of Fujitsu
Limited or others. Fujitsu
Limited reserves the right to
change device specifications.

.53J13.54) 'j.----..--

.553(14.05)

I
.590(14.99)

_ ..610tr)

4O-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No. : DIP-40P-M01)

~=l~.±:f""'·50IMA<
~~

.120(3.05)

.150(3.81)

0.90(2.29) ... . .036.(.0.91.) --II .01.5(0...38). ... .. J~0(1.02).110(2.79) .044(1.12) .023(0.58) .060tl.52)

,--- --1":900(48.26)REF-~- --- ------

Dimensions in
inches (millimeters)

~
-- ..

___J. .197(5.00)MAX

::J~J~~::"OOIM"
.070(1.78) .023(0.58)

Dimensions in
inches (millimeters)

o 0 0 0 0 0 0 D.I:J..

INDEX I~~============~===r=:~~
0000000 0-

2.045(51.94)
2.071 (52.60)

FUJITSU LIMITED
COfIl.I7UUJicaJi.onJ and 6tectronicJ

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

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.lA
Lyoner StraBe.44-48 0-6000 Frankfurt 71, F.R. Germany
Phone: 0611/6663056 Telex: 0411 963

Printed in Japan OV2067-823C
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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 lbs.)

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-Ioop

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
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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 Ml cycle - 188 nsec
Subsequent consecutive Ml cycles - 0 nsec
Non-Ml 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
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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 3.5f <:/5511= 59:92 Page 1
SINGLE Density Monitor for Model 1 system. C:SDROMA .ASM

This rom has been modified to accept single or dOUble density.
;changed. New valriables have been added which are:

SAVTYP:
BIT a
BIT 1
BIT 2-3

;Added Dec. 21.81 by DEB.

All the disk driver have been

(0.1)Oouble density or single density l=single. O=double.
(O.USIDE SELECT
(0-3)The sector lenth 0=128. 1=256. 2=512. 3=1024.

REV A.O
REV 1.3
29

SINGLE Density Monitor

+-------------------------------+

+-------------------------------+

EFFO
0000
0000

;VER
aABLE
;OATE

0000
EFFO
EFFO

*ABS
*CODE
*DATA

oo
-0
o
~
0-
::J

o
o
"0
~
cO
;?;
@....

CD
CD
I\)

o
CD
C"

Q
::J
(J)

o
o
3
"0
l:

~

Density select(SELDE~) has been added to the disk drivers. This proc senses the density of the
;disk and reports it by setting SAVTYP with density and sector size. It also reports the number of
;sectors on one track in regester B.
;Added Jan. 5.82 by DEB.

There seems to be a problem in the timing of the RSEC AND WSEC routines. The problem shows up
;when CPIM reads the disk one sector after another. The fix is to use RADR only when the drive is
;slected and not before every read or write.
;Added Jan. 6.82 by DEB.

0000 cep 0
0000 0000 ORG a ;FWA of memory

ALPUSH: MACRO
PUSH AF
PUSH BC
PUSH DE
PUSH HL
PUSH IX
PUSH IY
END~

UlPOP: MACRO
~ POP IY

POP IX
POP Hl
POP DE
POP BC
PCP AF
ENDM



SGRCIM BOBx Assembler ver 3.5E <:/55/7= 59:92 Page 2
SINGLE Density Monitor for ~odel 1 system. C:SDROMA .ASM(')

o
"'0
~
to"
~
@
.....
<0
CD
I\)

o
(/)

cr
Q
:::3
CD
(')
o
3
"'0
C

~

;RO~ SECTIONS ARE:

'Hll
*[2]
*[3]

*[4]
*[5]

*[6]
*[7]
*[R]

ROM STANDARDS
CP~ BOOT
CONSCL ROUTINES
PIA ROUTINES
SIA ROUTINES
DISK ROUTINES
FORfIlAT ROUTI NE
RAM LOCATIONS



USER:
:exit to user program from 'G' command

EI
RET :Exit from G command

EXITI:
:Exit interrupt code via exiting to RAM and

then enable or disable ROM code depending on
the value contained in ROMRAM celt.
LO A,H.VIO :clear interrupt
LD A,ROMRAM
OR A
JNZ ROHJPl :if return to RAM, CPM
ALlPOP
LO SP,IESTK ;get users stack back
EI
RET

SORCIM 808x Assembler ver 3.5E <:/5511= 59:92 Page 3
C:SOROMA .ASHMonitor Hain loop.

:set prompt to inter level

:save interrupted proc stack
:insure stack in RAM
:save all registers

:disable DIM
:reset/restart

DISOIH
JMP BMON

ILINT:
:Here on unknown interrupt

01
DISOIM
STO SP, I ESTK
lDK SP,ISTK
AlPUSH
lDK A,'I'
STO A,MPCHR

$

OOIE 3AOO2(
0021 3A08EF
0024 87
0025 C2DFOO
0028
0030 ED1B6FEF $

0034
0035 C9

0000
0002 (33600

0005

0005
0006 (9
0001

0001
0008
OOOA E0736FEF
OOOE 3199EF
0011
0019 3E49
0018 3206EF

ODIE

(")
o
1J
~<C.
~
@.....

<0
CXl

'"oen
C"
Q
::J
CI>
(")
o
3
1J
c:

!i
(")
o-c
Q
~
o'
::J

0036 BMON: OJ
0031 31CIEF lOl< SP,ROMSTK
003A AF XRA A
0038 3217EF STO A.SOISK :set disk to drive 0
003E 32EFEF STO A,VRTOFF ;OFFSET TO ZERO USED IN COUT
0041 3C INC A
0042 3200EF STO A,SAVTYP :SET SAVTYP TO SINGEL
0045 CD8000 CAll HINT :Initial ize hardware
0048 2100ED lDK HL,(high MRAH'*IOOh
0046 22EAEF STO Hl,SSAVE :Initialize User stack in ram
004E 210000 LOK Hl,O
0051 226DEF STO Hl.,LOSEL :clear select and last track
0054 118601 LOK DE. I MSG
0051 (09701 CAll OSTR :Output initial message
005A l80E A006AS JR SMONI ;continue
005C = 0066 ORG NMIA
0066 01
0061 C33600 JHP BHON :NMl



o
o

"0
~
cD
%
@...

<0
C»
I\)

o
(D

C1"
Q
::l
(I)

o
o
3

"0
c:

~

SORCIM 808x Assembler 'o'er 3.5E <:/55/7= 59:92 Page 4
Monitor Main loop. C:5DROMA .ASM

Main start up for Mon~tor.

Get 1st user response.

006A ColE03 8MONl: CAll CI ;Get next character
0060 FEOo CMP CR
006F llC1EF lK Hl.OSKSWP ;disk swap cel I
0012 OEOO LK C.O :boot from A:
0014 11 STO C. [hi] ;set to A=A. 8=8
0075 CA6802 JZ CBOOT :if cold boot
0018 34 INC [h I] ;swap drives: A=B. B=A
0019 FEll CMP tn'

007B (A6802 JZ CaOOT ; i f cold boot off of B
DOlE 18B6 A0036S JR BMON



SORCIM 808x Assembler ver 3.SE <:/5511= 59:92 Page 5
C:SDROHA .ASH

INT:
Initialize al I dependent hardware.
ENTRY
None.

Monitor Main loop.

0091 AF
0098 32FOEF
0098 326BEF
009E 325EEF
OOAI 3201EF
oOAt. 3260EF
00A1 ZlO4EF
OOAA 0606
OOAC : 1:
OOAC 77
OOAO 23
OOAf lOFC "OOACS

OOBO 2F
00B1 3263EF
0084 3259EF
0081 3E80
0089 326(EF ;set max 1 ine limit

;clear bell timer cell
;clear last key cell
;clear echo to list dev
;clear ESC hold flag

;disable DIM bit

;set date invalid for SETUP.COM
;indicate NOT locked

;set keyboard interrupt

;set interrupt page

A.IDAY
A. KEYlCK
A.VLL
A,LLIMIT

510 A, [Hll
INC Hl
DJNZ : I

CfIIA
S10
STO
lDK
510

Initialize keyboard
XRA A
STO A.OEFFOH
STO A.8ElCNT
STO A.lKEY
STO A.ECHOP
510 A,ESCH
lDK Hl.KEYlST
lOK B.Kl_lENoKlE_lEN

;EXIT
;AII hardware initial ized.
;Set flag indicating in ROM

PROC
ENARDI'!
OISOIM
lDK Hl.GKEY
STO Hl.INT8l+(4~2)

1M2
lDK A.high INTBl
MOV I.As

s

ZllF01
22F8EF
E05E
3EEF
ED41

0080
0080
0089
0088
008E
0091
0093
0095

0080

oo
"t:I
~
~

~
8
(I)
(J)
I\)

o
(D

C'
g
::::I
CD

o
o
3

"t:I
C

~
o
o-ao
~
0"
::::I

Now function PIA to set starting address
and continue to move display window over
the first display line.
Set cursor as 1-40 on 1st line.

Reset-Master clear the SIO (ACIA)

Intialize IEEE port

Idk c.l
call ie.co

Set beginning line to 0

;set for -10 char position AND DOUBLE DENSITY

;set line

;set up for output

;select 16x clock for 1200 baud

A
C.A
OPBD

SPAO
C,VFlO
DPAD

C.SI.SI6

XRA
MOV
CALL

CAll
LDK
CAll

lK

OOBC C04F09
OOBF aHA
00C1 (06409

00C4 AF
00C5 4F
00(6 C01109

00C9 OEOI
00C8 CD7E09

OOCE OE5S



(")
o
"'0
~
cO·
~
@

CO
CD
I\)

o
CJ)

t:r
o
3
CD

(")
o
3
"'0
c:

~

SORCIM 808x Assembler ver 3.5E <:/55/1= 59:92 Page b
Monitor Ma in Loop. C:SDROMA .ASM

0000 COFbOA CALL SIRST ; reset

Set default seek to as def i ned by systext

0003 3E02 lDK A.SEEKTM ;defined from systext
0005 3213EF STO A.SEKDEl ;set seek step rate

Set default prompt char

0008 3E3E loK A,PMCHR
DaDA 320bEF STO A.MPCHR ;set UP default
0000 EI
DaDE C9 R.ET



;form aOdress

;offset in bios jump table

;offset in bjos jump taple

7
.ASM

(:/5511= 59:92 Page
C:SDRQMA

3.5ESORCIM 808x Assembler veT
Monitor Main loop.

OOOF 113316 romjpl: Idk de.1633h
OOE2 1803 J'OOE1$ jr biojp
OOE4 113616 romjp2: tdk de.1636h
OOE1 2A02EF biojp: I d hl.ccpadr
OOEA 19 .add h I.de
OOEB E9 jmp £h I]



ver 3.5E <:/5517= 59:92 Page 8
C:SOROMA .ASH

Jmos used mainly by CBIOS
Jmps used mainly by SuperCalc

()
o
"C

~
cC·
~
@

~
I\)

o
lIJ
0'
o
3
(I)

()
o
3
"C
c::

~
()
o-a
o
~o·
::::l

Monitor Main Loop.

OOEC 0100

0100 C36802
0103 C3ABOl
0106 C37103
0109 C37E03
Oloe C31004
OlOF C3lC08
0112 C31C08
0115 (3030B

0118 C3400B
0118 C9
DUE C3750C
Olll C3700C
0124 C3ECOC
0117 C3580B
OllA C3600B
0120 C3130B
0130 C3800B
0133 C30FOO
0136 C3E400
0139 C33FOE

SORCIM 808x Assembler

ORG IOOh

ROM JUMP TABLE
CBIOS
SC

JMP CBOOT
JMP WBOOT
JMP SKEY
JMP CI
JMP COUT
JMP LIST
JMP LI ST
JMP READER

Disk 110

JMP RDRV
RET NOP! NOP
JMP READ
JMP WRITE
JMP RADR
JMP RSEC
JMP WSEC
JMP SLST
JMP SENDEN
JI'\P ROMJPl
JMP ROMJP2
JMP FORMAT

IEEE

;CBI05
;CBIOS
'CBIOS
;CBIOS
;eB 105
;CBIOS
;CBIOS
;CBIOS

;CBIoS
;C810S

;CBIOS
;CBIOS
;CBIOS
;CBIOS
;CBIOS
;CBIOS
; CB105

cold boot
warm boot
keyboard status
keyboard input
console output
list output
punch output
reader i npu t

HOME
SELECT DISK
READ SECTOR
WR ITE SECTOR
READ SECTOR ANY SECTOR HEADER
DISK SECTOR READ
DISK SECTOR WRITE
list device status
SENSE THE DENSITY OF DRIVE

FORMATING ROUTINE

OBC
013F
014l
0145
0148
014B
014E
0151
0154

C3F60A
C37E09
C3CI09
C3D409
C3E009
C3200A
C3430A
C3850A
C3EI0A

JMP
JMP
JMI'
Ji'iP
JMP
JMP
JMP
J"1P
JMP

SIRST
IE.CO
IE.SI
IE.GTS
IE.TC
IE.OIM
IE.ODM
IE.IOM
IE.P?

;C8IOS
;CBIOS
;CBIOS
;CBI0S
;C510S
;CBIOS
; CBlOS
;CBIOS
;C910S

SID reset
IEEE Control Out

Status In
Go To Standby
Take Control
Output Interface Message
Output Device Message
Input Device Message
Parallel Poll

SuperCalc

0157
OISA
015D

C}FI06
C30501
C3E906

JMP
JMP
JMP

DISK I/O

VlODR
VLDIR
STODI~

;SC
;SC
;SC

VIDEO BLOCK MOVE DEC
VIDEO BLOCK MOVE INC
STa reg a IN [HlJ

0160
0163
0166
016Q
016C
Ol6F
011l
0175
0178
0176

C3l00E
C30AOE
C3F10B
C3IAOC
C3390C
C3400C
C3610C
C36400
C3330D
C34900

JMP
JMP
J"'P
JMP
JMP
JP'lP
JMP
JMP
JMP
JMP

DMAWRT
OMARD
HOME
SEEK
STEP
STEPIN
STEPOUT
FORINT
READTRK
FMTTRK

D~A WRITE TO CONTROLER
DMA READ FROM CONTROLER
HOME DISK DRIVE
SEEK TO TRACK
STEP SAME DIRECTION
STEP IN
STEP OUT
FORCE INTERUPT
READ TRACK
Forreat one track



SORCIM S08x Assembler ver
o
o
"0
~
cO
~
@

CD
Q)
I\)

o
CoD
CY
Q
~
<D

oo
3
"0
c:

~
oo
-ao
~o
~

Monitor Main loop.

011E C3A40D
0181 C3280B
OlB4 C3FOO.8

JMP
JMP
JMP

SELDRV
ACISTAT

3.5E <:/55/7= 59:92 Page 9
C:SDROMA .ASH

SElECT DRIVE
CBIOS SERIAL PORT STATUS

SET TRACK REGEsTER IN CONTROlER CHIP WITH VALUE IN SAVTRK



Monjtor Main loop.

0194
0194 118701

SORCIM B08x Assembler ver 10
.ASM

:HERE ON BOOT ERROR
;FAll THROUGH TO CSTR

3.5E <:/55/7= 59:92 Page
C:SDROMA

CR,lF
'BOOT ERROR', ,

PROC
lOK DE,£MBOOT

EMBOOT: DB
DB
DC

EBOOT:
;800T ERROR MESSAGE ROUTINE
;ENTRY
;NONE

OOOA
424F4F5420
AO

0181
0189
0193

0194

()
o
-a
Q
ao·
::::I



FWA OF SOURCE

STRING TO CONSOLE
OSTR RECOGNIZES 7F AS AN ESCAPE SEQUENCE TO REPEAT CHAR N TIMES. FORMAT IS: 1F, REPEAT COUNT, CHAR

PROC
LD A,[DEl
OR A
PUSH AF
AND 07FH
CMP 07FH
MOV C.A
JRNZ :4 ;IF NOT REPEAT
INC DE
LO A.[DEl
DEC A
HOV B.A ;REPEAT COUNT
INC DE
LD A.[DEl ;GET REPEAT CHAR
MOV C,A
CALL COUT ;OUTPUT CHAR
DJNI :2 ;IF NOT DONE
CAll COUT ;OUTPUT IT
INC DE
POP AF
JP OSTR ; I F NOT DONE
RET

SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 11
C:SDROMA .ASM() Monitor Main Loop.0

"C

~ 0191 OSTR:Iii"
a: ;OUTPUT
@ ;NOTE:....

;ENTRY(0
CD
I\) ;OE
0
(j)

cr 0191Q
::l 0191 1A
(I)

0198 81()
0 0199 F5
3 019A E67F"C
c: O19C FE1F
~ 019E 4F
()
0 O19F 200t "DUOS
-ti DIAl 130a OiA2 lA
0" 0lA3 30
::l OU4 47

01A5 13
01A6 lA
OU7 4F
OlA8 CD1004 : 2:
OlAB 10FB "OlASS
OUO COlO04 :4:
OlBO 13
0181 Fl
0162 F29701
0165 C9



SORCIM 808x Assembler ver 3.5E <:/55/1= 59:92 Page 12
MONITOR ROM CONSTANTS. C:SDROMA .ASMg>

"~
cO·
~
@.....
co
CD
I\)

o
f/)

CT
Q
::l
CD
(')
o
3

"c
~

01B6
0186
0188
018E
01CO
OlCl
01C4
01C5

01C1
01C9
OlCC
0101
0103
0105
DIES
OlEA
DIED

01F2
01F4
01F1
01F9
OlFA
OlFO
01FE

020e
0202
0205
0201
0208
020A
0222
0224
0225

0221
0229
022C
022E
022F
0232
0233

0235
0239
023C
0251
0253
0251t
0256
0267

1AOAOAOAOA
7FOB20
1867
11
7F 1817
05
1841

ODOA
7F08l0
1B61011847
2020
186C
4F53424F52
1B60
202020
1B67041B41

ODOA
1F0820
1861
01
7F1820
04
1841

ODOA
1F0820
1861
01
1829
2052651620
1628
04
1841

OOOA
1FOB20
1861
1A
1F1818
03
lB41

OOOAOAOA
7F0420
1t96E1365"'2
lBbC
41
lBbO
20616E6420
AE

IMSG:
DB
DB
08
08
DB
DB
DB

06
DB
08
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
08
DB

06
DB
DB
DB
08
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB

03
DB
DB
08
DB
08
DB
DC

'Z'-40h,lf,lf.lf,lf
01Fh. 11, ' ,
ESC.VSGH
'Q'-40h
07Fh. 24, 'W'-40h
'E'-ItOh
ESC,VEGH

cr, I f
01Fh, 11. ' ,
ESC,VSGH,l, ESC.VEGH

ESC,' I'
'OSBORNE System One.'
ESe,'m'

cr,lf
01Fh, lit ' ,
ESC,VSGH
'A'-ItOh
01Fh, 21t.' ,
'O'-40h
ESC,VEGH

cr, If
01Fh, II, ' ,
ESC,VSGH
'A'-ItOh
ESC,')'
, Rev 1.3 c. 1982 DeC '
ES C, • ( •
'D'-40h
ESC,VEGH

Cf', If
01Fh, II. • ,
ESC,VSGH
'l'-40h
07Fh, 24. 'X'-40h
'C'-40h
ESC.VEGH

cr" If" If. , f
07Fh. 4, ' ,
'Insert disk in Drive'
ESC,'"
'A'
ESC,'m'
, and press RETURN'
,.'
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fro m dis k. C:SDROMA .ASH

~[2]

The CBOCT entry point gets control fro~ the cold start loader and is responsible for the basic
;system initialization. This includes outputting a sign-on message and initializing the following
:page zero locations:

0.1.2: Set to the warmstart jump vector.
3: Set to the initial 10BYTE value.
4: Default and logged on drive.

5.6.7: Set to a jump to BOOS.

The WBOOT entry point gets control when a warm start occurs. a AC from the console. a jump to
:BDOS (function 0). or a jump to location zero. The WaOOT routine reads the CCP and BOOS from the
:appropriate disk sectors.

WaCOT must also re-initialize locations 0.1.2 and 5.6.1. The WaOOT routines exits with the C
;register set to the appropriate drive selection value. The exit address is to the CCP routine.

Single Density Disk layout Definition:

Track 0---------------------
1 thru 8 CCP 2k
9 thru 10 BOOS

Track 1---------------------
1 thru 10 BOOS

Track 2---------------------
1 thru 2 BOOS 3.5k
3 thru 10 CBIOS 2k



02b8 19
0269 3217EF

026C coaOOB
026F 2805 ""OZ1bS

0211 C09401
OZ1~ 18Fb ""OZbCS

SORCIM 808x Assembler ver 3.SE (:/55/7= 59:92 Page 14
fro m dis k. C:SDROMA .ASH

;DETERHINE DENSITY
;I F GOOD

;PRINT ERROR

;SET DRIVE
AtC
A.SDISK

EBCDT
: 1

drive to boot from

DRIVE TO BOOT FROM

SENOEN
:2

~OV

STO

CALL
JR

CALL
JRZ

Proc

: 1:

~SET "SDISK" AND "SAVTYP"

;EXIT
;A

CBOOT:
;ENiRY
;C

C P 1 MBoo t

02b8

02b8

(')
o
"0
~
C
~
o

~
o
to
0o
3
CD
(')
o
3
"0
c:

~
(')
o-a
o
~o·
::l

*READ AND SET FBA OF CCP

0276
0279

210000 :2:
220FEF

LOK
STO

HL.OOOOOH
HL.OMAOR ;SET DMA

021C
0210
0280
0281
0284
0285
0288

AF : 3:
3215EF
3C
3214EF
47
CoSBOB
2805 .... 028FS

XRA
STO
INC
STO
MOV
CALL
JRZ

A
A.SAVTRK
A
AtSAVSEC
B.A
RSEC
:4

;set track

;set sector

;READ SECTOR ONE
;IF GOOD

028A C09401
0280 18ED .... 027CS

CALL
JR

E8COT
:3

;PRINT ERROR

02aF
0292
0294
0296

3A0200
0603
ZEOD
67

:4: LO
SUB
lOK
HOV

A.OD002H
3
L.O
H.A

;get cep address/lOOh + 3

*SET NUMBER OF 128 BYTE BLOCKS TO READ FOR BOOT

0291 063C LDK 8.60 ;CCP/BOOSICBIOS

*READ SYSTEM

0299
029C
0290
029E
02Al
02A2

3A l1EF
f5
E5
C08302
El
Fl

LO
PUSH
PUSH
CALL
POP
POP

A.SDISK
Af
Hl
BCPM
HL
AF

;DRIVE TO BOOT FROM

;SAVE FWA FOR "CCPADR"
;boot system

*JUMP SYSTEM

02A3
02A6
02A9
OZAA

2202EF
110016
19
E9

STO
LDK
ADO
JMP

HL.CCPADR
DE,lbOOh
HL,DE
[HLJ

offset for bios
address of bios in hI
enter cpm



alAB
02AB 062C
OlAO 3A0400
02BO 2AD2EF

SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 15
fro m dis k. C:SDROMA .ASM

WBOOT:
;·ENTRY
:NONE

::: A DRIVE TO BOOT FROM
::: B NUMBER OF 128 BYTE BLOCKS TO READ FOR BOOT
::: HL OMA ADOR FOR CCP

;CCP/BDOS and don't read CBIOS
;Current logged in drive

8,44
A,(DISK
HL,CCPADR

Proc
LDK
LD
lD

;EXIT
*NOTE*
:::; THIS ROUTINE DOES NOT EXIT. IT ONLY SETS PARAMITERS FOR BCPM:.

( PI"

OlAB

Boo to
o
'0

~
cD
~
@

......
co
CD
I\)

oen
0
o
:;
CD

o
o
3
'0
c:

~
o
o
-aoe
o'
~



OZB3 3211EF STO A.SOISK ;S et drive to boot from
0256 2l0FEF STn HL.OMADR ;SET DMA

0289 3EDl LDK A,1
OZ68 3214EF STO A,SAVSEC ;set sector
02BE 30 DEC A
OlBF 3200EF STO A.TEM ;MAKE TEM ZERO

lOOSET "SAVTYP" AND GET NU"1BER OF SECTORS PER TRACK

OlC2 C5 PUSH ae

OlC3 C0800B :RLOOP: CALL SENDEN DETERMINE DENS ITY

02C6 2805 "'OZCDS JRZ :GOOO ;If GOOD

02CB C09401 CAll fBOOT ;PRINT ERROR
OlCB 18F6 "'02e3$ JR :RLOO?

ozeo 01 : GOOD: POP DE ;O=NUM~ER OF 128 gYTE BlOCKS
OlCE C5 PUSH BC :SAVE NUIolBfR OF SECTORS IN ONE TRACK

*SET "SDISK", "OMAOR" ANJ "SAVSEC"
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PROC

DRIVE TO BOOT FROM
NUMBER OF 128 BYTE BLeCKS TO READ FOR 500T
DHA AOOR FOR CCP

from disk
BePM:
;Boot CPM
;ENTRY
;A

;B
;HL

;EXIT
.NONE
.LOOPS ON ERROR

C P / M8 0 0 t

02B3

02B3

oo
~
10'
~
@

co
(l)
N

oen
0-
Q
:::l
CD

oo
3
"0
c:
~
o
o-a
o
~
O·
:::l

OZCF
0202
OZ04
0206
OZ08
OZOA

3AOOEF
CB3F S
C63F S
E603
FEOD
2818 "'C2F4$

*SET NUM6ER. OF SECTORS TO REA.o

LO A,SAVTYP
SRL A
SRL A
ANI 0000 00116
CMP 0
JRZ :1

:A=NUMBER OF BYTES IN ONE SECTOR(O-3)

;IF 128 BYTES SECTORS

;GET NUMBER TO DEVIDE BY

OZOC 47 MOV B,A ;B=NUM8~R OF BYTES IN ONf SECTOR( 1-3)
0200 3'201 LDK A.1
020F CB27 $ :llODP: SLA A :T I MES TwO
OlE1 10FC "'02DFS DJNl :1LDOP

02E3 47 MOV a.A ;NUMBER. TO DIVIDE BY
02E4 1A 140V A,O ;A=r..U"'BER QF 128 BYTE 8LOCKS
02ES 1600 LDK D.O
02E1 90 :2LOCP: SUB B :SUBTRACK WITH DIVISJR.
02E8 08 S EX AF ; SAVE FL4GS
02E9 lit INC D ;COUNT
OZEA 08 $ EX AF ;R ESTORE FLAGS
02EB 2807 "'02F4$ JRl : 1 :IF RElUlT IS ZERO (NO PARTIAL SIOCTORS)
OlEO 30F8 "'02E7$ JRNC :2LOCP ;lOCP



OZF4 Cl
02F5 4A

02F6 AF
02F7 3215EF

OlEF E044 $

02Fl 3200Et7

Boo t

;B=NUHBER OF SECTORS IN ONE TRACK
;C=NUMBER OF SECTORS TO READ

;SECTORS TO READ

;A=O
;SET TRACK

;IF C IS NOT ZERO CONTINUE

:2 CaMP
;SAVE REMAINDER AND INDICATE A PARTIAL SECTOR

A
A.SAVTRK

A
A.'rEH

BC
C.D

POP
MOV

;CHECK FOR All SECTORS READ

HOV
O~A

JRNZ

NEG
STO

SORCIM 80Bx Assembler ver 3.5E <:/55/7: 59:92 Page 17
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*READ SYSTEM

XRA
:TlOOP: SiO

C P / M

79
87
2008 "0306$

02FA
02FB
OZFC

oo
"~
cO
;r
@.....

CD
CD
I\)

o
Cll
a
Q
::J
(l)

o
o
3

"c:

~
o
o
-a
oa
o'
::J

:CHECK FOR NO PARCIAL SECtORS

OZFE
0301
0302
0304

3AOOEF
87
2858 "035C$
IS2A "0330$

lO
ORA
JRZ
JR

A.TEH
A
:4
:RlS

;VOUR DONE IF C:O AND TEM=O
;READ ONE MORE PARCIAL SECTOR

;UPDATE NUMBER OF SECTORS lEFT TO READ

0306
0307
0308

90 :5:
4F
3005 "030FS

SUB
HOV
JRNC

;SUBTRACK SECTORS IN ONE TRACK
;SAVE REMAINING SECTORS TO READ
;A>B MORE THAN ONE TRACK LEFT TO READ

;IF THIS IS lAST TRACK ZERO NUMBER OF SECTORS lEFT TO READ

030A
030C
0300

ED44
47
OEOO

$ NEG
HOV
LDK

; 2 COMP
;READ ALL THE REMAINING SECTORS
;STOP AFTER THIS READ

;CHECK FOR NONZERO VALUE IN TEH AND THE LAST SECTOR TO READ

030F
0312
0313

3AOOfF :2:
B7
2808 "03lDS

LD
ORA
JRZ

A.TEM
A
:3 ;IF TEM IS ZERO SKIP THIS

0315
0316
0317

AF
61
2004 "0310$

XRA
ORA
JRNI

A
C
:3 ;IF REG C IS NOT ZERO SKIP THIS(NOT LAST TRACK)

;READ CNE LESS THAN THE LAST SECTOR

0319
03lA
OH8

78
3D
2813 "0330$

MOV
OEC
JRZ

:A=B-l
;ONLY ONE SECTOR lEFT TO READ

;READ ONE TRACK

0310 COSBOB :3:
0320 2805 "0321$

CALL
JRZ

RSEC
:GOO

;READ IBC IS SAVED)
;IF GOOD

0322 C09401
0325 18F6 "0310$

CAll
JR

EBDOT
:3

;REPORT ERROR



a 0 0 t
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*REAO A PARCIAL SECT~R

jUPOATE TRACK

;5ET OMA

;TRACK lOOP

Hl.DMAOR.STO

;UPOATE OMA

lO A,SAVTRK
INC A
JR :TlOOP

:600:

C P / M

220FEf

3A15Ef
3C
18C1 .... 02F7S

0321

032A
0320
032E

()
o
-c
~
to'
;?;
@

CO
00
N

o
(/l

tr
o
:;
(1)

()
o
3
-c
c
~

0330 E5

0331 2180EA
0334 220FEF

:RlS: PUSH

lDK
STO

Hl

Hl,OEA80H
Hl.DMllDR

;SAVE AODRESS TO WRITE TO

;ADDRESS QF HaST BUFFER IN BIOS
;SET DMA

0337 2115EF
033A 35

lOK
DEC

Hl.SAVTRK
(HLJ ;SAVTRK SAVTRK - 1

;READ SECTOR IN HOST BUFF

033B
0330
0340

0601
C0150C
2805 .... 0347$

lDK
: 3l00P: CAll

JRI

B,l
READ
:GO

;REA::l ONE St:CTOR
;IF GOOD

0342
0345

C09401
1Br6 .... 0330S

CALL
JR

EBCOT
:3LOOP

;REPORT ERROR

;SET ~UMBER OF BYTES TO TRANSFER

0347
034A
0348
034E

3AOOEF
41
210000
118000

:GO: LO
MOV
LOK
LOK

.4. TEM
B,A
Hl,Q
DE,llB

;B=Nu~aER OF 128 BYTE BLOCK TO TRANSFER

0351
0352
0354
0355

19
10fO .... 0351$
£5
f:1

:4LOOP: ADD
DJNZ
PUSH
POP

HL.DE
:4l0Q?
Hl
BC ;6C=NUMBER OF BYTES TO TRA~SfER

;TR4NSFER aYES

0356
0359
035A

Z180EA
01
EOBO S

lDK
POP
lDIR

'-lL.CEA80H
DE

;SCURCE
;DESTINATION
;MOVE

*CLEAR 3UFFERS SET PARR. AND RETURN TO SYSTEM

035C
035F
0362
0365
0361
036A
036C
03&1=
0370

2150EF
110700
C03D09
3EFF
3255fF
3E1F
326EEF
AF
C9

:4: lOK
LOK
CALL
LDK
STO
LDK
STO
XRA
RET

Hl,HSTACT
DE.lLOGSEC-HSTACT)+l
FILLZ ;clear Host BIDS cells
A,OFFh
A.UNASEC
A. VLL-l
A,LDTRK ;set other drive NOT int
A :Clear error inaicator



SORCIM 808x Assembler ver 3.5E <: 155/7= 59:92 Page 19
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"0
~ *[3]cD
~
@ Assembly constant.....

0001 ~KEY 1 ;producti on keyboardco
CD
I\:l

0 Control keysQ)

cr 0007 CBEll 'G'-40h ;Ring the Be I IQ
:::J OOOB MCUP 'K'-40h ;Move cursor up
(I)

OOOA MCDOWN LF ;Move down0 cur SOT
a 0008 MCLEFT BKS ;Move cur SOT left
3 OOOC MCRIGH 'L'-40h .Move cur sor right"0
c: 001A VClRS 'Z'-40h ;Clear and home cur sor
~ ODIE VHOME 'A'-40h ;Home Cursor
0a
-aa

Escape keysa
0" 0023 VLOCK: ." ;Lock Keyboard
:::J 0022 VUNLK 'N' ;UnJock Keyboard

0030 VCAO: '=' ;Cur sor Addressing
0053 VSAD: '5' ;Screen Addressing
0051 VINC: • Q' ; Insert Char
0057 VDELC: 'w' ;Oelete char
0045 VINl: 'E' ;Insert line
0052 VOELL: 'R' ;Oelete line
0054 VCEDl: 'T" ;Clear to end of line
0029 VSHI: ' ) , ; Sta rt half intensity
0028 VEHI: ' ( , ;end
OObC VSUL: ' I t .Start under fine
0060 VEUL: 'II:' ;end

0061 VSGH: 'g' ;Start graphics
0047 VEGH: 'G' ;End

;ARROW KEYS

008A UP 8AH
0088 RIGHT BBH
008C DOWN 8CH
0080 LEFT 80H



SORCI~ 808x Assembler ver
Keyboard and Console Routines.

SKEY:
;Get status of keyboard

()
o

"~
cO'
~
@.....
coco
I\)

oen
C"
Q
:l
CD
()
o
3

"c:

~

0311

0311
0314
0315
0316
0319
031A
0318
0310

3A59EF
131
C8
3A5EEF
81
C8
F6FF
C9

;EXIT
;Cb it set if

LO
OR
RZ
LO
ORA
Rl
OR I
RET

no data ready
A.KEYLCK
A

A.LKEY
A

OFFH

3.5E <:/5511= 59:92 Page 20
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;if locked keyboard

; CHECK fOR ZERO

;IF NOT ZERO MAKE OFFH
;I f DATA



037E CI:
037E RKEY:

.Read next key from keyboard

;EXIT
;A last key

031E PROC
037E C07103 CAll SKEY
0381 28FB AOHES JRZ RKEY ; i f NO data
0383 01
0384 3A5EEF to A.lKEY ;GET CHARACTER
0387 4F HOV C,A
0388 AF XRA A
0389 325EEF STO A.lKEY ;cJear key from hold
038C 19 MOV A.C
0380 EI
038E C9 RET

oo
1J
~
D
~
u....
~
o
CD
0"
Q
::J
CD

o
o
3
1J
c:

~
oo
-a
Q
~
0-
::J

SORCI'" 808x Assembler ver
Keyboard and Console Routines.
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0
"0
~ 033F NORM:cO·
;:r ; Norma I i ze to UPPER case
@ ;ENTRY

<C ;A char
(Xl
~

0 :EXITUl
tT ;A CHAR0
:; 038F FE61 eM? 'a'
(1) 0391 DB RC ; i f upper
()
0 0392 FE75 eMP 'z'+1
3 0394 DO RNC ; if not lower"0
c: 0395 D620 SUI 'a'-'A'
~ 0397 C9 RET
()
0
-a 0020 REPD 45 ; in it i a I rep delay
0

?l OO'J5 REPK 5 :repeat constant
o·
~



SORCIM 808x Assembler ver
Keyboard and Console Routines.

;cell=zero?
;if bell now off
; ••• bell is on. decrement counter
;if bell should st3Y on awhile yet

if the disk arlve motor shouid be turned off by updating OACTIVE••• Routine ALSO
is currently ringing: if so, decrement counter. If counter turns zero,

~ETURN if inactive
reset delay
if deselect drive

;clear bel I bi t

;HL => OACTVE

3.SE (:/55/7= 59:92 Page 23
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HL
A.[hIJ
A

[hi]

DORV

HL,3ELCNT
A
[h I]
:2
[h I]

:2
A,PIABO
1l01_1l11b
e,A
OPBO

DEC
LD
OR
Rl
OEe
Cl
RET

ne checks to see
s to see if bell
of f be II.

Proc
LOI<
XOR
OR
JRl
DEC
JRNl
LD
AND
HOV
CALL

UPTIM

;chec
; shut

216BEF
AF
86
2aOC "'03AB!
35
2009 "'03AB$
3A62EF
EbOF
4F
C01109

26
1E
61
C8
35
CC3bOE
C9

0398

0398
0398
0396
039C
0390
039F
03AO
03A2
03AS
03A1
03AS
03AB
03AB
03AC
03AO
03AE
03AF
03BO
03B3

o
o
-a
o
~
o'
::J

@

co
QI)
N

o
CD
CT
Q
::J
<D

o
o
3
'0
c:::

~
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o
"0

~
cC
;r
@
-'
CO
CO
I\,)

o
en
CT
Q
:::l
CIl

o
o
3
"0
c:

~
o
o
-a
Q
~o·
:::l

Keyboard and

0040
0020
0010
0008
0004
0002
0001
0001

EF X:
EF _SCR:
EF_AOR:
EF_ESC:
EF_UN:
EF_HA:
EF_GR:
EF MSI<:

Bit definitions for ESCH flag byte
Note Bit 1 is currently free.

64 ;B6= extegting X-coordinate
32 ;65= Screen/Cursor Addressing
16 ;84= expegting address-chr
8 ;S3=Slast char was ESC
4 ;B2= Underline mode
Z ;B1= Half lnte~sity mode
1 ;BO= Graphics mode
EF_UN+EF_HA+EF_GR ;Mask to get mode.
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Vector (branch) table for video output mode selection
controlled by ESCH mode

0354
0384
0386
0388
03BA
03BC
038E
03CO
03C2

6704
8105
9504
9904
8104
8B04
8F04
9304

ESCHi5:
ow
OW
OW
OW
OW
OW
OW
OW

VNORM
VGRAPH
V~AlF

VHA_GR
VUNDER
VUN_GR
VUN_HA
VUN_HA_GR

;0 NorlT'al mode
;1 Graphics mode
;2 Half intensity mode
;3 Half and graphics
;4 Underline mode
;5 Under and graphics
;6 Under and half intensity
;7 Under and half and graphics
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()
o

"'0
~
<C"
~
@

CD
0)
N

o
(/l

C"
o
:;
CD
()
o
3

"'0
C

~
()
o
-0
o
~o·
::J

03(4

03C4 3D
03C7 53
03CA 67
03Co 47
0300 29
0303 28
0306 6e
0309 60

030C lA
030f 51
03El 57
03ES 45
03Ea 52
03EB 54
03EE 23
03Fl 22
03F4
03f4 4A04

0010

VALIoE:
;Valid ESC-SeQuence Table

3 bytes per entry:ascii char. "OW"-Vector.
no. of entries is VALETS
following oody of table is 2 byte No-Match adrs
DB VeAD ow ESCCAO ;Cursor Addressing
DB VSAO OW ESCSAD ;Screen Addressing
DB VSGH OW ESCSGR ;Set graphics mode
DB VEGH OW ESCCGR ;Clr graphics mode
DB VSHI OW ESCSHA ;Set half int. mode
DB VEHI OW ESCCHA ;Clr half int. mode
DB VSUL Ow ESCSUN ;Set underlin9 mode
DB VEUL Ow ESCCUN ;Clr underline mode

DB VClRS OW ESCZI ;Clear screen to blanks
DB VINC OW EINSRT ;Insert char
DB VOELC OW EDELC ;Oelete char
DB VINL DW ESCEE ;Insert line
DB VDELL OW ESCRR ;Delete line
DB VCEOL Ow EEDL ;Clear to end of line
DB VLOCK OW ESCLCK ;Lock Keyboard
DB VUNLK OW ESCULK ; Un lock Keyboard

: end:
ow COUTl ;No Match exit
Ignore char upon undefined ESC-Sequence
(to treat undefined char after ESC as a regular
data char. should go to COUT2l.

VALETS: (:end-VALIOEl/3 ;# of entries in table
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byte No-Match adrs
;carriage return routine
;tine feed
;back space
;move cursor right
;move cur sor UP
;Ring belt
;clear screen
;Cursor Home

3.5E <:/55/7= 5q:92 Page 27
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VCUT97 ;No match--ignore undef control char

((*-2)-VAlIDCJ/3 ;Number of valid entries

OW

VAlCTS:

VALIOC:
;Valid control character table

3 bytes per entry: Ascii char, "DW"- Vector
no. of entries is VAlCTS
Following bOdY of table is 2
DB CR OW VC_CR
DB IF OW VC_lF
DB BKS OW VC_3KS
DB MCRIGH DW VC_MCRT
08 MCUP OW VC_MCUP
DB CBEll OW VC_BEl
DB VClRS OW VC_ClRS
DB VHOME OW VC_HOME

03F6

03F6 00
03F9 OA
03FC 08
03FF OC
0402 DB
0405 07
0408 lA
0408 lE

040E 9E05

= 0008

o
o

"t:J
~
Iii
3:
@
~

~
I\)

o
l/)

a
o
:;
CD

o
o
3

"t:J
c:

~



PROC

;RESET VETICAl OFFSET WITH VRTOFF

;EXIT
;CURS & ESCH updated. A=Character
;tbc. de, hi preserved)

;SET OFFSET

;6 will be ESCH for a while
;test flag bit
;IF last chr was ESC

;Hl wi II usually be cursorl

;PRESENT VALUE
;HOUSEKEEPING

;LAST VERTiCAL OFFSET
;ONLY VIOIO
;ADC HOUSEKEEPING

3.5E <:/55/7= 59:92 Page 28
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PUSH AF
PUSH BC
lD A.PIABD
AND 11100000B
MOV 8.A
lO A.VRTOFF
AND 00011111B
ORA 8
MOV C,A
CAll OpeD
POP BC
POP AF

PUSH HL
PUSH CE
PUSH BC
lO Hl.CURS
lD A.ESCH
MOV B.A
AND EF _ESC
JRNl PSTESC

ESCH is flag + mode byte as follows
=00 Normal mode & last chr Esc flag false
=08 ~or~al mode & last chr Esc flag True
=01,02,04 Mode is Graphics. Half. or Under. resoectively

and last chr Esc flag is False.
=3.5.6.1 As above. but mode is combination
=9-15 last chr Esc flag True;otherwise like 1-7.

;Current chr is I\OT ESCaoed. Is this chr ESC?

MOV A.C ;Chr
C,..,P ESC
MOV A.B ; (A=ESCH)
JP Z :ESC ; i f this chr ESC

COUT:
;General output routine to Video Screen
;ENTRY
:C=Character. CURS=Cursor, ESCH=Flag+Hode

SORCIM 808x Assembler ver
Keyboard and Console Routines.

0410

0410 F5
0411 C5
0412 3A62EF
0415 E6EO
0417 41
0418 3AEFEF
0416 E61F
0410 BO
041E 4F
041F C01l09
0422 C1
0423 F1

0424 E5
0425 05
0426 C5
0427 2A5AEF
042A 3AbOEF
0420 47
042E E608
0430 2023 "O455l

0432 19
Oit33 FHB
0435 78
0436 2815 "044!)S

0410

(")
o
~
<0"
~
@
~

co
CD
N

o
(J)
r;j
o
:;
CD
(")
o
3
'C
C

~
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0
1J
~ ;Here with 4=3 ESCHcO
::! 0438 :out:
@ 0438 E5 PUSH Hl
~

0439 21B403 lDK Hl,ESCHTBcoco 043C E607 AND EF MSK ;Hode bits onlyI\) -0 043E 87 ADD A.A Himes twoCD
CT 043F 5F HOV E,AQ
::l 0440 1600 loK 0,0 ;OE offset
CD 0442 19 ADD Hl,DE ;HL tbl addrs0
0 0443 VECTOR:
3 ;entr y poi nt. nota hi on stack.1J
r::: 0443 7E LO A. [HLJ Hst byte ( low order a drs)
~
0

0444 23 INC HL
0 0445 66 Lo H,[Hll ; 2nd byte (hi order adrs)
-0 0446 6F MOV L,A ;Hl=adrs from table0

!i 0447 E3 XTHL ;Restore hi from staek ;stack=tbi adrs
o· 0448 19 HOV A,e ;Chr. note B=ESCH byte value
::l 0449 C9 RET ;enter routine per table adrs.

044A CCUT2:
044A 78 HOV A,B ;reea II ESCH value
0448 18EB "0433$ JR :out ;output chr per current settings

0440 : ESC:
;Current chr is ESC. Set flag and exit

0440 F608 OR EF_ESC ;indicate last char= ESC
044F 3260EF STO A,ESCH
0452 C39E05 JMP VOUT97 ;Exit
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0455

0455
0455 CB60 $
0457 2075 "04CES

was ESC

tis this chr really an address?
; ••• if chr is Dart of an addr

;save Curs
;Branch table adrs
;Table size
;Chr to A
;Go to routine to branch per tol

in effect:
;Clr EF_~SC bit (f~r next time)
;Set up g = ESCH byte value.

EF ESC
ESCH
Char to output
curs

Proc
BIT
JRNZ

PSTESC:
;Last chr
; Entr y
:II
;8
;C
; HL

;no cursor/screen addressing
XOR B
~CV B,A
STO A,ESCH
PUSH HL
LDK Hl,VAlIDE
LDK E,VAlETS
MOV A.C
JR LOOKUPB

AS
47
32bOEF
E5
21C403
lE10
79
1815 "047C$

0459
045A
0458
045E
045F
0462
0464
0465

(')
o

"~\0.
;:r
@

CO
0)
I\)

o
(J)

0-
Q
:J
CD
(')
o
3

"c
~
(')
o
il
o
~o·
:J
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VNORH:
;NOR~AL mode character processing.
;ENTRY
;A char to output
;HL:curs

CHP ••
JRC:2 ;IF control chr

;9th bit memory
BRTBIT.[hJJ ;set this chr aRIGHT

;Save Curs
;Branch table adrs
;Table size
;Scan table of val id control chrs
;and branch to appropriate routine.

VOUT80

HL
Hl.VALIDC
E.VAlCTS
LOOKUPS

01
ENADIH
STO
DISDIM
EI
JMP

PUSH
lOK
lDK
JMP

VBRIGH:

: 2:

C38105

E5
21F603
IEOS

FE20
380B "'04165

3680

0461

0416
0416
0471
041A

0461
0469
0468
0466
046C
046E
0470
0412
0413o

o:co
~
0'
::J
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:(lnd byte of this 3 byte entry)
:If match process
;(3rd byte of this entry)
;lst byte of next entry
:Dec count of entries remaining
:Continue thru body of table
:No-Match. hl=points to vect~r

E
lOOKUPB
VECTOR

CMP
INC
JRZ
INC
INC
OEC
JRNZ
JR

lOOKUPB:
:logJc to scan 3 byte branch table

NOT a subroutine---do not CALL.
:ENTRY
;Hl =lst byte of table (match code)

(lnd,3rd bytes = branch adrs)
, (table repeats [3 byte entries])
;E is table size (no. of entries)

ttable body is followed with
2 byte "No-Match" adrs)

;Stack has Hl saved as top entry.
:C char
:A value to scan for possible match

[Hll
Hl
VECTOR
Hl
Hl

BE
23
l8C3 A0443$
23
23
10
20F1 A041CS
18BC A0443S

041C

041C
0410
041E
0480
0481
0482
0483
0485

(')
o

"'C
~
to"
~
@....

CO
<Xl
I\)

o
III
CT
Q
:I
(I)

(')
o
3

"'C
c:
~
(')
o
-a
Q
~o·
:I
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0487 VUNDER:
;Unaerline only

0481 FEZO CHP I I

0489 38DC "0461$ JRC VNORM ; i f cntl-chr. process as nor ma I
JR VUN_G~ ;continue

0488 VUN GR:
;Under lined Graphics

0488 F680 OR 80h ;under line bit
0480 IBOC "0468S JR VBRIGH ;set this chr BRIGHT

048F VUN_HA:
;Underl i ne and Half intensity

048F FE20 CMP I •
0491 3804 "'0467$ JRC VNORH ;if cntl-chr. process as nor ma I

JR VUN_HA_GR

0493 VUN_HA_GR:
;UnCer line. Half Intensity. Graphics

0493 F680 OR BOh ;set under line bit
JR VHA_GR

0495 VHALF:
;Half Intensity

0495 FE20 CMP • •
0497 38CE "0467$ JRC VNORM ; if cntl-chr. process as ",ormal

JR VHA GR

0499 VHA_GR:
;C=Chr. Hl=Cur s

0499 01
049A ENAOIM
049C 3600 STO OIMBIT.[htl ;set dim field bit

LD E.[hlJ ;diagnostic
049E DISOrM
04AO EI
04Al C38105 JMP VOUTeO ;continue

;VGRAPH

Processing for modes other than normal.

VOUT80 ;Normal mode EXCEPT: cntl chrs are printed
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SCREEN:
;SetXY for Screen movement
;ENTRY
;8 ESCH
;A new co-ord val. ~O OFFSET

;if X-coordinate

;mod 32

;set Y coordinate

;SET VERTICAL CFFSET FOR COUT

OOOl_lIllb
e.A
A.VRTOFF
A,PIASD
1110_OOOOb
C
C.A
OPBD
:exitY

Proc
BIT
JRNl

AND
J40V
STO
LD
AND
OR
MOV
CALL
Jp.

: sY:

CB10 S
2012 "'Q4BAS

E61F
4F
32EFEF
3A62Ef
E6EO
81
4F
C01109
lS2E "04ESS

04A4

04A4
04A4
04A6

04AB
04A8
04AA
04AB
04AE
0481
0483
0464
04B5
0488

()
o
"0

~
cO·
;r
@....
co
(XI
I\)

o
(J)

CT
o
:3
CD
()
o
3
"0
C

~

04BA
048A
0468
04BD
04BF

81
C6EA
E6FE
ItF

:sX:
ADD
ADD
AND
P40V

A,A
A,VFLO
1l1l_11l0b
C,A

jdouble A
;PIA A-reg magic offset constant
;clear bit 0

;SET DENSITY BIT

04(0
04C3
04C5
04C6
04C1
04CA
04CC

3A6lEF
EbOl
Bl
4F
CD640Q
eBA8 S
1824 "'04F2S

LD
ANI
ORA
foIev
CALL
CBIT
JR

/I,PIAAD
0000_0001'3
C
e,A
OPAD
5.9
:exitX

j GET OLD VALUE
jSAVE DENSITY BIT
;OR IN HORIZONTAL OFFSET

;FUNC1ION PIA
:finished screen-addressing
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;EXIT
;to VOUT90; ESCH updated

CAll UN_CUR
lOK A,-(")
ADO C ;remove cursor bias
BIT 5,8 ;cursorlscreen addressing?
JRNZ SCREEN ;if screen addressing

cur SOT _addr
ESCH
chr

value for CUTsorlSc~een Addressing

;shi ft Hl left
;X/V coordinate?
;if X coordinate

;cursor addressing:
ADD Hl,Hl
BIT 6, B
JRNZ :cX

SETXV:
;Set x-v
;ENTRV
;Hl
;8
;C

29
C870 $
2010 "04EDS

C01901
3EEO
81
C868 S
20CC "04A4$

0408
0409
01t08

04CE
0401
0403
0404
0406

04CE

oo
"C
~
~

~
@.....

~
oen
0
o
:;
CD

o
o
3

"C
c:

i:
o
o
i3o
~
0-
::J



Contro1 Code character processing

04FB VC _HOME: :Home Cur sor
04F8 Proc
04F8 C01907 CAll UN_CUR
04FE 3A62EF LO A.PIA8D
0501 1F RAR ;bito => CV
0502 2EOO LDK l.O
0504 C8l0 5 RR L :CV => bit1. trash bi to
0506 67 HOY H.A
0501 182F .... 05385 JR :f ixhl :HL .- HL or FOOOh

()
o

~!Co
~
@

......
CO
CD
I\)

o
(/)

0'
Q
:;,
(I)

()
o
3
"0
C

!!

SORCIM aOBx Assembler ver
Keyboard and Console Routines.

3.5E <:/5511= 59:92 Page 36
C:SDROHA .ASH
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VC_MCUP: ;Move Cursor Up.
;A=C=Chr=~eUp. Hl=Curs.

CALL UN_CUR
PUSH Hl
lOK BC,(-Vlll
JR :fwa

o
o
"t:I
~
cO
;:t
@

CD
QI)
I\)

o
1Il
~

Q
::J
(II

o
o
3
"t:I
C

~
oo
-aoa
0·
::J

0509

0509
050C
0500
0510

0512

0512
0515
0517
0518
05lA
0518

(;,01907
E5
0180FF
1816 A0528$

CD1901
3E7F
A5
2803 A051DS
28
1879 A0596S

VC B1(5:
;Hl=curs=current (old)

CAll UN_CUR
lOK A,7Fh
AND l
JRZ :wrap
DEC Hl
JR VCUT90

char

;old cursor must be on stack

; •••at this entry point

;clear SOh bit

;if must wrap from colO to LllMIT

;Exit

: wr ap:051D
0510
051E
0521
0522
0525
0526
0528
0528
0529
052A
0528
052E
0530
0531
0532
0534
0537
0538
0538
053A
0538
053e

E5
017FFF
09
3A6CEF
4F
0600

09
E3
29
3A62EF
F6EO
BC
EI
2004 A05385
01000e
09

3EFO
84
61
1858 A0596S

:fwa:

:fixh':

PUSH
lDK
ADO
lO
MOV
lOK

ADD
XTHl
ADO
lD
OR
CMP
POP
JRNZ
lOK
ADO

lOK
OR
MOV
JR

Hl
BC,-(VlL+I)
Hl,BC
A,lLIMIT
e,A
8,0

Hl,HL
A,PIABD
IHO_OOOOb
H
Hl
:fixhl
BC,(24*Vll)
Hl,BC

A,OFOh
H
H,A
VOUT90

;save oJd cursor

;Hl = prev_Iine. (-l)st column
;llIMIT = 'coJumns on screen

;get old cursor, save new
;shift line' into H reg.

;A = line' of Ul corner
;set 1flag: ~home?

;get new cursor •••
;jf NOT avideo home
;wrap constant

;modulo result: keep cursor
;inside video memory.



()
o
"0
~!Co
~
@

......
<0
CID
I\)

o
CI>
c
o
:;
CD

()
o
3
"0
C

!i
()
o-a
o
~o·
::J
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053E VC_BEl:
:Ring the bell via setting PUB 2**5 bit

053E 3A62EF LO A. PIABO
0541 F6Z0 OR OOlO_OOOOb ; be I J bit
0543 4F MOV t.A
0544 (01109 CALL OPBD :function PIAB
0541 3EIE LOK A.30 ;r ing be II for 30 ticks
0549 326BEf STO A.BELCNT t ••• = 112 second
054C 1850 "059ES JR VOUT97 :exit no change
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054E
0551
0554
0551
0558
OS5A
0550
0560
0562
0563
0566
0561
056A
0560

2100FO
tD81t06
01800F
05
DDEl S
t00501
3A62EF
E6EO
4F
(1)7109
Af
32EFEF
2100FO
1821 A0596S

VC_ClRS: lDK
CAll
lOK
PUSH
PCP
CALL
LD
AND
MOV
CAll
XRA
STO
LDK
JR

HL,FWAVM
ClRLN
BC,LVHEH-VLL
DE
IX
VLDIR
A,PIABD
not( l_llllb)
C,A
OPBD
A
A, VRTOFF
HL,FWAVM
VDUT90

3.5E <:/5511= 59:92 Page 39
C:SDROHA .ASH

:clear 1st line

;clear remaining lines
:Reset for 1st line of display mem

:ZERO A
;SET VERTICAL OffSET FOR tOUT
:new cursor
:Exit



(')
o
"0
~
!E"
~

.!
<0
CO
1'1)

o
UJ
0-
Q
::J
CD

(')
o
3
"0
c:

~
(')
o
-a
Q
~
0"
::J

SORCIM 80Sx Assembler ver 3.5E (:/55/1= 59:92 Page 40
Keyboard and Console Routines. C:SDROMA .ASH

056F YC_CR:
056F C01901 CALL UN_CUR ;erase cur sor
0512 3E80 LOK A,BOh ;Carriage Return
051~ A5 AND l
0575 6F MOY l,A
0576 181E A0596S JR YOUT90

0518 YC_lF:
0578 COA106 CAll OO_LF :Line Feed
0578 1819 A0596S JR YOUT90
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't:I
~
Ci
;:r
@....
~
ft
lJ
Q
::J
CD

oo
3

't:I
c:

~
o
o
-ao
~
0-
::J

0510
0570 C01901
0580 7E

VC_MCRT ;Hove Cursor Right
CAll Ui'f_CUi<
to A.[hll

; JR VOUT80

3.5E <:/55/1= 59:92 Page 41
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;re-echo current chr



Exit points for COUT
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Here to store new data and to update cursor

; E col ( cur so r )

;This exit path stores A (new chari

;A last_legal_col
;A last_legal_col - col (cur'
;j f not O1lLIMIT

;do CR •••
; ••• and IF.

A.[hll
E.L
7,E
A,LlVHT
A
E
VOUT85
A,80h
l
L.A
DO_lF2
VOUT90

STO
MOV
CBn
LO
OEC
SUB
JRNl
lDK
AND
HOV
CALL
JR

VGRAPH:
VOUT80:

11
50
C88B s
3A6CEF
3D
93
2009 A0595S
3E80
A5
6f
COAA06
1801 A0596S

0581
0581
0581
0582
0583
0585
0588
0589
058A
058C
OS8E
058F
0590
0593

0595
0595 23

VOUT85:
INC HL ;move cursor

Here if NO cursor update
0596
0596 1E

VOUT90:
LO A, [HLl ;This exit path turns on BOh bit

Here if new data already in A
0591
0591
0598
0598
0599
059A
0598

11

3F
IF
71
225AEF

VOUT95:

VOUT96:
RAL

CMC
RAR
STO
STO

A.[hl]
HL.CURS

;Hake this chr cursor

;invert cursor bit

; upda te cu r sor

Here if no change to cursor, restore reg and exit
059E
059E C1
059F 01
05AO El
05A1 19
05A2 C9

VCUT97:
POP
POP
POP
MOV
RET

BC
DE
HL
A.C :Exit with A=chr

;return. end of cout subr.

051D :First VOUT91 - (127 + 2) ;earliest possible JR

05FF :Last VOUT80 + (128 - 2' ;Iatest possible JR
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o
"t:I
~
IC
:!:
6

co
CD
I\)

o
(I)

0"
g
::J
CD

oo
3
"t:I
c:

~
oo
-0g
~o·
::J

05A3
05A3
05A3
05A4

05A6
05A6
05A8
05A8
05AB

AF
1802 "05A8$

3EFF

3259EF
18Fl "059ES

ESC_LCK: ;lock Keyboard
Proc
XOR A
JR :2

ESC_ULK: ;Unlock Keyboard
lDK A,OFFh

:2:
S10 A.KEYlCK
JR VOUT91

3.5E <:/5511: 59:92 Page 43
C:SDROMA .ASM
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"C

~
Uj"

~
@....
co
Oil
I\)

a
en
c:r
Q
::J
CD
()
o
3

"C
c:

~
()
o
~
Q
~
0"
::J

0510

05AO
05AE
0581
0582

E5
C08406
El
18E2 "0596$

EEOl:
; Er ase to end

PUSH
CALL
POP
JR

of line
Hl
ClRlN
Hl
VOUT90

3.5E <:/5511= 59:92 Page 44
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;save cursor
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o
1J

~
cO
;r
@....

CD
Q)
I\)

o
1IJ
17
Q
::J
CD

o
o
3
1J
c:

~
o
o
-a
o
~
o'
::J

0581t

0581t
0586
0587
0589
0589
058e

058E

058E
05CO
05Cl
05C3

3E01
AO
F618

3260EF
18EO A059ES

3E01
AO
F638
18F4 "'0589$

ESC_CAD:
;Cursor Addressing

lDK A.EF_MSK
AND 8
OR EF_ESC or

:exit3=
STO A.ESCH
JR VOUT91

ESC_SAD:
;Screen Addressing

lDK A.EF_MSK
AND B
OR EF ESC or
JR :exit3

<:/55/1= 59:92 Page 1t5
C:SDROMA .ASH

;next chr will be V-coord

or EF_SCR
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0
"0
~ ;Subroutine for use with EDELC and EINSRT:10·
a: ;Calculate #chr s to move; if move zero chrs. never return.
@ 05(5 Proc
co 05C5 :calc:
co 05(5 3E1F lOK A.VLL-l ;A= #chrs to be movedN max
0 05C7 40 MOV C.lfJ)

c- 05C8 C889 S CBn 1.C ;C = col (cursor)Q
::J 05CA 91 SUB C ;A = #chrs to move
CD 05C8 2804 "05015 JRZ : end jif move zero characters(')
0 05CO 4F MOV C.A
3 05CE 0600 lDK B.O ;ec = #chr s to move"0
c: 0500 C9 RET
~
(') 0501 : end:0
-0 0501 El POP Hl ;trash r eturn_addr
Q 0502 El POP Hl ; cu r sor _addr
~o· 0503 18C1 "0596$ JR VOUT90
::J
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0
"0
~ 0505 EOElC:
10 ;Oe'ete Character
~
0 0505 E5 PUSH Hl ;save cursor_addr.... 0506 COC505 CALL :calc :caJculate BCCD
Q) MOV OtHI\)

0 HOV E,l ;DE = cur SOl" addr
CIJ
C" 0509 E5 PUSH Hl
Q 050A OOEl $ POP IX::J
CD 050C 23 INC Hl :Hl = cur sor _addr + 1
0
0 0500 C00501 CALL VlOIR :move characters
3 05EO 3620 STO • '. [h tJ ; last chr becomes blank"0
c: 05E2 01!! 05E3 ENADIH ;enable 9th bi t memor y
0 05E5 28 DEC Hl ;Hl last chr on this line0
-a 05E6 3680 STO BRTBIT,[hll ;set chr BRIGHT
Q 05E8 OISOIH
~
0 05EA EI ;main memory
::J 05EB El POP Hl : restore cur sor _addr

05EC 18AS A0596S JR VOUT90 ;next
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0
"C
~ 05EE EINSRT:10°
~ Hnser t Character
@...

05EE C01901 CAll UN_CUR<0
(XI
I\) 05Fl E5 PUSH Hl ;save cur sor _addr
0 05FZ COC505 CAll :calc ;calculate Be
til
C7 05F5 3E7F lOK A.7Fh
Q
:::3 05F7 85 OR l
CD 05F8 6F MOY l.A ;HL last_chr this line
(")

on
0 05FC} E5 PUSH HL
3 05FA OOEl $ POP IX"C
c 05FC 28 DEC HL
~ 05FO COFl06 CAll VlOOQ. ;do move
(") 0600 El POP Hl ; restore cur sor0
-a 0601 7E LO A.Chl] ;get underline bit of this chr.
0a 0602 17 RAl ;intoCY
0" 0603 3E40 lDK A.· • shl 1 ;change this chr to . •
:::3 0605 1891 A0598S JR VOUT96 ;exit
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;ESC-SeQuence processing.
Proc

;ESC-g
;set graphics mode.

;ESC-) set half intensity
;go set flag bit

;Reg 8 is ESCH Byte value

:esc-. set underline

:store desired value.
;Exit

:ESC-G Clear graphics mode
;go clear ESCH bit

3.5E <:/55/1= 59:92 Page 49
C:SOROMA .ASM

A.ESCH
VOUT91

8

A.EF_HA
:125

lOK A.EF_GR
JR : 125

ESCSGR:

:130:
3260EF STO
1881 ·059ES JR

3E04 ESCSUN: lOK
:125:

80 OR

ESCSHA:
3E02 lOK
1802 ·0611$ JR

3E01
1806 "0611S

3EFE ESCCGR: lOK
1806 "0621$ JR

060F
0611
0611
0612
0612
0615

0608
0608
0600

0617
0619

0601
0607
0601
0609

0618 3EFO ESCCHA: lOK
0610 1802 "0621S JR

;eSC-( Clear half intensity

061F
0621
0621
0622

3EF8 ESCCUN: lDK
: 140:

AO AND
18EE "0612S JR

8
: 130

:eSC-m Clear underline

:Clear bit
;Go store ESCH byte

= 054E ESCZZ: VC_ClRS ;eSC-l Clear screen -same as
:ControJ-Z routine.
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0 Keyboar d and Console Routinese C:SDROMA .ASM
0
'0
~ 062" ESCRR:cO
;?; ;Oe Jete line
@....

0621tco ESCEE:
(Xl
N ; lnser t Line
0 ;ENTRYen
C" ;HL cursorQ
:J ;C chr
CD

0
0 EXIT
3
'0 screen updated
c::

~
Hl new cursor ••• to VOUT90

0
0624 Proc

Q 0624 C01907 CALL UN_CUR
'0 0627 3E80 lOK A.1000 _OOOOb
0

ii 0629 A5 AND L
o· 062A 6F HOV L.A ;do CR
:J

0628 E5 PUSH HL ;save new cur sor
062C 29 ADD Hl.HL
0620 3A62EF LO A.PIABO
0630 C618 ADO A.24 :A addr(25th line)
0632 9" SUB H :A lines_to_move + 1
0633 E61F AND 0001 llUb ;mod 32
0635 47 HOV B.A
0636 3E5Z lOK A. VOELl
O~38 69 CMP C
0639 78 HOV A.8 ;r eca II IIlines to move
063A 2823 "065FS JRZ :delt :if de leti ng a line

063C :insrt:
;lnser t a Ii ne

Ob3C 84 ADO H :A addr(25th line)
0630 57 HOV O•.ft
063E IEOO LOK E.O
061t0 C8lA S RR 0
06"'2 CBIB $ RR E ;shift right DE
0641t 1B DEC DE ;DE = addrllst_chr_on_lst_line)

0645 78 HOV A.a ;A = tlli nes to move
0646 2180FF lDK HL.-VlL
0649 :9 ADD HL.DE ;HL = addr(line above DE)

;OE .- DE or FOOOh; HL .- HL or FOOOh
064A 1806 "0652$ JR :istrt

Ob4C :icont:
064C 05 PUSH DE
0640 DOE! S POP IX
064F COFl06 CAll VlDDR ;move 1 line down
0652 :istrt:
0652 C07506 CAll :vmod
0655 2OF5 "064CS JRNI :icont ;if must move more lines
0657 23 INC Hl ;Hl => 1st chr of new line
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0
"0
~ 0658 :exit:a 0658 (:08406 CAll ClRlN~

@ 0658 El POP Hl ; recover cur sor...... 065C C39605 JMP VCUT90 ;Hain ExitCD
Cll
N

0 065F :delt:en
CT 065F 01 POP DE ; recover new cur sorQ 0660 05 PUSH DE::3
<II 0661 218000 lDK Hl.Vll0
0 0664 19 ADD Hl.DE ; Hl line_below_cursor
3 0665 1806 "0660S JR : dstr t"0
c:
~ 0667 :dcont:
0 0667 05 PUSH DE0
-a 0668 ODEl $ POP IX0

066A C00507 CAll VlDIR ;move 1 I j nee up
0' 0660 :dstrt:
::3 0660 C07506 CAll :vmod

0670 20F5 ""'0667$ JRNZ :dcont
0672 EB EX Hl.DE ;get addr of line to clear
0673 18E3 "0658$ JR :exit



(')
o

"~
cO·
;:t
o

CO
CD
I\)

o
CD
a'
Q
:::l
CD
(')
o
3

"c:::

i:
(')
o
-0
o
~
c5"
:::l

SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 52
Keyboard and Console Routines. C:SDROMA .ASH

:HL := Hl or FOOOh; DE .- DE or FOOOh;
;simple mod-4096 arithmetic to keep pointers INSIDE video memory

0675 :vmod:
0675 F5 PUSH AF ;save A = til I nes to move
0676 3EFO LDK A,OFOh
0678 8it OR H
0619 67 HOY H,A ; set upper nybl of H
061A 3EFO lOK A,OFOh
061C 82 OR 0
0610 51 HOY O,A :modulo 4096
061E 018000 LOI( BC,YLl
0681 Fl POP AF
0682 3D DEC A ;aecrement line_count
0683 C9 RET
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0 Keyboard and Console Routines. C: SOROHA .ASH
0
"t:J

~ 0684 CLRLN:;0
~ ;Clear to end of line
@ :ENTRY.... ;Hl Cur sorCD

CD
I\)

0 EXIT(/)

C7 clear to EOLQ
::J Uses A11.
(1) 0684 PROC0
0 0684 3620 STO • ',[hl] ;clear cursor •••
3 0686 01"t:J
c: 0687 ENADIH
~ 0689 3680 STO BRTBIT, [h I] :set cur sor BRIGHT
0
0 0688 DISOIM
-a 0680 EI
0a 068E 3A6CEF LO A,LLIHIT
0" 0691 30 DEC A ;max_#cots => maximum_coI_ N
::J 0692 50 HOY E,l

0693 CB88 S CBIT 7,E
0695 93 SUB E ;A = col (EOU - col{cursor)
0696 C8 RZ ;if ieOL, done

0697 3004 "0690$ JRNC :2 ;if inside 10gical_video_lfne

0699 3EaO lDK A,VLL
0698 93 SUB E : ••• else clr to end of 128-chr line
069C (8 RZ ; if cur sor i column iJl27

0690 : 2:
0690 4F HOV C,A
069E 0600 lOK 8,0 ;BC chrs to move

MOV E,l
MOY D,H

06AO E5 PUSH Hl
06Al DOEl S POP IX

INC DE ;OE HL + 1
06A3 0023 $ INC IX
06A5 185E "'0705$ JR VlOIR
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00 IF:
;00 line Feed processing
:ENTRV
;Hl cursor_addr

:EXIT
;Cursor cleared
;HL updated for current cursor pas
:window moved if necessary

PROC
CALL UN_CUR ;clear cursor

HL :get new cursor

;save new cursor, get old
HL.Hl :shift HL left
A. p IABD
A,23 ;start + 23 = last_videa_line
H :A = I_line - curr_line
0001_1111b :mojulo 32
:vmov ;if cursor is on 24th line of screen

A.llI"IIT
l :unshift L register
l ;A = LLI~IT - collcursor)
:end :if cursor is outside logical line

Hl ;save original curs~r

BC,VLl ;Iine tength
Hl,BC
:nowap ;if not wrapping from lWAVM to FWAVM
BC,FWAVM
Hl,BC ;HL new cursor ~ top of VM

PUSH
lOK
ADO
JRNC
lOK
ADO

:nowap:
XTHl
ADO
lO
ADD
SUB
AND
JRl

:end:
POP
RET

:vmov:
LO
SRl
SUB
JRC

E1
C9

C01907

3A6CEF
CB30 $
95
38F6 A06ClS

E3
29
3A6ZEF
C617
94
E61F
2802 A06C3S

E5
01BOOO
09
3004 A06B5S
OlOOFO
09

06A7
06A7
06AA
06AA
06A8
ObAE
06AF
06Bl
06B4
06B5
06B5
0686
0667
06BA
06BC
0680
063F
06Cl
06Cl
06C2

06C3
06C3
06C6
06C8
06C9

06A7

(')
o
't:l

~
Iii"
%
@

CD
CD
I\)

o
en
C"
Q
::l
CD

o
o
3
't:l
c:

~
oo
-0
o
~
0"
::l

line zero
housekeeping bits 5•• 1

:Hl = beginning of line
:erase to EOL

06C8
06CC
06CO
06CF
0600
0601
0604
0601
0608
06DA
0608
0600
060E
060F
06El
06E3
06E4
06E7
06ES

El
E5
3E80
A5
6F
C03406
3A62EF
41
E6EO
4F
3EIF
04
AO
32EFEf
81
4F
C01109
El
C9

;cursor is on last line of screen. inside of logical line.
;must move screen to follow cursor down through video memory.

POP HL
PUSH Hl
lOK A.BOh
AND l
MOV l,A
CAll ClRLN
LO A,PIABO
MOV B,A
AND not 31 :A
MOV CtA :C
lDK A,31
INC B ;increment lineN
AND a :A line'
STO A,VRTOFF :SET VERTICAL OFFSET FOR COUT
OR C A new line' OR housekeeping_bits
MOV CtA C new value for opeD
CAll OPBO move video screen down 1 line in memory
POP Hl
RET
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STODIM:
:STORE THE CONTENTS OF THE B REG IN THE ADDR POINTED TO BY THE Hl PAIR
iENTRY
;8 VALUE
:Hl ADDRESS

oo
"C

~
cO
~
o..

CD
CXl
I\)

o
C/)

0'
Q
:::::J
CD

oo
3

"C
c:

i
o
o
-a
oa
o
:::::J

06E9

06E9
06E9
06EA
06EC 10
06ED
06EF
06FO C9

;EXIT
;NONE

PROC
01
ENADIM
STO B. {HLJ
DISDIM
EI
RET

ENABl E 01 M
STORE
DISABLE DIM
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0
"0
~ 06Fl VLODR:cO·
~ ;Video Block Hove
@ :ENTRY.... :8C. 1X. HL set(0
Q)
N

0 EXIT(Q

0- lDOR on main & 9th bit memory0
:; Uses 8C. o'E. HL.IX
CD

0
0 06Fl 00E5 S PUSH IX
3 06F3 01 POP DE"0
c: 06F" PUSHAL
~ 06F1 EOB8 S LODR ;main memory
0
0 06F9 POPAlL
-a 06FC 01
0a 06FO ENAOIH
o· 06FF EOB8 S LOOR ;9th bit memory
::l 0101 OISOIM

0103 EI
010" C9 RET

0105 VLOIR:
:Video Block Hove
;ENTRY
;8C9 iX. Hl set

EXIT
lOt~ on main & 9th bit memory

Uses BC9 DE. Hl.IX

0105 OOE5 S PUSH IX
0101 01 POP DE
0108 PUS HAL
0708 ED80 S LOIR ;main memory
0100 PCPAlL
0110 01
0111 ENADIM
0113 EDBO S LDIR ;9th bit memory
0715 OISDIH
0111 EI
0118 (9 RET



SORCIM 808x Assembler ver
Keyboard and Console Routines.

0119

0719 7E
011A 17
0118 3F
011C IF
0110 17
011E C9

UN_CUR:
:Undo/lnvert Cursor
;ENTRY
;HL cursor_addr

EXIT
cursor inverted

Uses A, CY.
LD A. [hI]
RAl
CMC
RAR
STO A, [hi]
RET
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;get the chr
;cursor_bit => CY
; invert it
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;KEY80ARO SCANNING t DECODE

PROC

;UPDATE SYSTEM CLOCK

:EXIT INTERRUPT

:SAVE INTERRUPTED PROCESS STK
:SET TO RAM INT STK

01
S10 SP,IESTK
LOK SP,ISTK
ALPUSH

CALL UPTIM

LO A.KEYLCK
OR A
CNZ K8DRVR

GKEYX:
JMP EXITI

GKEY:
:KEY80ARO INTERRUPT PROCESSOR
:ENTRY
:NONE

:EXIT
:KEY80ARD PROCESSING DONE, RESULT IN LOKEY.
:SYSTEM CLOCK UPDATED BY UPTIM.

011f

011F
0720 E0136FEF S
0724 3199EF
0127

012f C09803

0132 3A59EF
0735 87
0136 C43C01
0139
0139 C31EOO

011F

(')
o
~
10°
a:
@.....
coco
I\)

~
0"
o
3
CD
(')
o
3
"C
c:

!!
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This file contains the 2-key rollover keyboard driver for
the OSBCRNE 1 comuter.

Author:
Microcode Corporation.
Fremont. CA.
Y. N. Sahae
September 1981

Revisions:

2-Key rollover keyboard driver.

DESCRIPTION:
The keyboard driver gets control via the 60hz interrupt. i.e. once
every 16 ms. It scans the keyboard to detect any struck keys. If a
key is found, it is entered into the keylist if there is space
in the keylist and the key is not already in the list. At the end of
the scan, the keys in the list are proecessed. If the key is still
on, it is placed in Ikey (or special action taken) after translating
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 still on. Thus
the key will repeat if it is held down. If a key which is in the
list is not on it is removed from the list.

The keyboard driver consists of the following routines:

KBDRVR - Examines the keylist, calls CHKEY to determine if key
is still on. Removes the key from the list jf it is not on. If
key is on. it decrements the count associated with the key. when
the count goes to zero, it calls K9SE~V to service the key. Calls
KBSCAN to enter any new keys into the list.

KBSCAN - This routine scans the keyboard, detects a struck
key and enters it into the keylist. The key is entered
in~o the key'ist if the key is not already present in the keylist
and there is an empty slot in the keylist.

KBSERV - It calls the routine CHKEY to check if shift/ctl or alphlock
keys are on. It then translates the keynumber into the ASCII
code and places it in the lKEY for the CBIOS to read. For some
special cases, it calls ROM resident routines to process the key.

CHKEY - It checks if a given key is on.

Data structure:
The main structure used is the kaylist. The format of each entry is:

Byte 0:
bit 1: Set indicates entry is in use.
bit 6: Set indicates key has been serviced once.
bits 5•• 3 contain the row number of struck key.
bits 2•• 0 contain the column number of struck key.

Byte 1:
bits 1 •• 0 contain the repeat count for the key.
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073C

073C
013C C01401

;point to first entry of keylist

;exit when a key is waiting in Ikey

:scan keyboard and enter keys into keylist

hl.keylst
b. kl I en

kbscan

Routine name: KBDRVR - Detects and processes keystrokes.
Input: none
Output: lKEY contains keystroke.

lDK
lDK

Examine keylist. If key found in keylist. call CHKEY to see
if key is st i I Ion. remove fr om list when not on.

Id
or
RNI

PROC
ca II

KBDRVR:

:10:
3A5EEF
81
CO

2104EF
0603

013F
0142
0744
0144
0741
0148

:else
key is on. decrement its repeat count. If count goes to zero
then it is time to service the key.

014Q
01/tA
01/tC
074E
0151
0753
0755
0:T51

lE
CBlF S
2821 "076FS
CD0101
2004 "'0151$
3600
1818 "'016F$

: 20:

Id
bit
jrz
ca II
jrnz
sto
jr

a,[hl]
kl_used,a
:40
chkey
:20
O. [h IJ
:40

;get byte 0 of entry

;if entry is in use then
:check if still on
:if key is now off then

;remove key from list

0751
0758
0159
015A

E5
23
35
2012 "'076ES

push
inc
dec
jrnz

hI
hI
[h I l
:30

;save ptr to first byte of entry
;point to repeat count

;exit when not time to service the key.

it is time to service the key. Set the next repeat count

0111 1001 "0144$

07SC
0150
015E
0160
0162
0163
0165
0161
0769
0169
0168
016E
076E

076F

E3
lE
C871 S
CBf6 S
E3
3618
2802 "0169$
3606

E63F
COF807

El

: 22:

:30:

:40:

ex
Id
bit
sbit
ex
sto
jrz
sto

and
ca II

pop

echo
inc

ENOM
djnz

(sp],hl
a,[hll
ky_srvd.a
ky _ s r v d. [h I l
(sp],hl
irptct,[hl]
:22
srptct,(hl]

krow_m+kcol m
kbserv

hi

:10

;point back to the first byte of entry

;check if it is serviced before
;set the serviced once flag
;point back to the repeat count
;and store rot count as Del' serviced flag

;call to service the key

;get ptr to first byte of entry again
;endif

;endif

;point to next entry

;until complete list scanned

0113 C9 RET ;return to exit! code in rom
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output:
;keylst = contains any keys detected.

in ths

;get row 0

.see if any key pressed

.return when none

keyboard and enter detected keys
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KBSCAN - Scan

I,Offh
rdrow

l,l
ROROW
psw
1.80h
rdrow
08h
B,A
PSW
B

sort ~

lOK
cat1

"-_ ..... =_ ....
nil:; 7 I I;'''.

input:

LOK
CALL
PUSH
LOK
CALL
ANI
MOV
POP
OR

KBSCAN: proc
lOK
call
rz

;none

ZE8l
COEF07

ZEFF
COEF07
C8

077A
077C

0774
0774
0776
0179

077F E6E3
0781 0607

and
LOK

11l000llb
b.tot_row

;remoye ctl/shift and alpha lock

in this loop, reg b contains totrow- current row being scanned
0783 :10:
0783 2844 A01C9S jrz :50 ;if any key is pressed then

0185
0186
0187
0789
018A
0788
078C
0180
07SE

C5
SF
3E07
90
11
11
17
57
OEOO

push
moy
LOl<
sub
ral
ral
ral
moy
lOK

;saye loop count
;e = columns

;d = row number * 8
;initialize column counter

e
:30

srI
jrnc

scan this row from right to left to get the column number
;repeat

;shift column bit into carry
;if a key is found then

0190 :15:
0790 C838 S
0192 30ZF A07C3S

enter the key whose column number is in c and row*8 is in d
into the keylst provided the key is not already in list and
there is an empty slot in the list.

0194
0795
0796
0791
0798
0799
079A
079C

lA
81
C5
4F
05
E5
0603
Zl04EF

moy
add
push
may
push
push
LOK
lDK

a.d
a.c
bc
c.a
de
hi
b.kl_len
hl,keylst

; c = key number
;save de
;save hi
;Iength of keYlist
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0182 10EE "01A2S

079F
01A2
01A2
01A3
07A5
07A7
07A9
01AA
07AC
01AE
01AE
07AF
0180

110000

1E
C81F $

2807 "01AE$
E63F
B9
ZB14 "01COS
1802 "07BO$

50
54

:18:

:22:

:25:

lDK

Id
bit
Jrz
and
cmp
jrz
jr

mov
moy

echo
inc

ENOM
djnz

a,[hl]
k'_used,a
:22
krow_m+kcol_m
e
:27
:25

e,1
cl,h

kle_len
hi

:18
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;if entry is used then

;check with current key
;exit lf this key is in list

;else (an empty entry is found)

;save adrs of empty entry in de
; end if

;next entry
;till list scanned

;until all columns scanned

0184
01B5
0186
0189
01BA
01BB
07BO
01BE

01CO
01CO
01Cl
07C2
07C3
01C3
01C4
01C5
01C6

1A
61
CAe007
EB
71
CBFE S
23
3601

El
01
1:1

oe
AF
B8
20C8 "0790$

:21:

:30:

check
mov
or
jz
ex
sto
sbit
inc
sto

pop
pop
pop

inc
xor
cmp
jrnz

if an empty entry was found.
a,d
a
:21
de,hl
e,[hl]
kl_used,[hl]
hi
OB_ct,[hll

hi
de
bc

c
a
e
=15

;if empty entry was found then
;hl = empty entry
;store t,e key in the list
;set used flag

;store debounee delay
;endif
;r estore all regsters

;endif
;increment column number

01C8
01C9
01C9
07C8
01CE
0700

C1

eB25 $

COEF01
1083 "0183$
C9

: 50:
pop

sla
ca II
djnz
ret

bc

I
rdrow
:10

;rstore be
;endif
;move to next row



oo
"0

~
~

@.....
<0
QI)
I\)

o
OJ
l7
Q
::J
(\)

o
o
3
"0
c:

~
oo
-ao
~
0"
::J
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;**
sbrt: CHKEY - checks if key number is on.
input:

;Reg A Keynumber
output:

;Z ind cl r Key is off.
n ind set Key is on.

0701 CHKEY: proc
0701 E5 push hi ;save ca II ers hi
0702 FS push af ;save key number
0103 IF rar
070lt iF rar
0705 iF rar ;right justify row number
0706 CDE507 cal I gtmask
0109 Fl pop af ;get key number
010A 05 push de ;save row mask
0108 COE507 call gtmask ;get col mask (col num is in bits 0••2)
010E El pop hi ;move row mask to I
070F COEF07 ca II rdrow ;get row of keys adr sed by t
07EZ A3 and e ;z ind value of key
07E3 El pop hi
07Elt C9 ret



sbrt: GTMASK - generates mask with one bit set.
• input:
;a bit number (0 ••7)
• output:
;e mask

(')
o
"0
~
ciS"
a:
6...
m
N

o
(/)

C'
Q
::::l
CD
(')
o
3
"0
c:

1i
(')
o
-a
oa
o'
::::l

SORCIM 808x Assembler ver
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OlES GTHASK: proc
OlES lEOl lDK etl
01E7 E601 and 7
07E9 :10:
OlE9 C8 rz
OlEA (823 S sla e
OlEC 3D dec a
OlEO 18FA "07E9S jr :10
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o
o
3
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~
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::J
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sbrt: ROROW - Reads a row of keys
input:

Heg l lower 8 bits of adrs to read the row
output:

;reg A row value

07EF ROROW: proc

07EF 2622 lOK h,highlh.key) ;hl prt adrs for given row
07Fl 70 HOV A,l
07F2 ED4F S MOV R,A
07Fit 7E Id a, [h I]
07F5 EEFF xor Offh ; invert values
07F7 C9 ret
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KBSERV - services the key

hi to point to keycode table entry for this key

;used here and later

:ignore shift/ctl etc for chars less than 21h

keynumber
pointer to keylst entry (used for slide fnc only)

reg B

8dh
8bh
8ah
8ch, [ ,

e,a
d,O
hl,kycdtb
h I,de
a,·[hll
, '+1
:12

PROC

sbrt:
input:

reg A
[SPl-4
pr eserves

eQu
eQu
eQu
eQu
eQu

setup
mov
LDK
LOK
add
Id
cmp
jrc

KBSERV:

Ift_arw
rt_arw
up_arw
dn_arw
hm_scrn

0080
008B
008A
008C
0058

5F
1600
21C308
19
7E
FE21
381F ""0823S

07F8
07F8

07F8
07F9
01FB
07FE
07FF
0800
0802

0804
0805
0807

F5
ZEOI
CCEF07

push
lOK
ca"

af
1,1
rdrow

;row 0 adrs
;get row containing ctl,shift and alpha key

080A
0808
0800
0810
0812
0813
0814

F5
2E80
COEF07
E608
5F
Fl
83

PUSH
lOK
CAll
ANI
MOV
POP
OR

AF
L,80H
ROROW
8
E,A
AF
E

0815
0816
0817
0819
0818
0810
08lF
0821

5F
F1
CB53
202E
CB63
2014
C858
2004

$

""0849$
$

""0833$
$

""0827$

mov
pOP
bit
jrnz
bit
jrnz
bit
jrnz

e,a
af
ctl_ky,e
:50
shft_ky,e
:30
alph_ky,e
:25

:restore keycode

;go process ctl key

;go process shift key

;go process alpha key

store key code into 'key
0823
0823
0826
0827
0827
0829
08Z8
0828
0820
OalF
082F
0831

325EEF
C9

fE61
38F8 ""0823$

FE80
30F4 ""0823$

H20
18FO ""0823$

: 12:

: 25:

:21:

:28:

sto
ret

cmp
jrc

cmp
jrnc

xor
jr

a,lkey

80h
:12

20h
:12

;process alpha key

;exit when less than 'a'.

;or when >= 80h

;fold char to upper case

Alpha has no effect
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0841 SF

chars" to > (asci i codes 27h to 3eh) are converted using
the shft tb

;goto alpha when char> '::I'

;process shift key

;convert [ to

'd=O from before

;goto process shift numerics etc
:invert shift bit for '\"
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e,a

ht.shft_tb 
hi .de

'a'
:27
, ['

:35
:28
a.']"
:12

a. [h I]
:1Z

mov

Id
jr

lDK
add

cmp
Jrnc
cmp
jrc
jrnz
lOK
jr

:35:

:37:

:30:

210408
19

7E
18DA "'0823S

FE61
30F4 "'0828$
FE5B
3806 "'0841$
20F2 "'082FS
3E5D
18El "'0823$

0842
0845
0846
0846
0841

0833
0833
0835
0831
0839
0838
0830
083F
0841

0849 :50: ;process control key
if char is between a •• z then turn off the 3 high order
bits.
if char is between '.' •• '?' it is translated as per table ctl_tb'
if char is the arro~ keys or the ']~/'[' key the slide functions
are ca II ed.

0849
0848
0840
084F
0851
0853
0855
0857
0859
0858

FEaD
2833 "'0880S
fE88
2833 "'0884S
FE8A
2840 "'0895S
FE8C
2840 "'0899$
FE5B
2850 "'08AO$

crop
jrz
ClrP

jrz
cmp
jrz
cmp
jrz
cmp
jrz

Ift_srw
slide'
rt_arw
sl ider
up_arw
s'ideu
dn arw
sl iaed
hm_scrn
dohome

0850
085F
0861
0863
0865
0867

0869
0868
0860
086F
0871
0813

CB63 $

Z808 "'0869$
FE2F
2004 "'0869S
3E1F
lS8A "'0823$

FE40 : 52:
3808 "'0815$
FE78
3082 "'0823$
E61F
18AE "'0823S

BIT
jrz
crop
jrnz
Idk
jr

cmp
jrc
cmp
jrnc
and
jr

shft_ky.e
:52
'I'
:52
a.07fh
:12.~,
:54
'z'+1
:12
lfh
:12

:test for cntl shift
;if not
; i sit ?
:if not '?'
:deleat key

:goto translate chars from table

0870 19

0815
0875
0811
0879
081C

:54:
FE2C
38AA "'0823S
21E708
5F

cmp
jrc
lO\<.
mov

add

, , '
:12
hl.ctl_tb-'.'
e.a

n I .de

;no translation if char below'.'

;d=O from above
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slide functions.

081E 18C6 A0846$

oo
~
Ci
;:r
~
m
I\)

o
QII
a
o
:;
<D

o
o
3
'0
c:

~

0880
0880
0882
0884
088't

0886
0889
088A

jr

sl j del:
OEOl LOK
1802 A0886S jr

s Ii der:
OEFE lOK

3A61EF :70: Id
81 add
4F MOY

a,piaad
a,c
e,A
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;get horizontal coord.

;r estore stack

;FUNCTION PIA

count for these keys ioverride count set by the kbdrvr)
;get return adrs
;pointer to repeat entry
;repeat count for slide keys

OPAO

re pea t
de
hi
sld_rct,[hll
hi
de

CALL

set
pop
pop
sto
push
push
ret

:14:

:ll:C06't09

01
El
3603
E5
05
C9

088B

088E

OS8E
088F
0890
0892
0893
0894

oo
-0oa
o
:::J

0895
0895
0891
0899
0899
0898

0898
089E
089F
OUO
08A2
OBA3
08A't
08A6
08A6
08Al
08A8
08AB

OEOI
180l A0898S

OEFF

2162EF
lE
81
E61F
'tF
7E
E6EO

81
4F
e01109
18El A088ES

slideu:

slided:

:16:

:18:

LOK
jr

lOK

lOll:.
Id
add
and
moy
Id
and

or
moy
call
jr

e,l
:16

hl.piabd
a. [h 11
a,c
lfh
e.a
a,{hll
OeOh

c
c.a
opbd
:14

;merge new vertoffset to lower 5 bits of
;PUB

;modify current with +l/or-l

08Ao dohome:

;SET DENSITY BIT

08AO
0880
0882
0884
0885

3A61EF
E601
F6EA
'tF
e06409

LO
ANI
ORI
MOI/
CALL

A,PIAAD
OOOO_OOOlB
VFLO
C,A
OPAO

; GET OLD VALUE
;SAVE DENSITY BIT
;OR IN HORIZONTAL OFFSET

:FUNCTION PIA

0888
08B8
0880
08BE
08C1

3A6lEF
E6EO
4F
3AEFEF
18E3 A08A65

Id
AND
HeV
LO
jr

A,piabd
OEOH
C,A
A.YRTOFF
:78

:HOUSE KEEPING 8ITS

;GET LAST VERTICAL OFFSET
;and the vert to 0 also
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0
1J
~ key code translation tables
C
;:t 08C3 kycdtb:
0 08C3 IB097f7F 08 esc. tab. ere. ere...

CD
CD 08C7 1FOO275B DB erc, cr, , I , I. I [II\)

0
CD
c- 08CB 31323334 DB '1', '2'. '3', • 4'g
::J
CD OaCF 35363738 DB '5', '6'. '7'. 's'0
0
3 OSD3 71116572 DB 'Q', 'w', ·e·. 'r'1J
c
~ 0801 74797569 DB 't', 'yl, 'u' , , i •
0
0
-a 0808 61736466 08 'a', 's', 'd', 'f'
0a OSOF 676a6A68 DB 'g', 'h', 'j', 'k'0
::J

OaE3 7A7S6376 DB 'z', 'x', 'c', ' v'

OBE7 626E6D2C DB 'b', 'n', 'm' , ,.'
OaE8 8A8D3020 DB 8ah. 8dh, '0'. • •

OaEF 2E106F39 DB .... 'pI, '0'. '9 •

08F3 8B8C202F DB 8bh, 8ch. ,-,. ./.
08F7 3B5C6C3D DB _;e .. "'. ' I ' • • ='

OaFB shft_tb:
08FB 2200000000 08 .... , OOh • OOh, DOh, OOh

0900 3C5F3E3F29 DB '<', •-', ')', • l' , , J'

0905 2140232425 DB '!', 'a', "', •s' , '%'

090A 5E262A2800 DB 'A' , 't', '>0:' , , ( ., OOh

090F 3A002BOO DB e: •• OOh. '.'. OOh

0913 ctl_tb:
0913 7BIF7D7E 08 I{', , _'-40h, '}', .-,
0917 8081828384 DB 80h, 81h, 82h, 83h, 84h

091C 8586878889 DB a5h, 86h. 87h. 88hll 89h

0921 00000060 DB OOh, DOh. OOH, 60H
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*[4]
0925 COEHL:

;Compare DE to Hl as unsigned integers.
;ENTRV
;OE.Hl set to values to compare

;EXIT
;lbit set if DE Hl
;Cbit set if DE < Hl.

Uses AF.
0925 1A HOV A.D
0926 BC CMP H
0921 CO RNZ ;If o .ne. H
0928 18 HOV A.E
0929 BD CMP l
092A CO RNl :if DE .ne. HL
0928 31 STC
092C C9 RET
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0920 Proc
0920 C5 PUSH Be

092E 4F MOV e,A
092F 3ES5 :1: LDK A,SeLFRE

0931 3D :MlOOP: DEC A ;(4 tics)
0932 40 MOV 8.8 ;(4 tics)
0933 49 MOV e.e ;(4 tics)
0934 e23109 JNI :MLOOP ;UO tics) If 1 ms not elapsed

0931 00 DEC e
0938 e22F09 JNI :1 ;If requested msec not done

0938 e1 POP Be ;restore registers
093C C9 RET

:SClFRE 2000/22 ;Z80, Zmhz
; •••defined in OCeTXT.ast

;EXIT
;NONE

Number of Milliseconds to delay
(F reQ/I00 0 )/25

DELAY:
;·N· Milliseconds
;ENTRY
;A

;SeLFRE

0920
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FULl:
;Fill block of memory with byte value.
;ENTRY
;OE=LENGTH TO broadcast character
;C =character TO broadcast
;Hl=FWA TO START broadcast

(")
o

"C
~
cO·
~
@...
co
(Xl
I\)

o
(I)

0-
Q
::l
CD
(")
o
3

"C
c:
~
(")
o
-a
Q
~o·
::l

0930

0930
093F
0940
0941
0942
0943
0944
0945
0946
0947
0948
0949
094A
0948
094C
094E

eEOO
78
82
C8
71
18
18
82
C8
42
48
54
50
13
ED80
C9

;EXIT
;FILL DONE

LK C,O
F I LLC: MOV A,E

OR 0
Rl
5TO C, [h I]

DEC DE
HOY A.E
OR 0
RZ
MOY 8,0
MOY C,E
MOY D,H
MOY E,L
INC DE

S LOIR
RET

;FILL WITH ZERO

return here if broadcast 0 bytes
1st byte

return here if broadcast 1 byte

BC := (count)

DE := HL + 1
overlapping move



oo
"0
~
Ci
::t
g

CO
CO
I\)

o
(II

C7
Q
::J
CD

o
o
3
"0
c:
i
o
o-ao
~o
::J
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Hardware PIO function processors. C:SOROHA .ASH

094F SPAO:
;Set PIA for output

09ltF 3E03 lDK A.,03h ;CRA1-O., Interrupt inputs CAl
0951 3Z012C STO A.,H.VIO+l :set data direction
0954 3EFF lOK A.OFFh
0956 3Z002C STO A.,H.VtO :set a1l A lines as output
0959 3EOO lOK A.,O
0958 32032C STO A.,H.VIO+3
095E 3EFF lOK A.,OFFh
0960 32022C STO A.,H.VIO+2 ;set all B lines as output
0963 C9 RET
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ONOTE

ONOTE

OPAO:
;Output data to pia A register

PIA definition.
7 6 5 4 3 2 1 0

+--+--+--+--+--+--+--+--+
horizontal offset :001

+--+--+--+--+--+--+--+--+
The DDfdouble density) bit is inverted and the jumper must be instalJed on the pc board.
If the 0 bit is lOW double density is set if it is HIGH single density is set.
8it 0 of "PIAAO" :
set single density
reset double density

0964

oo
-a
o
~
o'
:;,

0964
0964 3E07
0966 32012C

;ENTRY
;C

;EXIT
;NONE

PROC
lOK
STO

data

A_4+3
A,H.VIO+l

0969
096A
0960
~970

79
3261EF
32002C
C9

MOV
STO
STO
RET

A,C
A,PIAAO
A.H.VIO ;send data
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Hardware PIO function processors.

data to ~HI 8 i"egister
PIA definition•

1 6 543 2 1 0
+--+--+--+--+--+--+--+--+
tDltOOt A Gt vert offset I
+--+--+--+--+--+--+--+--+

0971

0971
0971
0973

0976
0917
097A
0910

3E04
32032C

1-9
3262EF
3202ZC
C9

OP8D:
;'Output.

;ENTRY
;C

;EXIT
;NONE

PROC
lDK
5TO

MO-Y
5TO
STO
RET

<lata

A,4
A,H.YI0+3

A,C
A,PIA8D
A.H.·YIO+2

<:/55/7= 59:92 Page 15
C:SDROMA .ASH

;send data



;LAST EDITED AT 09:29 ON 11 NOV 80
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;BIT 2 OF THE CONTROL REGISTER fA AND Bt ALLOWS SELECTION OF EITHER
;A PERIPHERAL INTERFACE ~EGISTER OR A DATA DIRECTION REGISTER.
;A "1" IN BIT 2 SELECTS THE PERIPHERAL REGISTER.

CPDRA
CCRA
CPDRB
CCRB

PERIPHERAL/DIRECTION REGISTER A
CONTROL REGISTER A
PERIPHERAL/DIRECTION REGISTER B
CONTROL REGISTER B

00
01
10
11

+---------------------------------------+
I ENTERED 05/01/81 FROM TNW XEROX. SEH. I
+---------------------------------------+

;THERE ARE FOUR COMMANDS TO THE 6821

BMIEEE.ASM

;THE TWO DATA DIRECTION REGISTERS ALLOW CONT~OL OF THE DIRECTION
;OF DATA THROUGH EACH CORRESPONDING PERIPHERAL DATA LINE.
;A DATA DIRECTION REGISTER BIT SET AT "0" CONFIGURES
;THE CORRESPONDING PERIPHERAL DATA LINE AS AN INPUT.

;A RESET AT POWER UP HAS THE EFFECT OF ZEROING ALL PIA REGISTERS.
;THIS WILL SET PAO-PA7, PBO-PB1, CA2, AND CB2 AS INPUTS,
;ANO ALL INTERRUPTS DISABLEC.
:SIGNALS ATN, REN. AND IFC WILL 8E DRIVEN LOW
;UNTIL INITIALIZED BY SOFTWARE.

;OATA DIRECTION IS ALWAYS SET FOR OUTPUT FOR THE DATA REGISTER.
;OATA MUST BE SET TO ALL ONES WHEN INPUTTING.
;THE INTERFACE IS IN SOURCE HANDSHAKE MODE IF DATA ENABLE (peo)
;IS SET TO "0", AND IN ACCEPTOR HANDSHAKE MODE IF SET TO "1".
;WHEN SWITCHING FROM SOURCE TO ACCEPTOR HANDSHAKE.
;ATN WILL ALWAYS BE LOW.
;TAKE CONTROL CAN ONLY BE CALLED FOlLOWING A GO TO STANDBY.
;AFTER A FATAL ERROR, PERFORM AN IFC RESET.

;STANDARD VALUES USED:

;CCRA 0OlHIFC)(DIR}10

;CCRB OOHeREN) (DIRlOO

;CPDRA SOURCE DIRECTION 1111_1111
DATA DATA

;CPDRA ACCEPTOR DIRECTION 1111_1111
DATA 1111 1111

;CPDRl3 SOURCE DIRECTION 0011_1111
DATA OOOA_OOIO ;A ATN

;CPORB ACCEPTOR DIRECTION 1101_o111
DATA 010o_0101



oo
~
~

@
~

:g
N

o
CD
C7

Q
::I
CD

oo
3
"0
c:

!!
oo
-aoa
0-
::I

BMIEEE.ASM
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IEEE-488 INTERFACE. C:SDROMA .ASH

;PIA SIGNAL DEFINITIONS:
;ALL SIGNALS ARE lOW ON THE IEEE BUS WHEN PIA REGISTER CONTAINS "1".

PAO DI:J 1
PAl 010 2
PAl 010 3
PA3 010 4
PA4 010 5
PAS 010 6
PA6 010 7
PA7 010 8

CAl SRQ
CA2 IFC

PBO ENABLE DATA OUT (ENABLED WHEN "0")
PBI ENABLE NDAC/NRFD (ENABL EO WHEN "Oil)
PB2 ENABLE EDI/DAY (ENABLED WHEN "0")
PB3 EOI
PB4 ATN
PB5 DAV
PB6 NDAC
PB7 NRFO

C5l NOT USED
C52 REN

;CONTROl WORD FORMAT

;[ 7 ][ 6 ][ 5 ][ 4 ]{ 3 ][ 2 ][ I ]( 0

;(IRQAll[IRQA2][ CA2 CONTROL ]( DDRA]( CAl CONTROll
;{IRQBll[IRQ82]{ CB2 CONTROL ][ ODR8l[ CBI CONTROll

IRQAI 0 INTERRUPT FLAG SET BY FALL OF SRQ
IRQA2 0 NOT USED
CA2 110 SET IFC HIGH

111 SET IFC LOW
DORA 0 R/W DATA DIRECTION REGISTER A

I R/W PERIPHERAL REGISTER A
CAl 10 SET IRQAI HIGH ON RISE OF SRQ

IRQBI 0 NOT USED
IRQ82 0 NOT USED
CB2 110 SET REN HIGH

HI SET REN LOW
DDRB 0 R/W DATA DIRECTION REGISTER B

I R/W PERIPHERAL REGISTER B
CBl 00 NOT USED



CAN BE CALLEDWHIL£ IN ANY STATE.

EXITS IN THE CONTROLLER STANDBY STATE (ATN HIGH).
SOURCE HANDSHAKE MODE

SORCIM 808x Assembler ver
IEEE-488 INTERFACE.8HIEfE.ASH

(:/55/1= 59:92 Page 18
C:SDROMA .ASH

;CHECK IFC SUB-COMMAND

IF M1". THE IFC SIGNAL IS SET LOW FOR 100 MICRO-SEC
AND ALL PIA SIGNALS ARE INITIALIZED

AF
Hl
O.C
:B1C20

CONTROL OUT

BIT 2 1
o X NO ACTION
1 0 SETS REN HIGH
1 1 SETS REN LOW

BIT 0

IE.CO: PROt
PUSH
PUSH
BIT
JRl

;PARAMET~R PASSED IN REGISTER C:

;BIOS CAll 1:

F5
E5
C841 S
2828 .... 09AFS

091E
091E
097F
0980
0982

()
o

~
ii"
a:
6

CO
Q)
I\)

o
(IJ
C
O
:3
(I)

()
o
3
'0
c:

~
()
o
-0
Q
!!.
0"
:::l

0984
0981
0'989
0988
098E
0990
0991
0994
0991
0999
099B
099E
09AO
09A2

21 !lIn
363A
3EFF
320029
363E
AF
320029
210329
3630
3E3F
320229
3634
3E02
320229

; INITIAL IZE
LK
STO
LK
STO
STO
XOR
STO
LK
STO
lK
STO
STO
lK
STO

ALL IEEE-488 SIGNALS
HL.CCRA
0011_1010B.(HLl ;ENASLE SRQ AND SET IFC-QUT LOW
A,1111_11116 ;OIRECT DATA OUT
A.CPDRA
0011_1110a. (HLl
A ;SET DATA TO ZERO
A.CPDRA
HL.CCR8
0011~0000B.{HLl ;SET REN-OUT HIGH
A,0011_1111B ;DIRECTION FOR SOURCE HANDSHAKE
A.CPD~B

0011 0100B,(HLl
A.OOOO_OOI0B ;VALUES FJR SOURCE HANDSHAKE
A,CPDRB

09AS 3El9
09A1 3D
0948 20FD .... 09A7$
09AA 3E36
09AC 320129
09AF CB51 $
0981 280B .... 093ES

;LEAVE 1Ft LOW FOR 100 MICRO-SEC
LK A.25 ;OELAY 100 MICRa-SEC

:81CI0: DEC A
JRNl :51<:10
LK A.OOll_0110B ;SET IFC HIGH
5TO A.CCRA

:61C20: BIT 2.C ;CHECK REN SU6-CO~MANO

JRl :61C40

09B3
0985
0981
0989
09B8
09BE
098F
09CO

3E30
C849 S
2802 "09BBS
3E3B
320329
El
Fl
C9

;SET/CLEAR REN
lK
BIT
JRZ
LK

:81<:30: STO
:Bl<:40: POP

POP
RET

A.0011_0000B
1. C
:61C30
A.0011_1000B
A.CCRB
HL
AF



09C1 IE.51 : PROC
09Cl E5 PUSH Hl
09C2 3A0029 LO A,CPORA ;ClEAR IRQAl
09C5 210229 lK Hl,CPDR8 : PULSE ENABLE ndac/nr fd
09C8 C8BE $ CBIT 1. [HLl
09CA C8CE S S8IT 1. [HLl
09CC 3A0129 LO A.CCRA ;SET SRQ VAlUe IN A
09CF Eb80 AND 100o_o0008
0901 07 RlC A
0902 El POP Hi.
0903 C9 RET

;8IT ° OF REGISTER A SET IF SRQ IS LOW

CAN BE CALLED ONLY WHILE IN SOURCE HANDSHAKE HOOE.

SORCIH 808x Assembler ver
IEEE-48B INTERFACE.

3.5E <:/5511= 59:92 Page 19
C:SOROMA .ASH

STATUS IN;8105 CALL 2:

8MIEEE.ASMoo
'0
'<

~
@

<0
CD
I\)

o
OJ
tT
Q
::J
CD

o
o
3
'0
c:
i
o
o-aoa
0-
::J



BMIEEE.ASM

CAN BE CALLED ONLY WHILE IN SOURCE HANDSHAKE MODE
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IEEE-488 INTERFACE. C:SDROMA .ASM

;SET ATN HIGH

;FLOAT DATA BUS

AF
A,OOOO_OOlOB
A,CPDRB
A
A,CPDRA
AF

IE. GT S: PR OC
PUSH
LK
STO
XOR
STO
POP
RET

;NO PARAMETERS PASSED

;8IOS CALL 3: GO TO STANDBY

F5
3E02
320229
AF
320029
Fl
C9

0904
0904
0905
0901
090A
0908
090E
090F



09EO IE.TC: PROC
09EO E5 PUSH Hl
09El 210229 LK HL.CPORB
09E4 C841 S BIT O.C
09E6 2022 "'OAOA$ JRNZ : 84C30

;TAKE CONTROL SYNCHRONOUSLY
09E8 3601 STO 0000_0111B. [Hll ;OISABlE DRIVERS
09EA 3A0329 lO A.CCRB
09EO C891 $ CBIT 2.A
09EF 320329 STO A.CCRS
09F2 3601 STO 1101_01118. [Hll ;OIRECTION REGISTER
09F4 CBD1 S SBIT 2.A
09F6 320329 STO A.CCR8
09F9 3685 STO 1000_0101B,[HU ;SET NRfD lOW
09FB 3E19 LK A,25
09FD eB6E S :B4CI0: BIT 5, [HL]
09FF 2807 AOA08$ JRZ :B4C20 ;DATA VALID HAS DROPPED
OA01 3D DEC A
OA02 20F9 A09FDS JRNZ :84CI0 ;WAlT 100 MICRO-SEC
OA04 3E81 LK A.I000-00018 ;SET DATA VALID TIMEOUT ERROR
OA06 1816 AOAIES JR : B4C40

OA08 36e5 :84C20: STO 1100_0101B.[HU :SET NDAC lOW
OAOA CBE6 S :84C30: S6IT 4. [HL] ;SET ATN LOW

:SET-UP FOR SOURCE HANDSHAKE
OAOC 3A0329 LD A,CeRB
OAOF C897 S eBIT 2,A
OA11 320329 STO A.CeR8
OA14 363F STO 0011_1111B. [HLl ;DIRECTION REGISTER
OA16 eB01 $ SBIT 2,A
OA18 320329 STO A.CeRB
OA1B 3612 STO 0001_00108, (HU ;CONTROl SIGNAL INITIAL VALUE
OAlO AF XOR A ;CLEAR ERROR CODE
OAIE El : B4C40: PO? HL
OAlF C9 RET

;ERROR CODE RETURNED IN REGISTER A.

:81T 0 OF REGISTER C SET TO TAKE CONTROL ASYNCHRONOUS

STATESTANDBYCONTROLLER
UTN HIGH).

TAKE CONTROL

CAltED ONLY WHILE lA THE

EXITS IN THE CONTROLLER ACTIVE STATE (ATN LOW).
SOURCE HANDSHAKE MODE.

,. lor
\,rM VL.

;BIOS CAll 4:
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.....
CD
Q)
I\,)

o
QI
0-
Q
;:,
CD

o
o
3
"0
c:

~
oo
-a
o
a
0"
;:,



OA20 IE.OIM: PROC
OA20 E5 PUSH HL
OA21 21D229 lK HL,ePDRB
OA24 CBE6 S SBIT 4, [HLl ;SET ATN LOW
OA26 CB46 S 8IT O,[HU
OA28 2825 "'OA4FS JRZ IE.SHK

;SET-UP FOR SOURCE HANDSHAKE
OA1A 3617 STO 0001_01118, [HL] ;OISABLE DRIVERS
OA1C 3A0329 LO A,CeRB
OA2F C891 S eBIT 2,A
OA31 320329 STO A,CeRB
OA34 363F STO OOll_ll11B,[Hl] :DIREeTION REGISTER
OA36 C801 $ SBIT 2,A
OA33 320329 STO A,eeRB
OA38 AF XOR A ;fLCAT EXTERNAL DATA BUS
0'A3C 320029 STu A,epORA
OA3F 3612 STO 0001_00106, [Hll ;eONTROL SIGNAL I NIT I AL VALUE
OA41 1S0C "'OA4FS JR IE.SHK

;HULTI-lINE MESSAGE IN REGISTER C

OUTPUT I~TERFACE MESSAGE

EXITS IN THE SOURCE HANDSHAKE MODE WITH ATN LOW.

CAN BE CALLED WHILE IN ANY MODE OR STATE

:BIOS CALL 5:

;ERROR CODE RETURNED IN REGISTER A

SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 82
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EXITS IN THE SOURCE HANDSHAKE MODE WITH ATN HIGH.

;ERROR CODE RETURNED IN REGISTER A

CAN BE CALLED ONLY WHILE IN THE SOURCE HANDSHAKE MODE
WITH ATN HIGH OR lOW.

;~UlTI-lINE MESSAGE IN REGISTER C
;EOI REQUEST IN REGISTER 8

SET DAV HIGH
SET EOI HIGH
REMOVE DATA fROM BUS

;SET ATN HIGH
;CHECK IF EOI REQUESTED

;READY fOR DATA

;SET DAV lOW

;OAC TIMEOUT RE-ENTRY
;PlACE DATA ON BUS

;DATA ACCEPTED lOW
;SfT DEVICE NOT PRESENT ERROR

;WAIT FOR 100 MICRO-SEC
;SET RFO TIMEOUT ERROR

;WAIT 1000 MICRO-SEC
;SET DAC TIMEOUT ERROR

;DATA ACCEPTED

OUTPUT DEVICE MESSAGE;BIOS CAll 6:
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OA43 IE.OOM: PROC
OA43 E5 PUSH Hl
OA44 210229 lK HltCPDRB
OA47 CBA6 $ CBn 4. [Hll
OA49 C840 $ BIT 0.8
OA48 2802 "'OA4FS JRZ IE.SHK
OA40 CBOE $ SBn 3. [Hll

;PERFORM SOURCE HANDSHAKE
OA4F C86E $ IE.SHK: BIT 5. [HL]
OA51 2018 "'OA6ES JRNZ :86C50
OA53 79 MOV A.C
OA54 320029 STO A.CPORA
OA57 3EOA lK A.10
OA59 CB7E S :B6C20: BIT 7. [Hll
OA58 2807 "'OA64$ JRZ : 86C30
OA50 30 DEC A
OA5E 20F9 "'OA59$ JRNZ :86C20
OA60 3E82 lK A.1000_0010B
OA62 181F "'OA83$ JR :86C80

OA64 C816 $ :B6C30: 8IT 6. [Hll
OA66 2004 "'OA6C$ JRNZ : 86C40
OA68 3E81 lK A.1000_00018
OA6A 1817 "'OA83$ JR :86C80

OA6C CBEE $ : 86C40: SBn 5. [HLJ
OA6E 3EFF :86C50: lK A.255
OA10 C876 $ :86C60: BIT 6.[Hll
OA72 2801 "'OA78S JRZ :86C70
0174 30 DEC A
OA15 20F9 "'OA10$ JRNl : B6C60
OA11 3E84 lK A.1000_0100B
0179 1808 "'OA83$ JR :B6C80

OA78 CB1E s :86C70: C81T 5. [HL]
0170 C89E $ CBIT 3. [HLJ
OA1F AF XOR A
OA80 320029 STO A.CPORA
OA83 E1 :86C80: POP Hl
OA84 C9 RET

oo
~

~
i:i
3:
9....

CD
CD
N

o
(II
tTo
3
CD

o
o
3
~
c:
~
o
o-ao
~
0"
:J



:SET-UP FOR ACCEPTOR HANDSHAKE
OASE 3611 STO 0001_0111 B. [Hl] :DISABLE DRIVERS
OA90 3A0329 lD A.CeRB
OA93 CB97 S CBn 2.A
OA95 320329 STO A.CeRB
OA98 3601 STO 1101_0IIIB• [Hl ] :OIREeTIO~ REGISTER
OA9A eBDl S SBIT 2.A
OAge 320329 STO A.eeR8
OA9F 3EFF LK A.1111_111lB :FLOAT INTERNAL DATA BUS
OAAI 320029 STO A.epORA
OAA,," 3655 STO 0101_010lB. [HL] :CONTROl SIGNALS INITI AL VALUE
OAA6 3645 STO 0100_0101B. [HLl ;SET ATN HIGH

;PERFORM ACCEPTOR HANDSHAKE
DAA8 C816 S :B7elO: BIT 6. [HU
OAAA 2820 "'OAeCS JRZ :B1C 50 ;DATA INVALID TIMEOUT ERROR RE-ENTRY
OAAC CBBE $ eBIT 1.(Hll ; SET NRFD HIGH
OAAE 3EOA lK A.I0.
OABO eB6E $ :B7e20: BIT 5. (Hll
OAB2 2008 "'OABCS JRNZ :87C30 ;DATA VALID
OAB,," 30 DEC A
DABS 20F9 "'OABOS JRNZ :B7C20 :WAIT 100 MICRO-SEC
OA81 118200 LK DE.lOOO_00108 ;SET DATA VALID TIMEOUT ERROR
OABA 1821 "'OADO$ JR : B1CBO

OABe CBFE S :87C30: SBn 19 [HLl ;SET NRFD lOW
OABE 3:A0029 lO A.ePDRA ;READ DATA
OACI 51 MOY D.A
OAC2 IEOD LK E.O ;READ EOI
OAC,," eB5E S BIT 3. (Hll
OAC6 2802 "'OACA$ JRZ :87(,,"0
OAca lEOl lK E.1
OAeA CBB6 S : 81C,,"0: CBn 6. [Hll :SET NOAe HIGH
OAee 3EFF :81C50: lK A.255
OACE CB6E S : B7C60: SIT 5.[Hll
OAOO 2809 "OAD8S JRZ :B7e70 :OATA VALID DROPPED
OA02 3D DEC A
OAD3 20F9 "'OACES JRNZ :B1C60 ;WAIT 1000 MICRO-SEC
OAD5 CB03 S SalT 29E ;SET DATA INVALID TIMEOUT ERROR
OAD1 CBFB $ SBn 7.E
OA09 180l "'OADDS JR : B1e80

CAOB C8F6 S : 87Cl0: salT 6. [HLl ; SET NDAC lOW
OAOD EB :87C80: EX DE.HL ;MOVE RESULTS T.o REGISTERS A AND Hl
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IEEE-488 INTERFACE. C:SDROMA .ASHBMIEEE.ASM

:OEVICE MESSAGE RETURNED IN BOTH REGISTERS A AND H
:ERROR CODE RETURNED IN REGISTER L

;SAVE RE-ENTRY DATA

INPUT DEVICE MESSAGE

DE
CE.HL
HL.CPORB
O. [Hll
:B1C10

PH OS CALL 1:

CAN BE CALLED WHILE T~ ANY MODE OR STATE

EXITS IN THE ACCEPTOR HANDSHAKE MODE WITH ATN HIGH.

I E.I OM: PROC
PUSH
EX
lK
BIT
JRNZ

05
EB
210229
tB46 S
lOlA "'OAAS$

OA85
OA85
OA86
OA81
OA8A
OASe

oo
~
Ci
3:
8

CD
CJl)
N

o
OJ
CT
o
:;
CD

o
o
3
1J
c:

~
o
o-a
Q
!!
0-
:::l



oo
"0
~
Ci
::r
@....
!
5?
0o
:;
CD

oo
3
"0
c:

i
oo
-ao
ii
0-
::J

BMIEEE.ASM

DADE 1C
OAOF 01
OAEO C9

SORCIM 808x Assembler ver
IEEE-488 INTERFACE.

MOV A,H
POP DE
REf
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C: SOROMA • ASM



BMlEEE.ASM

;PARALlEL POll VALUE RETURNEe IN A.

EXITS IN THE SOURCE HANDSHAKE MODE WITH ATN LOW.

<:/55/1= 59:92 Page 86
C:SDROHA .ASH

FLOAT INTERNAL DATA BUS
READ PARALLEL POLL DATA
RE-STCRE SOURCE HANDSHAKE MODE

;FORM PARALLEL POll

3.5E

PARALLel POll

HL
HL,CPDRA
A,OOOl_1011B
A, CPDR B
1111_11116, [HLl
A, [HLJ
t), [lolL]

Hl,CPDR.B
0001_00108, [Hll
Hl

CAN BE CALLED ONLY ~HllE IN THE SOURCE HANDSHAKE MODE
WITH ATN ~IGH OR lOW.

PROC
PUSH
LK
LK
STO
STO
lD
STa
lK
STO
PCP
RET

IE.PP:

iBIOS CALL 8:

SORCIM 80gx Assembler ver
IEEE-488 INTERFACE.

E5
21C029
3EIB
320229
36FF
1E
3600
210229
3612
El
C9

OAEl
OAEl
OAE2
OAE5
OAE7
OAEA
OAEC
OAED
OAEF
OAF2
OAF4
OAF5

o
o
'0

~
cD"
=:;
~
co
01
I\)

o
G>
0o
:;
CD

oo
3
'0
c:

~



*[5]
SIRST:
iMaster reset SiO
:ENTRV
:C 51.S1b or 51.564 for 1200/300 baud

50RCIM 808x Assembler ver
SIO - Serial I/O Processors.o

o

~
1C
;?;
@

CD
(l)
N

o
Ul
C'
o
:;
CD

o
o
3

1J
c:

~
o
o
-0
o
~o·
:::J

OAF6

OAF6
OAF6 3E'57
OAFS 32002A

OAFB 79
OAFC 32CIEF
OAFF 32002A
0802 C9

:EXIT
:NONE

PROC
LDK
STO

MOV
STO
STO
RET

A,SI.MRST
A,H.SCTRL

A,C
A,ACIAO
A,H.SCTRL
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:master reset

:Iast-command cell
;select 510



;EXIT
;c character read

0803 PROC
0803 C0280B CAll ACISTAT
OB06 E601 ANI SI.RRDY
OB08 28F9 "0803$ JRZ READER ;if not ready

OeOA AF XRA A
OB08 3Z0AEF STO A.SERFLG ;SET FLAG

OBOE 3A012A LD A.H.SREC ;get data
OB11 4F MOV C.A ;C=A
0812 C9 RET

SORCI~ 808x Assembler ver 3.5E
S10 - Ser i a I I/O Processors.oo

"tI
~
cD
;:r
g

<D

~
o
CD
C"
o
:3
CD

oo
3
"tI
c:

~
o
Q
"tI
o
~o
::J

OB03 READER:
;Input one byte from reader port
; ENTRY
;None
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(') SID - Serial I/O Processors. C:Sl)ROMA .ASH0
"C
~ DBl3 SLST:cO·
~ ;Get list device status
@ ;ENTRY
co ;NONE
(Xl
I\)

0 ;EXIT<n
C" ;A O. IF NOT REAOY0
:3 ;A OFFh IF READY
(1)

;ZBIT SET IF NOT READY FOR OUTPUT(')
0
3

OB13 PROC"C
C

Oa13 C02808 CALL ACISTAT
~
(') 0816 E602 ANI SI.TRDY
0 OB18 (8 RZ:a
0a 0819 F6FF ORI TRUE
0- OB18 (9 RET
::J



SORC IflI SOh Assembler ver 3.5E <:/55/1= 59:92 Page 90
() 510 - Serial I/O Processors. C:SOROMA .ASH
0
't:l
~ OB1C LIST:IC
% ;Output one byte to list port
4) ;ENTRY
co ;C character to output
(J)
I\)

0 ;EXITGI
C' ;NONE0
:; OBIC PROC
CD 081C (5 PUSH BC ;SAVE CHARACTER
()
0
3 OB10 (01308 : 1: tALL SLST ;GET STATUS't:l
c: 0820 28FB "'OBIOS JRl :l
~
() 0822 C1 POP BC ;RESTORE CHARACTER0
-0 0823 19 MOV A.C
0 0824 32012A STO A.H.SXMT :send chr
~
0 OB27 C9 RET
:J
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0 510 - Serial !lO Processors. C:SDROHA .ASM
0
"C

~ 0828 ACISTAT:10·
~

;RETijRN STATUS OF THE SERIAL ?ORT
@ ;ENTRY
co ;NONE
co
I\)

0 ;EXIT
(II

cr ;A STATUS REG
0
3
CD OB28 PROC
0
0 08Z8 3A012C LO A.H.VIO+l
3 08ZB OF RRC A"C
c: DBZC E6Z0 ANI ZOh
~ OBZE <\F MOV C.A
0 08ZF 3A002A LO A.H.SSTS0
ii OB3Z E60F ANI OOFh
0

~ 0834 Bl ORA C
o· 0835 4F MOV C.A
::J OB36 3AOAEF LO A. SERFLG

0839 E601 ANI 01
OB38 81 ORA C
DB3C 3Z0AEF STO A.SERFLG
083F C9 RET
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Disk I/O routines. C:SDROMA .ASH

>l<[6]

DOOA NRETRY: 10 ;NUMBER OF RETRYS MUST BE AT LEAST 2
EFDO SAVTYP OEFDOH ;DISK TYPE
EFDI ROT WRTS: OEFDIH ;NUMBER OF SEC TORS TD READ OR WR HE
EFD2 «PADR: OEFC2H This location is assigned in BIOS

and f U led in by loader in ROM
EF04 KEYLST: OEFD4H KEY LIST GOES HERE
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C:SDROMA .ASHo

o
"'0
~
to"
;:r
@

cD
co
I\)

o
en
0o
:3
(!)

o
o
3
"'0
C

~
o
o
-0
o
~
c)"
::J

DISK EQUATES

0010

0000
0010
0020
0040
0060
0080
OOAO
OOCO
OOEO
OOFO
DODO

2100
2100
2101
2102
2103

MSECB:

O.RES:
O.SEK:
O.STP:
O.STPI.:
D.STPO:
D.RDS:
D.WRTS:
O.RDA:
O.ROT:
D.WRTT:
D.FINT:

;OISK REGISTERS

D.CMOR:
D.STSR:
D.TRKQ.:
D.SECR:
O.OATR:

OlOH

OOOH
OlOH
020H
OItOH
060H
080H
OAOH
OCOH
OEOH
OFOH
OOOH

H.FOC
H.FDC
D.CMDR+l
O.CMOR+2
D.CMOR+3

;MULTI SECTOR BIT

;RESTORE
;SEEK
;STEP
;STEP IN
;STEP OUT
;READ SECTOR
; WR ITE SECTOR
;READ ADDRESS
;READ TRACK
;WRITE TRACK
;FORCE INTERRUPT

;OISI< COMMAND REG
;STATUS REG
;TRACK REG
;SECTOR REG
;OATA REG

(WR ITE)
(READ)

(R/W)

;STATUS DEFINITIONS

0000
0001

0001
0002
0002

0002
0004
0004

0008

0004
0010
0010

0020
0020

0040
0080

BS.BSY:
DS.BSY:

as.ORe:
DS.INX:
OS.ORC:

BS.TKO:
OS.TKO:
OS.LSD:

OS.CRC:

as.SEK:
OS.SEK:
OS.RNF:

OS.HDL:
DS.WTF:

OS.WTP:
DS.NRY:

a
1 SHl 8S.BSY

1
1 SHL BS.ORe
DS.INX

2
1 SHL BS.TKO
OS.TKO

08H

4
1 SHL BS.SEK
OS.SEK

201-1
OS.HOL

40H
80H

;BUSY

;INDEX MARK DETECTED
;DR IS FULL ON READ. E~PTV ON WRITE

;TRACK ZERO

:LOST DATA

;CRC ERROR IN 10 FIELD

;SEEK ERROR
;RECORD NOT FOUND

;HE4D LOADED
; WR.ITE FA UL T

;WRITE PROTECTED
;CRIVE NDT READY

:OISK TIMING COuNTS

0014 o.eEL: 20 ;DELAY AFTER FUNCTION



()
o
i3
oa
o
::::J

MACRO DEFINITIONS
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C:SDROHA .ASH

ENAROM MACRO
01
OUT 0
lOK A.O
STO A.ROMRAM
EI
ENDM

DISRDM MACRO
01
OUT 1
lOK A.l
STO A,ROMRAM
EI
ENOM

PUSHAL MACRO
PUSH BC
PUSH DE
PUSH HL
ENDM

POP All MACRO
POP HL
POP DE
POP BC
ENDM
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0 NEW DISK DRIVERS C:SDROMA .ASH
0

"C
~ 0840 RORV:
!D" ;RESET DRIVE
~
@ ;ENTRY
~ ; NONE
(Xl
I\)

0 ;eXIT
en ;C8IT SET I F ERRORt:T
0
3
CD 0840 PROC
0
0
3 0840 3EOA lDK A.NRETRY
"C
c: 0842 3205EF :LOOP: STO A.RTRY
~ 0845 CDA40D CALL SElDRV ;SElECT DRIVE
0 0848 3804 "'OB4E$ JRC : 1
0-a OB4A CDF708 CALL HOME ;HOME DRIVE
0 0840 00 RNC ;IF GOOD
~
0"
::l 084E 3A05EF :1: LO A.RTRY

OB51 3D DEC A
0852 FEDI CMP 1
0854 20EC "0842$ JRNZ :lOOP

0856 3EDl LDK A.I ;A = OfFH FJR C810S
0858 87 ORA A
0859 37 STC ; INDICATE ERROR
OS5A C9 RET



NO retries are performed at this level
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NEW DISK DRIVERS ~:SDROMA .ASH

085B RSEC:
;REAO SeCTOR
;~NOTE~

;I F ERROR

;SET RETRY TO 1 FOR OLD CBIOS
;RESET ZERO FLAG TO INDICATE ERROR

:INOICATE GOOD TO CBIOS

A.I
A,RTRY
A

A

NUMBER OF SECTORS

LAST DHA ADDRESS PLUS ONE IF GOOD TRANSfER
RESET IF ERROR
NONZERO IF ERROR

1 IF ERRORlSO OLD CBIOS DOESN'T DO RETRYS)

IV,READ
R_WSEC
:1

;ENTRY
;8

;eXIT
;HL
;Z81T
a

;RTRY

0858 PRot

0858 FD21750C $ LOK
OB5F CD8408 CALL
0862 3802 .... 0866$ JRC

OB61t Af XRA
0865 C9 RET

0866 3EOl : 1: LDK
0868 3205EF STO
OB6B B7 ORA
OB6e C9 RET



No retries are perfor~ed at this level
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C: SDROHA .ASM

SEC:
WRITE A SECTOR
*NOTE:C

:IF ERROR

:INDICATE GOOO TO CBIOS

;SET RET~Y TO 1 FOR OLD :BrOS
:RESET ZERO FLAG TO INDICATE ERROR

NUMBER OF SECTORS

LAST DMA ADDRESS PLUS ONE IF GOOD TRANSFER
RESET IF ERROR
NONZERO IF ERROR

1 IF ERROR(SO OLD CBIOS DOESN'T 00 RETRYS)

A

IY,WRITE
R_WSEC
:1

NEW DISK DRIVERS

0860

ENTRY
8

;EXIT
:HL
;ZBIT
:A

:RTRY

0860 PROC

0660 F0217DOC $ LDK
Oa7l COB408 CAll
0874 3802 "0878$ JRC

OB76 AF XRA
0877 C9 RJ:T

0318 3EOl : l: LDK
081A 3205EF STO
OB7D 87 ORA
OB7E C9 RET
081F C9 RET



0880 PROC

*CHECK DENSITY

; DENS!TV lOCP(CHECK PRESENT DENSITY f IF! STl

OB80 3E02 LDK A.Z ;HOME DRIVE JUST ONCE
OB82 3205EF :R.ll: STO A.RTRY

;RETR Y lOOP BEFORE AND AFTER HOME

SORCI'" BOSx Assembler ver 3.5E (:/55/1= 59:92 Page 98
C:SDROMA .AS,",

SENDEN:
:READ THE ADDRESS AND SET CHECK FOR SINGLE DENSITY
: ENTRY
:NONE

()
o
"'0
~
ii'
;:r
@

<0
01
l\J

o
(Il

CTo
:3
<D
()
o
3
"'0
c:

~
()
o
-0
o
~
O·
::J

NEW DISK DRIVERS

OB80

: EXIT
;A
:6
;ZBn

NONZERO IF ERROR
NUMBER OF SECTORS ON ONE TRACK
RESET IF ERROR

:SAVTYP IS SET WITH DENSITY AND SECTOR SIZE

0885 0605 LDK 8.NRETRY/2 :HALF BEFORE HOME AND HALF AFTER

0881 C5 :RL2: PUSH 8C :SAVE RETRY COUNT
OB88 CDA40D CALL SElORV :SELECT DRIVE

JRC ? :NO ERROR CHECKING FOR SELDRV ~ECAUSE NO ERRORS ARE RETURNED AT THIS TIME
OB88 CDECOC CAll RADR :READ ADDRESS
OB8E C1 PCP BC :RESTORE RETRY
088F 3004 "0895S JRNC : 1 :IF GOOD
0891 10F4 "'OB87S DJNZ :RLZ :RETRY IN THIS DENS lTV

0893 1812 "'OBA7S JR :ERRI :IF ERROR HOME DRIVE. AND TRY AGAIN

*SET "SAVTYP"

0895 3AOCEF :1: LD A.DSTSB+3 :SECTOR LENTH STATUS BYTE
0898 E603 ANI OOOO_OOl1B ~0-3

089A FEOI CPI 0000_00010 :CHECK FOR 256
089C 2009 "'OBA7S JRNI :ERRI

OB9E 3E05 LDK A.0000_OlO18 :SINGLE DENSITY 256
08AO 32DOEF STO A.SAVTYP

OBA3 060A LDK 8,10 :SET FOR SINGLE DENS ITY
08A5 AF XRA A ~RESET FLAGS
OBA6 C9 RET ~GOOD RETURN

*IF DENSITY ERROR CHANGE DE~SITY AND RETRY TLl :RLl:

OBA7 CDF10B : ERR 1: CALL HOME :HOME DRIVE
OBU 3A05EF LO A.RTRY
OBAD 3D DEC A
OBAE 2002 "'OB82S JRNZ :RLl ;RETRY LOOP

OB60 3EOl LDK A.l
0882 81 ORA A ~ FLAGS TO NONZERO
0883 C9 RET :ERROR RETURN
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C:SDROMA .AS'"

_WSEC:
REAO OR WRITE SEGMENT
ENTRY
B NUMBER OF SECTORS TO READ OR WRITE
IY "READ" ADDR OR "WRITE" ADD~

()
o
'0

~
Ui"
;!
@

<0
00
l\)

oen
0o
:3
(I)

()
o
3
'0
l::

~
()
o
ii
Q
!.
0"
::l

NEW DISK DRIVERS

OBB4

08B4

OBB4 3EOA
OB86 3205EF

08B9 C5

OBBA C5
OBB8 FOES $

;EXIT
;Hl
;CBIT

PROC

LDK
STO

:RLOOP: PUSH

PUSH
PUSH

LAST DHA ADDRESS PLUS ONE IF GOOD TRANSFER
SET I F ERROR

BC

BC
IY

OBBO eOA400
OBeo 2805 AOBC7S

CAll
JRZ

SElDRV
:1

;TURN !)R IVE ON
;IF DRIVE WAS SELECTED DON'T READ ADDRESS

;SET "D.TRKR" TO HEAD POSITION

aBez CD800B
08C5 2012 AOBE9$

OBe1 CDlAOC :1:
OBCA 3810 AOBE9$

CALL
JRNZ

CALL
JRC

SENDEN
:ERRI

SEEK
:ERRI

;READ AD9RESS AND SET CONTROLLER
;STOP

;SEEK TO TRACK
;STOP

OBce
OBCE
OBCF
OB02
OBD3

DDEI
Cl
210508
E5
DOE9

$

$

POP
POP
LDK
PUSH
JMP

IX
BC
HL,:RTRYI
HL
[l Xl

;ADDRESS TO CALL IN IX
;NUMBER Of SECTORS TO R/W

; FOR RETURN
;CAlL AND RETURN TO :2

OB05
0606

OB07
060A
OBDa

OBOO
oaDE
DB EO

OBE2
OBE5

':>BE7

C1
DO

nOSH
35
2811 A03EES

1E
FE09
2007 AOBB9$

CD800B
2007 AOBEES

1800 AOBB9$

:RTRV1: PCP
RNC

LDK
DEC
JRZ

LD
CIolP
JRNI

CAll
JRNl

JR

BC

Hl,RTRY
[HU
:FIN

A, [HLl
NRETRY-l
:RLOOP

SENCEN
:FIN

:RlOOP

;RESTORE NU~BER OF SECTORS TO READ
;RETURN IF GOOD

; f\O MORE RETRYS

;GET ~UMBE~ OF RETRY

;LoCP

;CHECK TRACK ON THE SECOND RETRY
;STOP IF ERRJR

;LOCP

03E9 FDEl
08EB C1

OBEC Cl
aBED C9

:ERRl: POP
POP

PCP
RET

IV
BC

Be

;IF ERROR 3EFORE READ OR WRITE

03EE 37 :FIN: STC



(')
o
'0
~
cD
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CD
Q)
I\)

o
01
C
O
3
Q)

(')
o
3
'0
C
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o
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o'
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NEW DISK DRIVERS

OBEF C9
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C:SDROMA .ASM

RET



NEW DISK DRIVERS
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C:SDROMA .ASH

SCTRKR:
;SET CONTROLER TRACK REGESTER
;O.TRKR <= SAVTRK
;USED IN FORMATING WHEN YOU DON'T KNOW WHERE THE HEAD IS
;ENTRY
;SAVTRK TRACK

(')
o
"'0
~
cO·
;r
~
<0
00
I\)

o
lI>
0o
:3
CD
(')
o
3

"'0
c:

~
(')
o
~o
~o·
:::l

OBFO

OBFO
OBFO
OBf3
OBF6

3A 15EF
320121
C9

;EXIT
;O.TRKR

PROC
LD
STO
RET

SAVTRK

A.SAVTRK
A.O.TRKR



oo
~o
;:r
~
CD
(J)
N

o
en
0
o
:;
CD

o
o
3
"tl
c:
{

SORCIM 808x Assemoler ver 3.5E <:/55/7= 59:92 Page 102
~EW DISK DRIVERS C:SDROMA .ASM

08F7 HOME:
:HOME DISK DRIVE
:DRIVE IS ALREADY SELECTED AND READY
:If "SEKOEL" has the verify bit set this proc will check for seek and ere errors
:ENTRY
;SDISK DRIVE

;EXIT
;CBIT SET IF ERROR

08F7 PROC
OBF7 3A13EF lO A.SEKDEl :SEEK DELAY
OBFA E607 ANI OOuO_OllIB ;SPEAD & VERIFY BITS ONLY
OBFC 3213EF STO A.SEKDEL

OBFF 3EOO lDK A.D.RES
OeOl C07600 CALL PSEKC ;PERFORM HOME CO~MANO

oeolt 08 RC : I F ERROR

OC05 3AOO21 LO t... O.STSR
Oe08 C851 S BIT 2.A
OeOA zaoc "Oe18$ JRZ :l ;IF NOT ON TRACK ZERO

ocoe 3A13EF LD A.SEKDEL
DeaF f601t ANI 0000_0100B :VERIFY?
oell e8 RI ;NO VERIFY GOOD RETURN

oe12 3AOO21 LO A.D.STSR
oe15 E6l8 ANI 0001_1000B :TEST SEEK AND eRe
oe11 e8 RZ :GOOD RETURN

oe18 31 : 1: STe : I F ERROR
oe19 e9 RET



OCtA PROC
OClA 210121 lDK HL.D.TRKR
OClD 3A15EF LO A.SAVTRK
OCIO BE CMP [HL]
OC2l C8 RZ ;RETURN

OCll 320321 sTO A.O.CATR ;SH TRACK WANTED
OC25 3EIO LOK A.D.SEK
OC27 C0760D CALL PSEKC :PERFORM SEEK COMMAND
OC2A 08 RC ;I F ERROR

OC28 3A13EF to A.SEKDEL
OC2E E604 ANI OOOO_OlOOB ;VERIFY?
OC30 C8 RZ ;NO VERIFY GOaD RETURN

OC31 3A0021 to A.D.STSR
Ot34 E6l8 ANI 0001_1000B ; TEST SEEK AND CRC
OC36 C8 RI ;GOOD RETUR~

OC37 37 STC :IF ERROR
OC38 C9 RET

o
o

~
iii"
~
@

co
co
N

o
en
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g
::J
(J)

o
o
3
"'0
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o
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o
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::J

NEW DISK DRIVERS

OClA

SORCIM 808x Assembler ver 3.5E

SEEK:
;sEEK TO TRACK DEFINED BY SAVTRK
:TRACK REG UPDATED AND VERIFIED
;ENTRY
;SAVTRK SET TO DESIRED TRACK

EXIT
CBIT SET IF ERROR

IF NO ERROR CONTROLER TRACK
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sAVTRK



OC39 PROC
OC39 3EZO lDK A.D.STP
OC3B CD160D CALL PSEKC ;PERFORM STEP COMMAND
OC3E 08 RC ; I F ERROR

OC3F 3A13EF LD A.SEKDEl
0(42 E604 ANI oooo_nooB ;VERIFV?
OC44 C8 RI ;NO VERIfY GOOD RETURN

OC45 3AOOZl LD A.D.STSR
OC48 E618 ANI 0001_1000B :TEST SEEK AND CRC
OC4A C8 Rl ;GOOD RETURN

OC48 31 5TC OI F ERROR
cc.c (9 RET

()
o

~
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~
@
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o
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o
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~
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NEW DISK DRIVERS

0(39

SORCIM 808x Assembler ver 3.5E

STEP:
;STEP ONE TRACK
;SAVTRK IS NOT USED IN THIS PROC
;CONTROlER TRK REG IS UPDATED
;VERIFV IS PERFORMED
;ENTRV
;NONE

EXIT
CBIT SET IF ERROR

IF NO ERROR CONTROLER TRACK
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TRACK +/- 1



0(40 PROe
Oe40 3E40 lOK A,O.STPI
OC4F (07600 CALL PSEKC ;PERFORM STEP-IN COMMAND
0(52 08 RC HF ERROR

Oe53 3A13EF lO A,SEKDEL
0(56 E604 ANI 0000_01008 ;VERIFY?
0(58 (8 RZ ;NO VERIFY GOOD RETURN

Oe59 3A0021 LO A,O.STSR
Oe5e E618 ANI 0001_10008 : TEST SEEK AND eRe
oe5E e8 RZ :GOOD RETURN

oe5F 37 STC : I F ERROR
OC60 e9 RET

NEW DISK DRIVERS

OC40

SORCIM B08x Assembler ver 3.5E

STEPIN:
:STEP IN ONE TRACK
;SAVTRK IS NOT USED IN THIS PROC
;CONTROLER URK REG IS UPDATED
:ENTRY
:NONE

EXIT
CBIT SET IF ERROR

IF NO ERROR eONTROLER TRACK
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TRACK + 1



OC61 PROC
Oe61 3E60 lOK A.D.STPO
Oe63 CD1600 CALL PSEKC ;PERFORM STEP-OUT COMMAND
OC66 08 RC ;IF ERROR

Oe67 3A13EF LO A.SEKDEl
OC6A E604 ANI 0000_0100B ;VERIFY?
OC6e C8 RZ ;NO VERIFY GOOD RETURN

Oe60 3A0021 LO A.D.STSR
Oe70 E618 ANI 0001_10008 ;TEST SEEK AND eRe
oe12 C8 RZ ;GOOD RETURN

oe13 37 STC ; I F ERROR
OC14 e9 RET

SORCIM 808x Assembler ver 3.5E

STEPOUT:
;STEP OUT ONE TRACK
;SAVTRK IS NOT USED IN THIS PROC
;eONTROlER TRK REG IS UPDATED
;VERIFY IS PERFORMED
;ENTRY
;NONE

(")
o
"0
~
ii'
~..
-'g:
I\)

o
01
CTo
3
lD
(")
o
3
"0
c:

~
(")
o
-ao
~
0"
::J

NEW DISK ORIVER~

OC61

EXIT
eBn seT If ERROR

IF NO ERROR CONTROlER TRACK

<:/55/7= 59:92 Page 106
C:SDROMI\ .ASM

TRACK - 1
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NUMB OF SECTORS TO READ

PROC

;JMP AND RETURN TO CALLING PROC

LAST DMA ADDRESS PLUS ONE IF GOOD TRANSFER
SET IF ERROR

JMP

LDK A.D.RDS
STO A.RDT_WRTS

EXIT
Hl
CBIT

READ:
;ENTRY
;8

OC75

NEW DISK DRIYERS

OC75

OC75 3ESO
OC77 32DIEF

oe7A C3820C



;FALLS THROUGH TO RD WRT

NUMB OF SECTORS TO WRITE

A.D.WRTS
A.RDT_WRTS

LAST DMA ADDRESS PLUS ONE IF GOOD TRANSFER
SET IF ERROR

RD WRT

SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 108
C:SDROHA .ASH0 NEW DISK DRIVERS

0
"0
~ Ot70 WRITE:iii
3: ;ENTRY

~
;B

CD
Q)

; EXITI\)

0 ;HL
CD
17 ;CBn0
:3
III OC70 PROt0
0
3 OC70 3EAO LDK"0
c OC7F 32D1EF STO
~
0 JMP0
-0
0

i!
0-
~



PRoe

;SET SECTOR REG

;SET DE TO NUM3ER OF BYTES IN ONE SECTOR

;DISK TYPE
;DUMP TWO BITS

;SAVE NUMBER OF SECTORS TO READ OR WRITE

; SIZE ONLY
;SET FLAGS
;IF 128

Be

HL.123
A.SAVTYP
A
A
OOOO_OOllB
A
:2

LDK
LD
SRL
SRL
ANI
ORA
JRZ

PUSH

LO A.SAVSEC
STO A.D.SECR
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ENTRY
B NUMB OF SECTORS TO READ OR WRITE

;ROT WRTS D.RDS QR D.WRTS

D_WRT:
READ OR WRITE

;EXIT
;HL LAST DMA ADDRESS PLUS ONE IF GOOD TRANSFER
;eBIT SET IF ERROR

NEW DISK DRIVERS

oe82

Oe82 3A14EF
Oe85 320221

Oe88 C5

Oe89 218000
OC8e 3ADOEF
De8F CB3F S
OC91 CB3F S
Oe93 E603
Oe95 87
0(96 2804 "Oe9CS

oe82

o
o
-0
oe
o'
:::J

OC98 47 MOV
OC99 29 :BLOOP: ADD
OC9A 10FD "Oe99$ DJNI

Oe9C EB : 2: EX

Oe90 C1 POP
OC9E C5 PUSH

B.A
HL.Hl
:BLOOP

OE.HL

6C
Be

;SHIFT LEFT ONE BIT

;DE=HL

;RESTORE NU~BER OF SECTORS TO READ OR WRITE
;SAV~ ~UM~ER OF SECTORS TO READ OR WRITE

;GE.T COMMAN::> Atil 0 CHECK FOR MULTI-SECTOR

oe9F 18 MOV A.B ;GET Ni.JM3ER DF SECTORS
DeAD OEOO lDl< c.o ;~AKE NON"UlTI-$ECTOR
OCI\2 H02 CMP 2

OCA4 3802 "OCI\8S JRC : 1 nF LESS THA'" TWO SECTORS
OCAb OE1O lDK C.1OH ;MAKE MULTI-seCToR

OCA8 3AD1EF : 1: lD A.RDT WRTS ;GET D.~DS OR D.WRTS
OCAB B1 OR C ;MAKE MLL TI-SECTOR OR MJNMUL TI-SECTOR

; SET HL TC NU,",BER CF 8YTES TO TRANSFER

DCAC 210000 LDK HL.O
OCAF 19 :lOCP: ADD I-lL.DE
ecao 10FD "OCAF5 DJ"Il :LOOP
oeB2 ES PUSH HL ;SAVE lENTH

;GIVE COMMAND

OC33 DI
OCB4 CD84CD CAll F!)SI(



;00 DHA

ocao 2AOFEF :7: LO HL.DHADR ;HL DHA ADDRESS

OCCO HOlDe LOK DE.:6
OCC3 05 PUSH DE ; FOR RETURN

OCCIt 3A01EF LO A.RDT_WRTS ;GET COMMAND
OCC7 FEao CMP O.RDS
0((9 2003 AOCCES JRNI :5 ;IF WRITE

occa C30AOE JMP OMARO ;READ DMA RETURNS TO :6
aCCE C3200E :5: JMP DMAWRT ;WRITE OMA RETURNS TO :6

;CHECK FOR BUSY AND RESET

OC01 1A :6: LO A. [OEl ;GET STATUS
OC02 CB41 S BIT OyA
OCD4 C1 POP BC :RESTORE NUMBER OF SEC TORS
OC05 2aOE AOCESS JRl :4 ;IF NOT BUSY
OC07 05 DEC a ; SUBTRACK ONE FRO""' HiE NUMBER OF SECTORS AND SET THE ZERO FLAG
OC08 2005 AOCDFs JRNZ :Al :IF MORE THAN ONEy FORCE I NTERUPT

OCDA CDE60D CAll WBUSY ;IF NON MULTI-SECTOR R/W WAIT FOR BUSY TO DROP
OCOD 1803 AOCE2S JR :AZ

OCOF C06400 :A1: CAll FORINT ;CLEAR BUSY
OCE2 3A0021 :A2: LO AyO.STSR :GET STATUS

;CHECK FOR ERRORS

OCES E65C : ft.: ANI 0101_l100B ;TEST write protect. rnf. crc. and lost data
aCE1 2801 AOCEAS JRZ :3 ;IF GOOD

POP BC
JRNC :1

SORCIM 808x Assembler ver

;RESTORE STACK

;ERROR RETURN

:RESTORE LENTH
;IF GOOD

3.5E <:/5511= 59:92 Page 110
C:SOROMA .ASH

DEPOP
EI
RET

NEW DISK DRIVERS

OCSA 01
OCBB
OCBe C9

oe87 el
OCB8 3003 AOCBOS

*NOTE*
If this was a mutt-sector function their wil I not be a Record Not Found errory as the manual

;statesy because we left the chip before it got to the next sector to find it wasn·t there.

OCE9 37 STC :IF ERROR RECORD CDNTROLER REGESTERS

OCEA
OCEB C9

EI
RET ;RETURN



NEW DISK DRIVERS

Read Address info.
ADR:

;function diSkFOSK
:l

OFFH IF TIME OUT ERROR
SET IF ERROR
HEAD POSITION

PROC
lOK
01
CALL
JRC

SETS TRACK REG IN CONTROlER IF GOOD

SORCIM 80Bx Assembler ver 3.5E <:/5511= 59:92 Page III
C:SDROMA .ASM

READS SIX BYTES INTO "DSTSB"

;ENTRY
;NONE

;EXIT
;A

;C81T
;D.TRKR
*NOTE*

3EtO

t08400
383D "'0031$

aCEC

aCEt
OCEe
OCEE
oeEF
OCF2

oo
"0
~
10·
~
@

co
to
I\)

o
(II

1J
o
:3
(I)

o
o
3
"0
c:

~
o
o-a
o
~o·
::J

;WAIT FOR FIRST DRQ OR TIME OUT

;SET REGESTERS FOR DMA TRANSFER

OCF4 010600
OCF7 2l09EF

lDK
lDK

;SIX BYTES TO READ
;F6A FOR DHA

;WAIT FOR 1/4 OF A TRACK(60MSl OR ORQ

OCFA
OCFD
0000
0001
0002

110811
3AOOZl
IF
IF
OA120D

:lOOP:
lDI<
LD
RAR
RAR
JC

CE.4363
A.O.STSR

:3

;(13) GET STATUS
; (4)

; (4)

;(10) GOT ORQ

OC05
0006
0007
0008

18
7A
83
C2FOOC

DEC
Mav
eRA
JNZ

OE
A.D
E
:lOOP

; (6)

; (4)

; (4)

;(10)

;INDICATE TIME CUT ERROR

ODoa
aDoE
0010

C06400
3EFF
ISlE "'0030$

CALL
LDK
JR

FuRINT
A.OFFH
: 2

;CLEAR BUSY
;A=OFFH
;INDICATE A TIME OUT ERROR

;TRANSFER FIRST SYTe ANC CALL OMARO FOR LAST FIVE BYTES

0012
OC15
0016
0017
0018

3,\0321
77
23
08
CDOAOE

LD
STO
INC
DEC
CAll

A.D.OATR
A. [Hll
HL
ec
OMARD

;(13J GET BYTE
;(7) STORE gYTE
; (6)

;( 6)

;(17) CALL DMARD

;RETURN FROM CMARD AND ~AIT FOR BUSY TJ BE RESET

0018 CDE6CD
ODIE 3811 "'0031$

CALL
JRC

WBUSY
: 1 ;IF TIME JUT ERRJR

0020 3A0021 LD ;GET STATUS



SORCIM 808x Assembler ver 3.5E <:/55/7= 59:92 Page 112
NEW DISK DRIVERS C:SDROMA .ASH

;CHECK FOR ERRORS

ANI 0001_1000B ;TEST RNF AND CRC
0023 EblC ANI 0001_1100B ;TEST RNF, CRC AND DATA LOST
0025 2009 "0030$ JRNl :2 ;IF ERROR

;SET TRACK REGESTER

0021 3A0221 LD A,O.SECR ;GET TRACK
D02A 320121 STO A,O.TRKR ;SET TRACK
0020 Af XRA A ;RESET CARRY
OOZE 1801 "0031$ JR :1

0030 37 : 2: STC ;SET CBIT

0031 :1: 1:1
0032 C9 RET
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0 NEW DISK DRIVERS C: SDROHA .ASH
0
"0
~ 0033 REAOTRK:ro"
;r ;REAO ONE TRACK FROM THE DRIVE

~
;ENTRY

co ;OHADR FWA OF BUFFER
(Xl
~

0 ;EXITen
0- ;CBIT SET IF ERRORg
:::J
CD

0033 PROC0
0 0033 3EEO LOK A.O.RDT
3
"0 0035 01
c: 0036 C08400 CALL FDSK
~
0

0039 380C A0041S JRC :1 ;I F ERROR
0
U :00 OHA
0

~o· 003B OlFFFf LOK BC.OFFFFH ;FOR ROM 1.2
:::J 003E 2AOFEF i..o HL.OMADR

0041 COOAOE CAll OMARD : I N ROM
0044 EI
0045 AF XRA A
0046 C9 RET

0041 :1: EI
0048 C9 RET
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0 IIlEW DISK DRlVERS C: SDROMA .AS,",
0
"0
~ 0049 FMTTRK:
cO" ;FORMAT ONE TRACK~
0 ;ENTRY

CD ;OMADR FiolA OF BUFFER
(Xl
I\)

0 ;EXIT
1II
0- ;CBIT SET IF ERROR
~ 0049 PROC:::1
CD 0049 3EFO LOK A,D.WRTT
0
0 0048 DI
3 004C CD840D CALL FOSK"0
c: 004F 3810 AOD6lS JRC :l :IF ERROR!i
0 :CO C/'lA0-a
0 0051 01FFFF LOK BC,OFFFFH ;DEFEAT COUNTER
~
0 0054 2AOFEF LD HL,DMADR
:::1 0057 C0200E CALL OMAWRT

;CHECK FOR ERROR

005A 3A0021 LD A,O.STSR GET STATUS
0050 E644 ANI 0100_0100B TEST write protect. and data lost
005F 2801 AOD62$ JRZ :2 IF GOOD

0061 31 :1: STC

0062 :2: EI
0063 C9 RET



.t::UTOV• ~r,," f

0064 FORINT:
;INTERRUPT DISK CONTROLLER
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0068 87 ORA A ( 4)
Oe6e 0601 LDK B.7 (7)

006E 10FE "DObES :WLOCP: DJNZ :wlOOP (91) 03*1 ) WAlT

;CHECK FOR BUSY DROP

0070 COEbOO CALL WBUSY

0073 Cl POP BC
0074 Fl POP AF
OiH5 C9 RET

lOK A.D.FINT
STO A. D.CMDR

;NONE

;WAIT FOR AT LEAST 28 MICROSECONDS

;EXIT
;BUSY CLEAREO.

PROC
PUSH AF
PUSH BC

0064
006~ F5
0065 C5

006b 3EOO
0068 320021

o
o
'0
~
cO·
~..
CO
(Xl
N

o
CI.l
c:r
g
:::J
CD

oo
3
'0
C

~
oo
-0
o
~o·
:::J
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0076 PSEKC:
;OR IN SEKOEL AND PERFORM S~EK TYPE COMMAND
;ENTRY
;A SEEK TYPE COMMAND

EXIT
C81T SET IF ERROR
COMMAND SENT TO CONTROLER IF NO ERROR

0016 PROC
0076 41 MOV B.A ;B = A
0077 3A13EF LO A.SEKDEL
007A E617 ANI 0001_0111B ONLY UP~ATE.VER!FY. r. SPEAD
OD7C BO ORA B OR IN COMMAND
0070 C08400 CALL FD5K FUNCTION DISK
0080 08 RC IF ERROR
0081 C3E60D JMP WBUSY



oo
"C

~
cO'
3:
@

CD
<Xl
I\,)

o
(Jl

0-
Q
::::l
CD

o
o
3

"C
C

~
o
o-a
o
ii
0'
::::l
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0084 FDSK:
;FUNCTION DISK ROUTINE
iTHiS is THE ONLY ROUTiNE THAT WRiTES TO THE COMMAND REGESTER OF THE tONTROLER CHIP
;THIS ROUTINE HAS A BUILT IN DELAY OF AT LEAST 28 MICRO SEC. BEFORE RE~OING THE STATUS ON THE CHIP
;ENTRY
;A FUNCTION CODf

;EXIT
;A OFFH IS TI ME CUT ERROR
;CBIT SET IF ERROR

0084 PROt
0084 210021 LOK HL.O.STSR ;STATUS AND CDMMAND REGESTER
0087 C846 S BIT O. [HL]
0089 2803 "'OOBES JRZ : 1 ;IF NOT BUSY

0088 <:06400 CAll FORINT ;RESET BUSY

008E 77 :1: STC A. [HL] ; FUNCTI ON DR I VE( WR IT E COM~AND TO CONTROLER)

;WAIT FOR AT LEAST 28 MICROSECONDS

oeBF
0090
0092

87 ORA
0607 LDK
lOFE "'0092$ :WLOCP: OJNZ

A
B,7
:WLOOP

; (4)

; (7)

; ( 91 ) (13*7) WAIT

;WAIT FOR BUSY TO 8E SeT

0094 3EFF LDK
0096 47 MOV

OD97 C846 $ :LOCP: 8IT
0099 2004 "'OD9FS JRNl
0096 10FA "OnQ7$ DJNZ

0090 37 STC
DD9E C9 RET

009F 326AEF :3: S 0
DOAZ AF X A
ODA3 C9 R T

BS.BSY,CHLl
:3
: L~CP

A,DACTVE
A

; (1'

;(4) 256 LOOPS

;BS.6SY
;IF CHI? wENT BUSY
;IF NOT TIME-OUT

;IF ERROR A=FF AND CBIT SET

;SET DRIVE ACTIVE COUNTE~

;RESET CARRY FLAG



00A4

NEW DISK DRIVERS

ODAit
00A4 C00400
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;IF NOT DRIVE 1

;DISK DRIVE SWAP CELL
;SWAP A FOR B IF DSKSWP=l
;CAN ONLY BE 0 OR

;SELECT DENS ITY

A.SDISK
Hl,DSKSWP
[HLJ
1
I
: 1
A,40H

SELDEN

DRIVE TO SELECT

SET IF PIABD WAS THE SAME AS SDISK
RESET IF PIABO WAS DIFFERENT THAN SOISK
SET IF THERE ARE NO INDEX PULSES

PRot
CALL

LO
LOK
XOR
AND
CMP
JRNZ
LOK

SELDRV:
;SELECT DRIVE
;ENTRY
;SOISK

;EXIT
;zelT
;ZBIT
;CBIT

3A 17EF
21C7EF
AE
E601
FEOI
2002 "OD86S
3E40

00A7
OOAA
OOAO
OOAE
0080
0082
0084

~
~
Ci
;:t
6...

CD
Clll
I\)

o
GI
0o
:;
III
(')
o
3
"0
c:
~
(')

~
"0
oao
~

0086
00B8
0089
OOBC
OOBO
OOBF
ODCO

C640 : 1:
4F
3A62EF
47
E6CO
89
2808 "'ODCDS

ADI
MOV
LD
MOV
ANI
CMP
JRZ

40H
C,A
A, PIABD
B,A
1100_00008
C
:2

;GET DRIVE BITS ONLY

;IF DRIVE ALREADY SELECTED

;SELECT DRIVE

00C2
ODC5
00C7

COFFoe
3EFA
CDZD09

CAll
LOK
CAll
LOK
CALL

ROSKO
A,250
DELAY
A.250
DELAY

;TURN DRIVE ON

;WAIT FOR MOTOR SPIN UP

;ZND DELAY

OOCA
ODCC

3EOl
87

LDK
ORA

;INDICATED DRIVE WAS NOT SELECTED
;SET FLAGS

OOCO Z16AEF
0000 36Ff
0002
0003 C9

: 2: LDK
STO
EI
RET

HL.DACTVE
OFFH. [Hll
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(') NEW DISK DRIVERS C:SDROMA .ASM
0
"C
~ 0004 SELDEN:CO
~ ;SELECT SINGLE OR DOUBLE DENSITY
@ ;ENTRY
<0 ;SAVTYP BIT 0:
Ql

1 = SINGLE. 0 DOUBLEI\)

0
en
0- ;EXJT0
3 ;NONE
CD

*NOTE Bit 0 of "PIAAD" :(')
0 set single density
3

"C reset double density
c:
~ 0004 PROC
(')
0 0004 3A61EF to A.PIAAO ;PRESENT VALUE OF PIA REG-a 0001 E6FE ANI 1111_1110B ;CLEAR BIT 00a 0009 4F MOV C.A
o·
::J ;SET DENSITY BIT

OOOA 3AOOEF LD A.SAVTYP ;GET DISK TYPE INFO
0000 OF RRC ;CBIT <= BIT 0
OOOE 300l AODElS JRNC :1 ;IF "SAVTYP" BITO IS 0

OOEO CBel $ SBn O.C ; SET BIT o OF REG C

OOEl CD6409 :I: CAll OPAD ; FUNCTION PIA
O'OE5 C9 RET
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OOE6 WBUSY:
;WAIT FOR BUSY TO CLEAR
;This routine must wait for 2 seconds
;2 seconds is the time it takes for the chip to seek 39 tracks and have five index holes go by.
;ENTRY
;NONE

;EXIT
;A OFFH IF TIME OUT OCCURRED
;CBIT SET 0,

ODE6 PROC
ODE6 010000 LDK BC,O

OOE9 3AOOll : LOOP: LO A,D.STSR ; ( 13)
OCEC CBlt7 $ BIT O,A ; (8 i DS.BSY
ODeE 2aOE "'OOFES JRZ :l ;( 7) GOaD RETURN
OOFO E3 EX [SP],HL ;(23) DelAY
OOH E3 EX [SP],HL ; (23) DELAY
OOF2 ZS DEC HL ; (6) DELAY
ODF3 23 INC HL ;( 6) DelAY
ODFIt lB DEC HL ;( 6) CElAY
OOFS 23 INC HL ; (6) DelAY
OOF6 OB DEC BC ;( 6)
ODF7 78 HOV A,8 ; (4)

OOFS Bl OR C ;( 4)

ODF9 lOEE "'OOE9S JRNI :LOOP ; Ill) I F NOT TI ME- OUT

ODFB 3EFF LDK A,OFFH TIME OUT ERROR
CALL FOR INT RESET BUSY

OOFO 37 STC SET ERROR

ODFE C9 : 1: RET
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ROSKO:
;SELECT DRIVE BY SETING THE ·PIA" WITH THE VALUE SPECIFIED BY C
;ENTRY
;C DRIVE

o
o
'0

~.
iQ

~
@

CO
CD
I\)

o
(II
0
o
:3
CD

o
o
3
'0
c:

~
o
o
~
o
ao·
::J

NEW DISK DRIVERS

DOFF

DOFF
DOFF 3A6ZEF
DEOZ E63F
OE04 B1
OE05 4F
OE06 C01109
OE09 C9

;EXIT
;NONE

PROC
LO
ANI
OR
MOV
CALL
RET

At P !ABO
0011_11118
C
etA
OPBD

;GET VIC OFFSET AND BELL

;FUNCTION PIO-B
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(') NEW DISK DRIVERS C:SDROMA .ASH
0
"0
~ OEOA OMARD:iE
~ ;TRA~SFER DATA FROM CDNTROlER TO MEMORY

.! ;ENTRY
co ;BC BYTES TO TRANSFER
Ql ;Hl FiolA OF BUFFERI\)

0
m
co ;EXIT
~
:::l ; Hl NEXT ADDRESS
CD ;DE D.STSR(')
0
3 OEOA PROC"0
c OEDA 110021 lDK DE,D.STSR ; (l0)
~
(')

DECO lA :LOOP: LD A,[CEl ; (7) GET STATUS0-a DeDE IF RAR ;( 4)
0

~ OEOF DO RNC ; (5) RETURN IF NO BUSY
0' DE1D IF RAR ;(4)
:::l OEll DZODOE JNC : lOOP ; ( 10) IF NO DRQ

OE14 3A0321 lD A,D.DATR ; (13) GET BYTE
DEl7 77 STO A, [Hll ; (7) STORE BYTE
OElS 23 INC Hl ; (6)

0E19 DB DEC BC ;(6)

OHA 18 MOV A,B ; (4)

DE1B 81 ORA C ~(4)

DEle CZODDE JNZ :lOOP ;( 10)
OEIF C9 RET
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(') NEW DISK DRIVERS e:SDROMA .ASM
0
"0
~ DE2D DMAWRT:«S"

• Xfer data from memory to disk;r
@ ;ENTRY

CD ;se BYTES TO TRANSFER
0) ;Hl FWA OF BUFFERI\)

0en
r::T .EXIT
0
:3 .Hl NEXT ADDRESS
CD
(')

DElO PROt0
3 DElO 1l0D2l lOK OE.D.STSR"0
c:

!f DE23 lA :lOOP: lO A.[DE] ;GET STATUS
(') OElft IF RAR0
il DEl5 00 RNe ;RETURN IF NO BUSY
0 DEl6 IF RAR
~
0" OEl1 D2Z30E JNC :LOOP • p= NO ORQ
::l

OE2A 1E to A.[HU ;GET BYTE
DE28 320321 STO A.o.oATR .STORE BYTE
DEZE 23 INC Hl
DE2F DB DEC Be
DE3D 78 MOV A.S
OE31 81 ORA e
DE3Z e2230E JNZ :lOCP
DE35 C9 RET
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DORY:
;Oeselect drive
;Entry
;SDISK current disk drive

NEW DISK DRIVERS

OE36

OE36
OE36 3A6ZEF
OE39 E61F
OE3B 4F
OE3C C37109

PROt
LO
AND
MOY
JHP

A.PIABD
1_11l1b
C.A
OPBD ;deselect last drive



PROC

FOR-MATi

*SET UP BUFFER AND "DHAOR"

FWA of bu ffer
OW length
beginning of data
THE TRACK TO BE FOR~ATEO

;8UF+O
;BUF+2
;SAVTRK

;S£T DHADR AND GET LBA+l OF PRESENT 8UFFER
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This peoc will format the next track in IBM 371t0 format consisting of 40 tracks. with each
;track containing 10 sectors.
;Entry
;8C

;EXIT
:NONE

vt::.,r

OE3F

FORMAT

OE3F C5
OEItO El
OEItl 4E
OElt2 23
OElt3 46
OElt4 23
OElt5 220FEF
OElt8 09

OElt9 012003

OEItC 3ADOEF
OE4F 16ltE
OE51 OF
OE52 3002 AOE56S
OE54 16FF

PUSH BC
POP HL ;HL 8C
LD C. [Hll
INC HL
LO B. [HLl ;BC = LENTH OF FORMAT DATA
INC HL
STO Hl.DHADR ; SET DMA
ADD Hl.BC ;Hl = Hl + Be

nEST DENSITY AND SET REG D TO 04EH OR OFFH

LDK 8C.800 ;800 BYTES OF PAD FOR END OF TRACK

LD A.SAVTYP
lDK D.OItEH ;OOUBlE
RRC A
JRNC : PLOOP ; IF DOUBLE
LDK O.OFFH ;SINGLE

;PAD REST OF BUFFER

OE56 72 : PlOOP: STO D. [HLl
OE57 23 INC HL
OE58 OB DEC BC
OE59 78 MOV A.B
OE5A 81 ORA C
OE5B 20F9 AOE56S JRNZ :PLOOP

*FUNCTION DRIVE

; SELECT DRIVE

OE5D COAItOD CAll SElORV
OE60 3827 AOE89S JRC :ERROR

:TEST FOR STEP OR NO-STEP

OE62 Z115EF LDK HL.SAVTRK
OE65 HOll1 LO A.D.TRKR ;TRACK REG
OEbS BE CMP [HL]

OE69 2811 AOE82S JRZ :1 ;IF SAVTRK AND TRACK REG ARE THE SAME SKIP THE STEP
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0 FORMAT C:SDROMA .ASH
0
'0
~
is ;STEP IN ONE TRACK~
0

co OEb8 3A 13EF LO A, SEKDEL
co OEbE F610 ORt OOOl_OOOOg ;UPDATEI\)

0 OE70 3213EF STO A,SEKDEL ;SET UP SEKDEl(IJ
CT
0
:; OE13 C04DOC CAll STEPIN
(I)

0 OE16 F5 PUSH AF ;SAVE FLAGS0
3 OE11 3A 13EF LD A,SEKDEl'0
c OE1A E603 ANI 0000_00118 ONL Y SP EAO LEFT
~ OE7C 3213EF STO A,SEKDEL RESET SEKOEL
0 OE7F F1 POP AF RESTORE0-a
0

OE80 3801 "'OE89S JRC :ERRORao·
::l ;fORMAT TRACK

OE8Z C04900 :1: CALL FHTTRK
OE85 3802 "'OE89S JRC :ERROR

DE81 AF XRA A
OE88 C9 RET

OE89 3EfF :ERROR: lOK A,OFFH
OE88 87 ORA A
OESC C9 RET

= OE8e RLWA *-1 ;lWA OF ROM RESIDENT CODE
MSG 'LENGTH OF THI S ROM IS = ',RLWA

'LENGTH OF THIS ROM IS = DEBC'
= 0000 IF RLWA > OFFCH

.9 ERROR CODe TOO LARGE ••
ENDIF

DE8D OFFD org Offdh
OFFD 0003 SERNO: ds 3
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(") Debug Monitor RAM Storage. C:SDROMA .ASM
0
"0
~ >:r:[R.l
cO·
~

1000 E080@ ORG MRAM
co EFDA SERFlG OEFDAh
CIO
I\)

0 Host disk xfer bu ffer and•••
Ul
0- Format track template holding bu ff er
Q
::::l E080 HSTBUF:
(J) ED80 0180 OS 256+128
(")
0
3 Directory Bu ffer"0
c EE80 DIRBUF: HSTBUF+256
~
(") EFOO 0006 TEM OS 60-a EFOI RNOV TE~+l ;r andom number seed
0 EF02 ERCNT RNOV+1 ;DW ERCNT
~o· Ef04 RTRC ERCNT+2 ;retry count
::::l HOS RTRY RTRC+1

EF06 0001 MPCHR OS 1 ;prompt character
EF01 0001 ECHOP OS 1 ;=09 list ehco off
EF08 0001 ROMRAM OS 1 ;0= RAM, 1= ROM
EF09 0006 OSTSB OS 6 ;Oisk status bytes

Disk operation temps and controt
EFOF 0002 D"'AOR OS 2 ;Adclress for read/write Disk
EFll 0002 OMAADR OS 2 ;CBIOS9 users OMA

,,"ate order of xxxSEC9xxxTRK9xxxDSK must be maintained
along with length (192,1).

EF13 0001 SEKCEl : OS 1 ; Set for seek-restore command in ROM
; dep ends on disk type. Siemens :: 3h9 HPI Oh

EF14 0001 SAVSEC OS 1 :Iast sector reQuested
EFlS 0002 SAVTRK OS 2 ; last track reQuested
EF17 0001 SCISK OS 1 ;Selected disk drive (0,1)

EF14 ACT SEC SAVSEC
EFIS ACTTRK SAVTRK
EF17 ACTDSK SDISK

EFIS 0001 SEKSEC OS 1
EF19 0002 SEKTRK DS 2
EFlB 0001 SEKDSK OS 1

EFle 0001 HSTSEC DS 1
HID 0002 HSTTRK OS 2
EFlF 0001 HSTDSK OS 1

H2O 0001 TEMSEC OS 1 Used in bios only
H21 {)001 ROFlAG DS 1 Read flag
EF22 0001 ERFLAG DS 1 Error reporting
EF23 0001 WRTYPE OS 1 Write operation type

EF24 oooe ALV: OS Al VS
EF30 0020 CSV: OS CSVS

BIOS blocking-deblocking flags
EF50 0001 HSTACT: OS 1 ;host active flag
EF51 0001 HSTWRT: OS 1 ;Host written flag
EF52 0001 UNACNT: OS 1 ;Unalloc rec count
EF53 0002 UNATRK: OS 2 :Track
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Debug ~Qnitor RAM S~orage.

EF55 0001
EF56 = OOCII

:PIAAO and PIABD must be kept seQuential,PIAAD first
:dependency in vt_HOME of 8MKEY.asm
PIAAO: OS 1 :Holds last PIA-A data
PIABO: OS 1 :Holds last PIA-B data

UNASEt: OS
lOGSEt: OS

3.5E <:/5511= 59:92 Page 128
t: SOROHA .ASH

;Sector
;Logical sector

;Zero if locked keyboard
:current cursor position

temporaries
;Tem holding key
:Oebounce key
;Last valid keystroke
:last control key
:ESt holding flag

2
1
2

Keyboa rd sca n
OS 1
OS 1
OS 1
OS 1
OS 1

lOADR OS
KEYltK OS
tURS OS

TKEY
HKCNT
lKEY
eKEY
EStH

0002
0001
0002

0001
0001

0001
0001
0001
0001
0001

EF61
EF62

Ef51
EF59
Ef5A

EF5C
EF50
EF5E
Ef5F
EF60oo

-0o
~
0'
::::J

oo
'0

~
C
~
@

CD
Cll
I\)

o
lIS
0
o
3
lD

oo
3
'0
C

i

EF63 0003
EF64
EF65

IDAY
IMONTH
IYR

Calendar month, day year
OS 3

IOlY+l
IOAY+2

EF66 0006
EF61
EF68
EF69

HOURS:
MINS:
SEeS:
SEt6:

Walt clock time cells and disk active
see UPTIM: in BMKEY.asm
OS 6

HOURS+l
HOURS+2
HOURS+3

Used to deselect drive when there is NO activity
on drive for n seconds. See FDSK routine

EF6A OACTVE: HOURS+4 ;=0 by FOSK, Used by UPTIM

EF6B BElCNT: HOURS+5 ;AG bell timer cell

EF6C 0001 LLI MIT OS
MSG

1 :max 'columns in a logical line
'LlIMIT = '.LlIMIT,'h.·

EF60 0002
EFoE

Disk drive current positions
LOSEL: OS 2 ;last selected drive
lDTRK lOSEl+I ;last track used for non-selected drive

EF6F 0002 1 ESTK: OS 2 :save current stk ptr

EFll
EF99

00Z8
0000 ISTK:

Interrupt stack
OS 20*2
OS a

EF99
EFC1
EFel

0028

0000

Stack entry
OS 20*2

8IOSTK:
ROMSTK: OS a

EFC1 0001 AeIAO: OS 1 ;Iast command byte written to lelA



SORCIH BOax Assembler ver 3.5E <: 155/7= 59:92 Page 129
Debug Monitor RAM storage. C:SDROMA .ASH

EFC2 0004 R179x: OS 4 ;179x register save area
EFC6 0001 KBOLY: OS 1 ;keyboard debounce-delay cell

;since CP/M CANNOT boot off B: , this cell is used
:to invert the names of the 2 dr i ves:

=0, aJ I normal, A=A:, B=8:
=1, all inverted, A=8:, B=A:

EFC1 0001 OSKSWP OS 1

laO Alternate Register Set
EFC8 ALIGN 10h
EFOO RAGS:
EFOO 0002 OESAX: OS 2 ;OE-
EF02 0002 BCSAX: OS 2 ;6C·
EF04 0002 AFSAX: OS 2 ;AF-
EF06 0002 HLSAX: OS 2 ;HL-

EF08 0002 IXSAX: OS 2 ;IX
EFOA 0002 IYSAX: OS 2 ;IY
EFOC 0002 IVSAX: OS 2 ; Inte.rr upt page register

8080 Register Save Area.
EFOE ALIGN 10h
EFEO REGS:
EFEO 0001 ESAVE: OS ;E Register save location
EFEl 0001 OSAVE: OS ;D Register save location
EFE2 0001 CSAVE: OS 1 ;C Register save location
EFE3 0001 6SAVE: OS 1 ;6 Register save location
EFE4 0001 FSAVE: OS 1 ; FLAGS save location
EFE5 0001 ASAVE: OS 1 ;A Register save location
EFE6 0001 LSAVE: OS 1 ;L Register save location
EFE7 0001 HSAVE: OS 1 ;H Register save location
EFE8 0002 PSAVE: OS 2 ; PGM COUNTER save location
EFEA 0002 SSAVE: OS 2 ;USER STACK oointer save location

EFEC 0002 BKPA: OS 2 ;last breakpoint address
EFEE 0001 BKPC: OS 1 ;Contents of bkp

EFEF 0001 VRTOFF OS ;LAST VERTICAL OFFSET TAKEN FROM COUT

Interrupt Jump Vector is betwe9n EFF8. EFFF.
Endx MRAM

no ERRORs. 687 Labels. 5EOFh bytes not used. i>rogram LWA EFFOh.
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0 SINGLE Density Monitor for Model 1 system. C:SDROMA .ASH
0

"0
'< iiFREQ OFAO~ s
ID

n iKEY 0001 19' 4=:;:.. ACUD EFC1 87/14 128.59
cD ACISTA OB28 9/ 2 88/10 89112 90#18
CJ)
I\) n ACTOSK EF17 127138
0 n ACTSEC EfH 127136011
t7 n ACTTRK EF15 1271370
3 n AFSAX !:F04 129t#16
CD

s ALIGN mac 129/13 129/26
0
0 ALlPOP mac 1146 3/28
3 s AlPHKY 0003 66/44"0
c ALPUSH mac U37 3/16 58/18
~
0

n ALV EF24 127#53
0 s ALVS OOOC 127/53
-a n ASAVE EfE5 129#32
0a BCPM 02B3 14/51 15U1
0 n BCSAX EF02 1291115
~ BELCNT EF6B 5/21 231 6 381 8 128.37

BIOJP aOE7 7/ 2 7# "
n BIOSTK EFC1 128'56
n BKPA EFEC 129138
n BKPC EFEE 129'39

5 8KS 0008 19/10 271 8
BMeN 0036 3/ 3 3H2 3/49 4/13
8MON1 006A 3/46 4' 4

s 8RTBJT 0080 31/11 47/15 53/13
8S.BSY 0000 93#27 93/28 117/32
as.ORQ 0001 93'30 93/31
BS.SEK 0004 93'40 93/41
BS.TKO 0002 93'34 93/35

n BSAVE EFE3 129130
CBELL 0007 19' 7 27/11
C800T 0268 4/ 9 4/12 8/ 7 13128

n CCP 0000 1134
CCPAOR EFD2 7/ It 14/57 15/16 92# 6

s CCRA 2901 78/25 78/45 79113
s CeR8 2903 78/32 78/54 81/21 81123 81126 81140 81/42

81/45 82120 82/22 82125 84/19 84/21 84/24
n CDEHl 0925 70' 2

s CDISK 0004 15/15
CHKEY 0701 60/22 63' 9
CI 037E 4/ 4 8/10 20iH4

n CKEY Ef5F 128113
CLRlN 0684 39/ 2 44/ " 511 2 52115 54/44
COUT 0410 8/11 11/22 11/24 2711118
COUT2 044A 26/24 29'20

s CPDRA 2900 78/28 78/31 79/ 9 80112 82/27 83/24 83/50
84126 84/43 86112

s CPORB 2902 78/35 78/38 79/10 80/10 81/15 82/13 83/15
84/13 86/14 86/18

s CR 0000 4/ 5 10/ 2 12110 12120 12128 12/38 12/46
21/ 6 69/ 5

n CSAVE EFE2 129'29
n CSV EF30 127'54

s CSVS 0020 127154
s CTlKY 0002 66/40

eTlTB 0913 67/57 69#43
CURS EF5A 28/38 42/33 128' 7
D.CMOR 2100 93119 93/21 93122 93/23 115/13
D.OATR 2103 93#23 103/17 111149 122120 123/20
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(') SINGLE Density Monitor for Model 1 system. C:SD~OHA .ASH
0
'0
~ n O.DEl 0014 93'52
~
% D.FlNT DODO 93'15 115/12
@ [)..RDA !lOCO 93HZ 111/16

CD D.RDS 0080 93#10 101/11 110116
Q)
I\) D.ROY ooeo 93'13 113/10
0 D.RES 0000 93' 5 102116C1>
C' D.SEeR 2102 93'22 109/16 1121100
3 O.SEK 0010 93' 6 103/18
al

D.STP 0020 93' 7 104/14(')
0 D.STPI 0040 93' 8 105/13
3
'0 D.STPO 0060 93' 9 106/lit
c: D.STSR 2100 93'20 102120 102128 103/26 104/22 105/21 106122
~
(')

110135 111/31 111/60 114/22 111/13 120/15 122112

Q 123/11
'0 D.TRKR 2101 93'21 101113 103112 112/11 125/58
0a D.WRTS OOAO 93'11 108111
o· O.WRTT OOFO 93'14 1141 9
::J DAeTVE EF6A ·117139 118/41 128'35

s OBeT 0001 62127
DORV OE36 23/22 123'27
DELAY 0920 70119 118/3"

n DESAX EFOO 129#H
sO 01 mac 3/12 3/33 3/49 5/11 21/11 31110 33/37

47/13 53112 55/11 56116 56/38 58/15 109/60
111/18 113/12 114/11

s. OIHBIT 0000 33/38
n OIRBUF EE80 127112

s DISI)!M mac 3/.3 3/13 5/12 31/13 33/41 47111 53/15
55/14 56/19 56/41

s OHA 0080
n DMAADR EFll 1211126

DMAOR EFOF 14/24 16/17 181 4 18/17 110/10 113/18 114/17
125/26 127125

OMARD OEOA 8/52 110/19 111/53 113/19 121#15
DMAWRT OE20 8/51 110120 114118 122#28
DNUW 008e 66U1 67/35
DOHOME 08AO 67/38 681145
DOLF 06A7 40/ 9 53#39
OOlF2 06AA 42116 54'12

n DOWN 008e 19#38
n DS.BSY 0001 93#28
n OS.CRC 0008 93#38
n OS.ORQ 0002 93##32

OS.HOL 0020 93#44 93/45
OS.INX 0002 93#31 93/32

n OS.LSD 0004 93#36
n DS.NRY 0080 93#48
n DS.RNF 0010 93#42

DS.SEK 0010 93#41 93/42
OS.TKO 0004 931135 93/36

n OS.WTF 0020 93#45
n DS.WTP 0040 93'41
n DSAVE EFEI 129#28

DSKSWP EFC1 4/ 6 118/15 129# 8
OSTSB EF09 98/37 111/26 121#22
EBDOT 019" 10# 6 14118 14/34 16/30 17/59 18/28
ECHO? EF07 5/23 127120
EOElC 0505 26/18 46118
EEOL 05AD 26/21 43#11
EFADR 0010 24# 6 45/ 5 45/H
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() SINGLE Density Monitor for ModeJ 1 system. C:SDR.OMA .ASH
0
~

~ EFESC 0008 24' 7 28/41 29/26 451 5 45/14Ci
;r EFGR 0001 24tlO 24/11 491 4 49/18
8 EFHA 0002 24. 9 24/11 49/ 8 49/21

CD EFHSK 0007 24.11 29/ 5 35/44 45/ 3 45/12
Q)

EFSCR 0020 24' 5 45/14N

0 EFUN 0004 24' 8 24/11 49/11 49/24CD
CT n EFX 0040 24' 4Q sO EI mac 3/ 8 3/30 5/11 6/13 21/11 31114 33142~
Q)

41118 53/16 55/P; 56/20 56/42 1101 6 113/21
()
0 118/44
3 EINSRT 05EE 26/17 41t120~
l: EHBOOT 0187 10. 2 10112
~ s ENADIH mac 31/11 33/38 47/14 53/13 55112 56/17 56/39
() s ENAROM mac 5111 94# 20
-0 s ERC 007F 69/ 3 691 3 691 5
0

ERCNT EF02 127116 121/11~
0" n ERFlAG EF22 127'50
~ n ESAVE EFEO 129'27

s ESe 0018 12/ 4 121 8 12112 12112 12/14 12116 12118
12118 12122 12/26 12130 12/32 12134 12/36
12/40 12144 12149 12151 28/47 69/ 3

ESeCAD 0584 26/ 7 44# 7
ESeCGR 0617 26/10 49118
ESeCHA 0618 26112 49'21
ESCeUN 061F 26/14 49'24
ESCEE 0624 26/19 50' 4
ESCH EF60 5/24 28/39 29/21 30/15 35/47 45/ 7 49/15

128114
ESeHTB 0364 25' 3 29/ 4
ESeLeK OSA3 261Z.2 42'46
ESCRR 0624 26/20 49'31
ESeSAD OSBE 26/ 8 45UO
ESCSGR 0601 26/ 9 49' 3
ESCSHA 0608 26/11 49' 7
ESCSUN 060F 26/13 49111
ESeULK 05A6 26/23 43' 6
ESCZZ 054E 26/16 49129
EXITI 001E 3'19 58/25

s FALSE 0000
s FeB 005C

FDSK 0084 109/60 111118 113/12 114/11 116/15 116#18
n FILlC 093F 7~'11

FILll 0930 18/53 71128
FMTTRK 0049 8/60 113'26 126/20
fORINT 0064 8/58 110/34 111143 114130 111117
FORMAT OE3F 8/29 125' 3

n FSlVE EfE4 129131
s FWAVM FOOD 38/10 39/13 54/17

GKEY 01lF 5112 58' 3
n GKEYX 0139 58'24

GTMASK 07ES 63/15 63/18 64'6
s H.FDC 2100 93/19 93/20
s H.IEEE 2900
s H.KEY 2200 65/11
s H.SCTR 2AOO 87111 87/15
s H.SIO 2AOO
s H.SREC 2A01 88/17
s H.SSTS 2AOO 91/14
s H.SXMT 2AOI 90/16
s H.VIO 2eOO 3/23 73/ 4 13/ 6 73/ 8 73/10 74/21 74/25
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0 SINGLE Density Monitor for Model 1 syStem. C:SDROMA .ASH
0

"'C
'< 15/16 15/20 91/10~.

lC
HINT 0080 3139 4114;:r

@ .. H!{CNT EF50 1Z8'11
co n HLSAX EFD6 129#11
(l)

HMSCRN 0058 66#12 61/31I\J

0 HOME OBF7 8/53 95/15 98/51 lOUIS(II
C" HOURS EF66 128'28 128/29 128/30 128/31 128/35 128/31
Q
::::l n HSAVE EFE1 129#34
CD

HSTACT EF50 18/51 18/52 121'510
0 HST8UF ED80 121' 8 127112
3

"'C n HSTOSK EFlF 121146
r::: n HSTSEC EFIC 121144
~
0

n HSTTRK EFlO 121'45
0 n HSTWRT EF51 121158
~ IDAY EF63 5/33 128#122 128/23 128/24
0

a IE.CO 097E 5/56 8/34 78#18
o· IE.GTS 0904 8/36 80# 1
::::l IE. 10M OA85 8/40 84110

I E.ODM OA43 8/39 83f113
IE.OIM OA20 8138 82#11
IE.PP OAE1 8/41 86tHO
IE.SHK OA4F 82/16 82129 83/18 83#21
IE.SI 09C1 8/35 19' 7
IE.TC 09EO 8/31 8U13
IESTK EF6F 3/13 3/28 58/15 128'41

n ILINT 0007 3' 9
n IMONTH EF64 128'23

IMSG 0166 3/44- 11#29
S INTBL EFFO 5/13 5115
S IRPTCT 0018 60142

ISTI<. EF99 3/14 58116 128#52
n IVSAX EFDC 129'21
n IXSAX EFD8 129#19
n IYR EF65 128'24
n IYSAX EFDA 129#20
n KBOLY EFC6 129' 2

1<.80RVR OBC 58/23 59'51
K3SCAN 0174 60/ 7 611# 9
KBSERV 01F8 60/41 66#14

s KCOlH 0001 60/46 621 6
KEYLCK EF'59 5/34 201 6 431 9 58121 128' 6
KEYLST EFD4 5125 60112 61/60 92# 8

s KLELEN 0002 5/26 60/52 62114
s KLl'CN 0003 5/26 60/13 61/59
s KLUSEO 0001 60/20 62/ 4 62/25
s KROWM 0038 60/46 621 6

KYCDTB 08C3 66/20 69/1 2
s KYSRVO 0006 60/39 60/40

n LDADR EF51 128' 5
LOSH EF60 3/43 128#44 128/45
LDTRK EF6E 18/51 128#45

n LEFT 0080 19#39
s LF OOOA 10/ 2 12/ 2 121 2 121 2 12/ 2 12110 12120

12/28 12/38 12/46 12146 12146 19/ 9 211 1
LFTARW 0080 66# 8 61/29
LIST OSlC 8/12 8/13 89'18
LKEY EF5E 5/22 20/ 9 21111 21114 60/15 66/49 128#12
lUMIT EF6C 5/36 31/24 421 q 53/16 54/32 123'40
lOGSEC EF56 18/52 128. 2
LOOKUP 047C 30120 31#22 32120
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0 SINGLE Density Monitor for Model 1 system. C:SDROMA .AS,",
0
'C
~ n LSAVE EFE6 129#33cC·
;; s LVMEM 1000 391 3
4} n MCDOWN OOOA 19# 9

CCl n MCLEFT 0008 19#1C
QO

MCRIGH OOOCI\) 19111 27/ 9
0 MCUP 0006 19# 8 27/10II>
0- n MINS EF61 128N2li:Q
::3 MPCHR EF06 3/17 6/11 121#19
CD MRAM ED80 3/4C 121/ 3c; s
0 n MSECB 0010 93' 3
3

5 NHIA 0066 3/41'0
c: n NORM 038F 21#18
~ NRETRY OOOA 92#1 3 95/11 98123 99/13 99/46
C':
0 s NVDL 0018
i1 OPAD 0964 5/45 34/33 68/14 68/53 73#12 119/26
0

~ OPBO 0911 5/51 23/15 28/31 34/18 38/ 6 39/10 54/55
is' 68/42 74#1.27 121113 124/ 9
::3 OSTR 0197 3/45 10#15 11/21

PUlD EF61 34/29 68/10 68/49 14/24 119/1't 128n8
PIASD EF62 23/12 28/24 34/14 35/23 361 6 37131 381 3

39/ 1 50/20 54/22 54/45 68/32 68/55 15119
118/24 121/ 9 124/ 6 12 8tH 9

5 PMCHR 003E 6/1e
s POPALL mac 56/15 56/31 94.24

n PSAVE EFE8 129'35
PSEKC 0076 102111 103/19 104/15 105/14 106/15 115#28
PST~SC 0455 28/42 29'29

s PUSHAL mac 56/13 56/35 94#18
n R179X EFC2 128#61

RADR OCEC 8/22 98/28 110#50
n RAGS EFDO 129#13
n ROFLAG EF21 121'49

ROROW 07EF 61/11 61/15 62/42 63/20 65# 9 66/28 66/32
RORV 0940 8/16 94'29
ROSKO OOFF 118/32 120#34
RDTWRT EFOI 92#5 101/12 108/12 109/47 110/15
RDWRT Oe82 107/14 108#15
READ Oe15 81Ze 18/25 96/16 1061128
READER 0803 8/14 81#17 88112
RHDTR 0033 8/5S 112#19

n REGS EFEO 129N26
n REPO OOlD 221#15
n REPK 0005 22#16
n RIGHT 0088 19'37

RKEY 031E 21# 2 21/ 9
RLWA OE8C 126#33 126/35 126/36
RNOV EF01 127115 121116
ROMJP 1 OODF 3/26 6# 14 8/21
ROMJP2 00E4 113 8/28
RDMRAM EFOB 3/24 5111 127'21
ROMSTK EFCI 3/33 128(151

5 ROWOM 0081 61114
RSEC 0858 8/23 14/31 11156 95#27
RTARW 0088 66# 9 61/31
RTRC EF04 121117 127/1 a
RTRY EF05 95/12 95/18 96/24 97/24 98119 98/52 99/14

99/41 121#18
RWSEC 08B4 96/11 97/17 98'59
SAVSeC EF14 14/29 16/19 109/15 127#32 121/36
SAVTRK EFl5 14/27 17111 18/ 8 18/19 101112 103/13 125/51
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0 SINGLE Density Monitor for ModeJ 1 system. e:SDRO"lA .ASM
0
"0

~ 127#133 127/37!C"
;:i! SAoVTYP EFOO 3/38 16/38 92# 4 98/43 109/23 119/20 125/33

s SCi-FR.E 0055 rliB
co SCREEN OItAIt 33'43 35/14
CD SCTRKR 08FO 9/ 3 100# 2I\)

0 SDISK EF17 3/35 11t/13 14/48 16116 118114 127#34 127/38en
CT n SEC6 EF69 1281310
:3 n SEeS EF68 128#30
(J)

SEEK OC14 8/54 99/29 102#340
0 s SEEKTM 0002 6/ 5
3
"0 SEKDEl EF13 6/ 6 102112 102114 102124 103/22 104/18 105/11
c 106/18 116/12 126/ 4 126/ 6 126/11 126113 121#30
ffi:
0

n SEKOSK EFIB 127#42
0 n SEKSEC EF18 127#40
-0 n SEKTRK EF19 127#41
0

~ SELDEN 0004 118/12 118#45
o' SElDRV OOA4 8/61 95/13 98/26 99/21 117#42 125/52
:::l SENDEN OB80 8/26 14/15 16/21 971128 99/26 99/49

SERHG EFDA 88/15 91/18 91121 121# 4
n SERNO OFFC 126#41

SETXY OlteE 30/10 34#36
s SI-IFTKY 0004 66/42 67/40

SHFTTB 08FB 67/15 691132
s SI.MRS 0057 87/10
s SI.RRD 0001 88/11
s 51.S16 0055 5/60
s SI.564 0056
s 51.TRO 0002 89/13

SIRST OAF6 5/61 8/33 87* 2
SKEY 0371 8/ 9 19#40 211 3

s SlOReT 0003 68/20
SlIOED 0899 67/36 68#28
SlIDEl 0880 67130 68# 4
SLIDER 0884 67/32 68# 1
SLIDEU 0895 61/34 68#25
SlST 0613 8/25 88#20 90/11
5PAO 094F 5/43 72#26

s SRPTeT 0006 60/44
SSAVE EFEA 3/41 129#36
STEP Oe39 8/55 1031132
STEPIN. OC40 8/56 1041:128 1261 8
STEPOU OC61 8/51 105#27
STOOIM 06E9 8/47 54#58

s SV!:R 0001
s SY5 0005
s SYSDAT 0010
s SYSl 0006
s TAB 0009 69/ 3

TEM EFOO 16121 17/ 3 17121 17/40 18/33 127#14 127/15
n TEMSEC H2O 127#48
n TKEY EF5C 128#10

s TOTROW 0007 61/28 61/36
s TRUE FFFF 89/16

n UNACNT EF52 121#59
UNASEC EF55 18/55 127# 61

n UNATRK EF53 127#60
UNCUR 0719 35110 36/ 5 311 3 37113 401 2 41/ 2 431 4

50/14 54/11 56#43
n UP aOSA 19#36

UPA~W aOSA 66#10 61/33
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0
"0
~ UPTIM 0398 12U7 58/19iii
;t n USER 0005 3# 5

~ VALeTS 0008 27#17 31/19
co VALETS 0010 26'28 30/18
ClD

VALIoe 03F6 26'29 27/11 31118I\)

a VAlIOE 03CIt 25'12 26/28 30/17CD
0- veR IGH 01t6B 311 8 33/15g
;::, veAD 0030 19119 26/ 6
CD VeBEl 053E 27112 311430
0 VC8KS 0512 27/ 9 37111
3 VCClRS 054E 27/13 38110 49/29"0
C veeR 056F 271 7 39115
~ VCEOL 0054 19'25 26/20
0
0 VCHOME 04FB 27/14 36' 3

" VCLF 0578 211 8 40' 80a velRS OOlA 19112 26115 27112
0 veMCRT 0570 27/10 40'11
;::, VCMCUP 0509 27/11 36112:

VCELe 0051 19.22 26117
VOELl 0052 19.24 26/19 50/25
VECTOR 0443 29110 32116 32/21
VEGH 0041 121 8 12112 12118 12/26 12136 12/44 19#132

261 9
VEHI 0028 19'27 26/11
VEUl 0060 19.29 26/13

s VFLO FFEA 5/44 34/23 68/51
VGRAPH 0581 25/ 5 42' 4
YHAGR 0499 25/ 7 33134
VHAlF 0495 251 6 33.28
VHOME ODIE 19113 27/13
VINe 0051 19'21 26/16
VINL 0045 19.23 26118
VlDOR 06Fl 8/45 48/13 50/48 55116
VLDIR 0705 8/46 39/ 6 47/10 51/16 53/38 56123

s VLOl 0034
s Yll 0080 5/35 18/56 371 5 37122 37136 391 3 461 5

50/40 51/ 9 52/11 53/25 54114
VLDCK 0023 19'17 26/21
VNORM 0467 25/ 4 30.21 331 9 33120 33/31
YOUT80 0581 31/14 33/42 42' 5 42/45
VOUT85 0595 42112 42'19
YDUT90 0596 35/48 31/18 37142 39/14 1t01 6 40/10 42/17

42'23 44/ 6 46/11 41119 51/ 4
n VDUT95 0597 42'27

VOUT96 0598 42'29 1t8118
VOUT97 059E 27/15 29/28 381 9 42#36 42/43 43/10 . 45/ 8

49/16
VRTOFF EFEF 3/36 28/27 34/13 '39112 54/52 68/58 129.41
VSAO 0053 19'20 26/ 7
VSGH 0067 12/ 4 12112 12118 12122 12130 12140 19#31

261 8
VSHI 0029 19'26 26/10
VSUl 006C 19'28 26112
VUNOER 0487 25/ 8 33. 6
VUNGR 0488 25/ 9 33'12
VUNHA OUF 25/10 33'17
VUNHAG 0493 25/11 33'23
VUNLK 0022 191118 26/22
WBDDT 02AB 8/ 8 14.61
WBUSY ODE6 110/31 111157 115/23 116/17 119'28
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SINGLE Density Monitor for Model 1 system.

WRITE OC7D
n WRTYPE EF23

WSEC 0860

8121
127i51

8/24

97/16 107US

96.21
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C:SDROHA .ASH
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SORCIM 8C8x Assembler ver
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C B I C S

.ASM

.ASM

.PRN

.CeM

.CO~

3.5E <:/55/7= 59:92 Page 1
E:OCCRA~2 .ASfoI

P"ASTER
ASSY
LISTING
~ASTER

ASSV

+-----------------------+

+-----------------------+

4D2007-00
2D20C7-00
1D20C7-00
4D1007-00
201007-00

*
:::

0000 EFFO
EHO COOO
EfFO OOCO

;OCCBIC03.AS~

*A8S
*CODE
*DATA

Copyright 1982, Osborne.

This oroduct is a copyright program product of
Osborne and is suoplied for use with the Jsborne.

;REV
;;)ATE
;RWC

1.3
HB 14 1982

Revisions:
1. Extensions to (BIOS added by:

Microcode Corporation.
Fr emont, Ca
Y. N. Sahae
August 1981

2. Programmable function keys added by:
Roger W. Chapman
October 1981

3. Printer protocols added by:
Roger W. Chapman
Cctober 1981

4. Extensions added to BICS and jump table standardized by:
Roger w. Chapman
October 1981

0016 VERS: 22
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LINK
LI N!(
LI NK
LI NK
LINK
LINK
LI NK
LI NK
LI NK

END

acca lOB .ASM
OCCBID23.ASM
CCC3H133.ASM
OCCBI043.A5\o1
CCCBI053.A5M
OCC31063.A5"1
oCC8 I a73 • ASol
OCC3 I 0,33 .Asr..
CCCRAi"lZ.ASM

CCCBI'JC3.<\SM

3.5E <:/55/7= 59:92 Page 2
E: ace 51 C03. ASM

;Jump Table
;CP/~ oisk definitions
;Unit record 1/0
;Non data transfer disk
;cold and warm boot
;Disk cata transfer I/O
;Utifity routines
;Uti Ii ty routi nes
;Comrro~ ram oefinitions
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MSG 'Assemblying aIDS for lWA of " lWA~EM,'h.'

'Assemblying BIOS for lWA of FFFFh.'

5 ;Maximum number of retries.
6:>
(msize-8J*102~ ;Iecation of CCD
OCFOO'"!
ccP+ IbCOh
ccp+806h

oo
~a
~
«t...
!
a
CD
C"
Q
;:,
CD

oo
3
"0
C

~
oo
-aoa
0-
;:,

0005
003C

(FOa
E500
D106

;*****

MRTRY:
msize:
;ccp:
CCP:
bios:
bdos:

Revisions:
YNS lSAUGS1
RWC 050Cr31
RiIIC 160CBl

ch anga bios jump vector to cal I neh rout ines
standardize cpm jump table (change cal Is to jumps)
added function key table and user defined switches

CP/M to host disk constants

0100
0010

HSTSIZ:
FPYSIB:

256
2048/128

;Blocking/Deblocking buffer size
;Sectors in floppy disk block

CP/M disk control block equates which define the
disk types and maximum storage capabil ity of each
disk type.

0000 DSKS 1: o ;Single density, single sided.

002E SlDSM: «40-3J*2*lOJ/FPYSIB

BDDS constants on entry to write

0000
0001
0002-

0000
0001

WRAlL:
WRDIR:
WR UAl:

ENROM:
DIROM:

o
1
2

ROM equates.

a
1

:write to allocated
;write to directory
;write to unal located

;?ort to enable ROM
;Pert to disable ROM
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Macro fOf generating Control 8locks for disk drives
The format of these di sK control bloCKS afe as follows:
16 bits -) translation table.
48 bits Work area for CP/M.
16 bits -) JI~SUF.

16 bits -> Parameter block.
16 bits -) check vector.
16 bits -> 31 location vector.

!),G • ."
TYPE,XLATE,JIKBUF,CPBAC~

NDSI(+1
%2
0,0,0
%3
%4
CSV+CSVSI
ALV+ALVSZ
NCFDC+l
CSVSl+C64/4)
ALVSl+[IS1GS~+7)/S)

;Numter of disk drives
;Number of floppy disk drives
;AI location vector size
;Check vector size

o
a
o
c

LI ST
MACRO
SET
OW
nw
ow
DW
DW
DW
SET
SET
SET
ENDM

SET
SET
SET
SET

NOfDC:
CSVSZ:
ALVSZ:

NJSK:
NOF')O:
ALVSl:
CSVSl:

DPHSPJ
NDSK:

0000
0000
0000
0000

Make sure Systext agrees with asserrbled size

Macro for generating the Disk Parameter 3locks.

Disk type d~finition alocks for each particular mode.
The format of these areas are as follo~:

8 bit ~ disk type code
l~ bit Sectors per track
8 bit 3 lock s hi f t
8 bit 55 mask
3 bit Extent mask
16 bit Disk size/1JZ4 - 1.
16 bit Directory size.
16 bit Allocation for directory.
16 bit check area size.
16 bit offset to first track.

DPBGEN HACRe
08
Dw
03
OW
DW
OW
ENC~

TYPc,SPT,3SH,SSM,EXM,DSM,DIRSIl,AlVMSK,OFFSET
%l
%2
%3.%4,%5
%6-1,%1-1,R~V [%8)
{%7+3)/4
%9
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The following jump table defines the entry points
into the CBIOS for use by CP/M and other external
routines; therfore the order of these jump cannot
be ~odified. The location of these jumps can only
be modified by 4QOh locations, which is a restriction
of MCVCP/I'.

oo
-aoa
0'
~

0000 = E'500 ORG B I OS

E500 C30CE7 jmp CBOOT
E503 C334E7 jmp WBOOT
ES06 C3 OBE9 jmp cnsta
ES09 C310E9 CONIN: jmp cnin
E50C C315E9 CaNOUT: jrnp cnout
E50F C310E9 LIST: jnp 1st
ES12 C325E9 PUNCH: jmp pnch
E515 C32DE9 READER: jmp rdr
E518 C39FE6 JMP HOM:::
E51B C3BOE6 RSElDK: JMP SELDSK
E51E C3DOEb JMP SETTRK
E521 C3FOE6 JMP SETSEC
E524 C3F5E6 JMP SETDMA
E527 C3D3E7 RRDK: JI-1P REAJ
E52A C3FOE7 RWDK: JMP wRITE
E52D C335E9 LISTST: j'llP Istst
E530 C3FAEO JM? SECTRN

Extensions
E533 C34FE6 RR I: JMP ROMR I
E536 C36AE6 JMP R~MJ""P
E539 CD63E6 FMTJ: CAll ROMCDE
E53C CD63E6 SBAUD: CAll ROMCDE

IEEE-488 vectors
E53F C063E6 ieblc: CAll ROMCDE
E542 CD63E6 ieb2c: CUl ROMeDE
E545 CDb3E6 ieb3c: CAll ROMCDE
E548 CD63E6 ieb4c: CAll ROMCOE
E54B CD63E6 ieb5c: CUl ROMCDE
E54E CD63E6 jeb6c: CAll ROMCDE
E551 CD63E6 ieb7c: CAll RCMCDE
E554 C063E6 ieb8c: CAll RCJMCDE
1:557 CD63E6 call r omcde
E55A C063E:6 ca II r omcde
E55D CD63E6 call romcde
E560 C3CEEA jmp acictl
E563 C3D9EA jmp acistat

....... '" .......................
, , , ., • , , , ,. :J ,. ., ., t .... , " • t ., ., ,

;Co I d toot
;Warm boot
;Console status (input)
;Console input
;Console output
a i st output
;Punch output
;Reader input
;Set track to zero
;Select disk unit
;Set track
;Set sector
;Set Disk Memory Address
:Reaa from disk
;Write onto disk
;Return LST: device status
;Sector translation routine

:Rom resident call

:Control Out
;Status In
;Go To Standby
;Take Control
;Output Interface ~essage

:Output Device Message
;Input Device Message
;Parallel Poll
;extensions

for
memory-mapped video

;hook for serial command port write
;hook for serial status port read

This area is reserved aata storage area for
the set-up program to install printer driversf
function keys, auto boot comlrand, iobyte value.
a,d auto horizontal scroll flag

RWC.... '" ..
, , , " til. , ., , • , '" t ., , , , , •

E566 40 obite: db 40h default to serial pr nter=40h
parallel ;H nter=80h

IEEE pr nter=cOh
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0
"C E561 00 prnter: db DOh :default to standard ser iai=Q~
cC· ;Qume ETX/ACK =1
~ ;Diablo XONI XOFF =20 E568 FF ahsenb: db TRUE ;auto t-orizontal scr 011 ensbleco E569 55 brate: db si.120 ;default baud ra te = 120 C(Xl
I\) E56A 80 scrsz"! : db 128 :default screen size = 1280
CIl
C7

E568 92E5 x I tbl : cntr '0 ;Fixed length tabl eQ dw
::I E56D 93E5 dw cntr 11 :conta ins pointers(I)

0 E56F 94E5 dw cntrl2 Ho strin;Js
0 E571 95E5 dw cntr 13 ;to decode3
"C E573 96E5 dw cntrl4 ;function keysc
~ E575 <;7E5 dw cntrl5
0 E577 98E5 dw cntrl6
0 E579 99E5 dw cntrl7-a
0 E579 9AE5 dw cntrl8
a E57D 9BE5 dw cntrl9o· E57F 9CE5 dw up::I

E581 9DE5 dw right
E583 9EE5 dw down
E585 9FE5 dw left
E587 AOES oW eotbl ;enj of table address

E5e~ 01 acmd: db ;auto comm?nd 0 ignore auto boot
1 auto on cold boot
2 auto on warm boot
3 au to on both

E58A 01 cauto: db cautol : I engt h of auto command here
E588 4155544F53 db "AUTeST , :auto command goes here

5420
= 0007 cautol: *-c3uto-l

E592 30 cntrlO: db '0' ;Variable length tab Ie
E593 31 cntr 11: db ' 1 • ; i s placed her e by set-up
E594 32 cntrl2: db ' 2 ' ;program, with xlttbl
E595 33 cntrl3: db '3 ' ;pointing to the ent r i es
E596 34 cntrl4: ab '4·
E597 35 cntrl5: do '5 • :Default values for the
E59g 36 cntrl6: db '6' :control numerics
E599 37 cntr 17: db '7· ;are the number s on the keys
E59A 38 cntrlS: db '8 '
E59B 39 cntrl9: db • 9 I

E59C DE up: db "K'-40h :Oefault values
E59D DC right: db 'L'-40h : f or the cusor
E59E OA down: db IJI-40h :keys ar e standard
E59F 06 left: db 'H'-40h : val ue s for C?/"'I

= E5AO eotb I: -,-

:space reseverc for fu II function
;key decoding and 16 byt e auto
;boot command

Sector Translation Tables.
E5AO E600 or 9 810$+256

E600 XLTS: ;Translation table 2 to 1
E600 0001040508 D3 0, II 4, 5, 8, 9, 12013, 16, 17

090CODI011
E60A 020306C10A D3 2, 3, 6, 7, 10,11, 14,15, 18tl9

OBCEQfI213



Translation 3 to 1
DB 0, 1, 6, 7, 12,13, 18.19
03 2, 3, 8, 9, 14,15
DB 4, 5, 10,11, 16,17
Translation 4 to 1
DB 0, I, 8, 9, 16tl7
Do 2, 3, 10, 11, 18,1<;
D6 4, 5, 12, 13
DB 6, 7, 14, 15

0000 IF (*-XLTS) <> (~SEC*2)

~SG 'Translation table error ',ERROR
ENDIF

SORCIM Q08x Assembler ver
Osborne CP/M 2.2 CBIOS.

3.5E <:/55/7= 59:92 Page 7
E :OCCBI 023. AS~

oo
-a
oa
o
::J

CO:1t ro I Blocks for disk dr i ves

E514 DPBASE:
E614 OPHGEN DSKS1,XLTS,DI~8UF,CP6S1+1 ; Drive A:

+= 0001 NDSK: SET NDSK+1
E614 +OOE6 OW Xl TS
E615 +0000000000 DI-I O,C,O

00
E61C +80EE OW DJ RBUF
E61E +35E6 01-1 DPES1+1
E620 +30EF DW CS V+CS VS Z
E622 +24EF DW AL V+AL VSI

+= 0001 NOFDC: SET NOFDD+l
+= 0010 CSVSZ: SET CS\lSZ+(64/4)
+= 0006 ALVSZ: SET ALVSZ+(SIDSM+7)/81

E624 DPHGEN D5KS1,XLTS,DIRSUF,CP8S1+1 ;l)rive B:
+= 0002 NDSK: SET NDSK+1

E624 +OOE6 DW Xl TS
E626 +0000000000 OW 0,0,0

00
E62C +80EE DW DI R3UJ:'
E62E +351:6 DW DD BS 1+ 1
E630 +40EF DW CSV+(S\lSZ
E632 +2AEF OW Al V+AL VSI

+= 0002 NOFDD: SET f'iOFDD+1
+= 0020 CSVSZ: SET CSVSZ+(64/4)
+= oooe ALVSI: SET AlVSZ+(SlDSM+7)/8)

Disk type definition blocks for each particular mOde.

E634

E634
E634 +00
E635 +1400
E637 +04-0F01
E63A +2DO::J3F0080

00
E640 +1000
E642 +0300

DPBSl:

DP 8GEl\!
DB
DW
09
DW

:Single censity, sin~le sided.

OSKS1,2*MSEe,4,15.1.S1CS~.64.1000000000000000b,3

DSKSl
Z*MSEC
4,15,1
SlDSM-1.64-1,REV (1000C000000000008)

(64+3)/4
3
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Osborne CP/M 2.2 CBIOS.

0000 .AL IF
MSG
ERROR
ENCIF

endx

3.St <:/55/7= 59:92 Page 8
E:QCCeIC23.ASI'!

.AlVSZ <> AlVS
-Allocation problelrs AlVS<> AlVSI. ALVSl= • ,AlVSl

CSB8IJS2
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YNS 30AUG31
YNS 23SEP81

Revisions:
Y''lS 18AlJG81 added iobyte function to I istst

modified romcde routine
movec canst and listst to osobios9.asm
savea hi in ROMCDE routine when returning
to RA~ as IEEE routines return status in
Hl
Preserved v31ue of HL when cal ling ROM
routines. HL used in VLDDR, VLDIR. & STQDI~

preserved hL & Of on exit

output [setting ReM or RAM enable)

Of3h
Be
e,A
A
~.• ROMR AM
ac

RET
OFBhDB

:Set RO~-~AM flag
Entr y A= por t to
Exit none.
Use'5 A
Gl
D3
PUSH
MeV
or,e
STC
POP
EI

RET

SETRRM:

$

+FB
+C9

+F 3
<:5
4F
E079
3208EF
(,1

E644

E644
E644
E645
E646
E647
E649
E64C
E64D
E64D
E64E

o
o

~
ca:
.!
~
I'\)

o
(II
cr
Q
:::s
CD

o
o
3

't:J
c:

~
oo
-ao
~
o
:::s

E64F ROMRI: ;.Exi t RJP<l resiaent Interrupt rout i ne.
E64F 3A03EF LO A, ROMR AM
E652 4F MOV C,A :port
E653 EOB $ GT.e A ;set RGM or RAM enabled
E655 FOEl $ POP IV
E651 DDEl $ POP IX
E659 El POP rl
E65A D1 I'D? DE
E65B C1 PDP BC
E65C F1 POP AF
E65D ED7B6FEF $ L!) S?,IESTK :reset to interrupt entr y stk
E66l EI ~ET

E661 +FB DB OFBh
E662 +C9 RET



(')
o

"C
~
10·
;r
!!
CD
(Jl
I\)

oen
cr
Q
='
CD
(')
o
3

"C
c:

~

SCRCI~ SCBx Asse~bler ver 3.5E <:/55/7= 51:92 Page 10
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Eob3 ROMCOE: ;Ca I I R'JM resident processor
Entry DE = resi1ent processor t;) cal I bi ased

by CBfCS jump vector.
NOTE : ROl" jUlJ1P vee to r must match C8 I CS vecto r

Entry at RCMCDI with low di;Jit of CBDS vector in re 9 E

E663 Dl POP DE ;Get ca I Ii nJ aadress
E6b4 73 MOV A.c
E6b5 0603 SU I :3
Ebb7 51= ~OV e,A
E66~ RJ"'CD1:
E66S 1601 lOK O.r.igh (RJMVEC)

E66A R:JMJMP: ;::ntry her e to jU11P to ~O!1 function cooe d i r ec t I y
Entry DE = R.C~ jump ajdress

Be. HL. IX = any oarameters

E66A 229DE6 sto hl.stohl
E66:J 01
EooD +F3 DB OF3h
E66E 210000 UK hL .~

E611 39 ADD HL,SP ;']10 stacK to HL
E672 31CIEF LOK SP,8IQSTi<
E675 E5 PUS'-t HL ;Save old stack pointer
E676 2AQOE6 Id hl.stohl ;Jet user hi
E679 cNAROM
E619 + Dl
E679 +F3 1)5 OF3h
Eo7A +D300 CUT 0
E67:: +3COO LDK A,O
Eo71: +3209EF STC A, RQM~M'
E681 + EI
E6BI +FS CB CF8h
E6a2 D5 push ae :RC"l jump address to IV
E6E3 FDE! pop IY
E655 CD9AE6 CUl GORJ~

E633 DI
E688 +F3 DlJ OF3h
E689 F5 PUSH AF ;save status returned
E68,~ CfSRGi'1
E68A + DI
E68A +F3 03 OF3h
E68S +0301 CUT 1
E6aD +31:01 lDK A,l
E68F +3208EF srn A, ROMR AM
E692 + E1
£:692 +F3 D!3 CF'3h
E693 Fl POP AF
E694 FOE! ~ pop i y ;Restore old 5 tack Doi nter
E696 FDF9 $ M'JV SP,iy
E69B EI RET
E698 +FB D6 OFBh
E699 +C9 RET

E69A GDROM: E!
E69!> +FS D8 OFBh
E69B FDE9 $ JMP [} yJ

E69J = 0002 STOHL: OS 2
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;Select disk drive for next transfer.

;Clear host active flag
;C I ":!ar sec to r count

;Flush host buffer

3.SE <:/55/7= 59:92 Page 11
E:OCC8Ia43.AS~

flUSH
A
A.HSTACT
A. UNACNT
A.SEKTRK
t..SEKTRK+l

Return disk to home. This routine sets the track number
to zero. The current host disk buffer is flushed to the
disk.

CAll
X~A

STO
STO
STO
STa
RET

HOME:

SELDSK:

CDUES
AF
32S0EF
3252EF
3219EF
321AEF
C9

E680

E69F
E69F
E6A2
E6A3
E6A6
E6A9
E6AC
E6AF

ENTRY C disk selection value (0 •• 15).
DE and 1 = O. first call for this disk.

EX IT Hl
Hl

o. if drive not selectable.
DPH address jf orive is selected.

;Hl = CPH address

Hf invalid drive nUr.Jber

:Select the cisk in reg C

;*2
;*4
;*8
;*16
;save initial bit

AtC
NDSK
SHDl
A,SEK'JSK
L.C
H.C
hl,Hl
I1L.lil
Hl.Hl
Hl,HL
ihE
DE.')PBASE
Hl.DE
HL
DE.loah + (low RSElDK)
A. B
1
RO/l,J"'P
I1L

HOV
CPI
J"JC
STC
MOV
MVI
ADD
ADD
AOD
ADD
WJV
lDK
ADD
PUSH
lDK
MOV
MW
CZ
P3P
RET

19
FE02
0201E6
321BEF
69
2600
29
29
29
29
43
1114E6
19
E5
111301
78
E601
CC6AE6
El
C9

E6BO
E6Bl
EbB3
E6B6
E699
E6BA
E6BC
E6BD
E6BE
E6BF
E6CO
E6Cl
E6C4
E6CS
E6C6
E6C9
E6CA
E6CC
E6CF
E600

E6D1
E604
E601
E608
E609
E6DC

210000
340400
91
CO
320400
C9

SElDl: lDK
LDA
SUB
RNZ
STO
RET

Hl,O
CDISK
C

;If Cefault drive not in error
A.CDISK



Set track r.umber. The track nl,j,nber is saved for later
use curing a disk transfer operation.

SGRCIM S03x A~se~bler ver 3.5E
Osborne CP/~ 2.2 ColDS.

t rack nUll ber •
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;If same track

:Set track

Be

T RAe K.

BC,SEKTRK
U'tATRK
A,L
C
C,A
A,H
B
C

CUNACT

5 E T

ENTRY

S=TTRK:
$ 5TO

LHl)
\10V
XRA
MOV
MOV
XQ.A
eRA
Rl
JMP

ED4319EF
2AS3Ef
1D
Aq
4F
7C
AS
(11

C8

feD;)
E6DD
E6El
EbE4
E6E5
E6E6
E6E7
E6EB
E6E~

E6EA

(')
o
il
o
~o·
:J

Clear Unal located block count (force pre-reads).

E6EB
E6EC
EbEF

AF
32S2EF
C9

CUNACT: X~ A
ST8
RET

A
A, UNAC!\T

;A = 0
;Clear unallocatej block count

Set the sactor for later use in the cisk transfer. No
actual disk operations are perfomed.

Entr y ac '" sec to r n~ mo e r •

E6FO
E6fl
E6F4

79
3220EF
(9

SETSEC: MOV
STO
R=T

A,C
A,T~~SEC ; sec to r to see k

Set Disk me~ory address for subseQuent disk read or
write routi1es. This ajdress is saved in DMAA~R until
the disk transfer is performed.

ENTRY sc = Disk m~mory address.

CMAADQ = 3C.

E6F5
E6F5
E6F~

ED4311H
C9

SETDM·\:
STO
RET

BC,DMAAOR
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Translate sector nU~ber from logical to physical.

UNASEC
C
CUNACT

A.C
A,lOGSEC
L,C
H.B
~l,JE

l,~

H.IJ

E6FA
E6FA
E6FD
E6FE
E101
E702
E105
E106
E70?
E108
E709
f70a

3A55EF
B9
C4EBE6
79
3256EF
69
60
19
bE
2~OO

C9

S::CTRN:

ENTRY

EXIT

LJA
CMP
eNl
MQ\'

STS
A.1DV
MOV
A')D
Mev
MV I
RET

DE
D~

BC

.... l

J. no translation required.
translation table ~ddress.

sector numb~r to translate.

translated s~ctor •

;If sectors do not match



SJRCI~ aC3x A~sewbler ver 3.SE <:/55/7= 59:92 Dage 14
Jsoorne CP/M 2.2 CBIOS. E:QCC8I053.ASM

The CnCLlT entry point t,;,ets centrol from the coU start
loader and is responsible for the oasic system initial
ization. This includes outputting a sign-on message a~d

initializing the follo~ing page zero locations:

0,1,2: Set to the warffistart ju~~ vector.
3: Set to the initial I03YTE. value.
4: Default and IOQJed on drive.

S,S,7: Set to a ju~p to BeaS.
40-41: Points to where Date and Ti~e are ke~t

in ita. I i za t ion

s k.dfro IT

warm ooot makes dir 2 fi las across
included baud rate and screen size
C"lange iobyte to variable
modi fiej auto start feature
C'1ang2 iobyte defal,;lts

C P I M

YNS 20AUG'31

8 0 0 t

Revisions:
RWC lOGC Tg 1
R\,C l1C: ra1
RWC 14Ccnl

;*****

Regist~r C must contain t~e selected drive, which is
zero to select the A drive. The exit address is to
the ceo routine.

The WBOJT entry point gets control when a warm start
occurs, a AC frorr the console, a jum~ to B:JS (function
0). or a jump to location zero. The wBOOT routine reads
the CCP and SJCS from the ap~ropriate disk sectors.
W50JT must also re-initialize locations C,1,2 and 5,6,7.
The WqC~T routines exits with the C register set to the
aDpropri~te drive selection value. The exit address
is to the CCP routine.

A= drive to boot off of.
B,A ;save r~Questea drive

nQe
E70C 4 7

E70D
E70D +
E70D +F3
E70E +U301
E710 +3E01
E712 +3208EF
E1l5 +
E715 +F8
E116 18
1:117 320400
E71A 3100CF

(1300T: ; Ent r y
MOV
DIS~CM

GI
D6
CUT
liJK
STO
E1
DB
MOV
STC
lDK

CF3h
1
A,1
A, RJMR A"I

OFBh
A,S
A,CD1SK
Sp,CCD

;restor3 requested arive
;force reQueste~ drive

;******************~***

E7D
E720
E123
E726
E727
E72A

3A66E5
320300
3A6qE5
4F
CD3CE5
3.A6AE5

I d
STO
I d
mov
call
Ida

a,iobite
A, IJ3YTE
a, crate
c,a
stlaua
scrsze

;get iobyte value
:Set llC byte to default

; set ~aud rate
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iDe CP/M

;Set ROM vector address

; I f er ro r in rea d
;indicate warm boot

;set screen size

;Warm boot

;flush any buffer

;set ROM DMA address

01, if col d boot
02, if warm boct

;Save fJags
;Set default data transfer address

DE,ROMVEC+3*1
BC,CCP
ROMJMP
A
BCPM
a,2

SP~CCP

HOME

II i'!lit
a~1

Beep

A =
A =
AF
BC,DBUF
SETDMA
Hl,HSTBUF
Hl,DMAOR

lDK
lDK
CUl
ORA
JRNl
mvi

PUSH
lDK
CAll
lDK
STC

sta
Idk
I~

"""

lDK
CAll

;Entry

waOOT:

BCCP:

326CEF
3EOl
1814 "E748$

3100CF
CD9FE6

110301 BCPM:
OlOOCF
CD6AE6
87
20F4 "E13A$
3E02

F5
018000
CDF5E6
2180ED
220FEF

E143
E749
E14C
E14F
E152

E73A
E73D
E140
E743
E144
E146

E134
E134
E737

E748

E12!)
E730
E732

oo
~
~
~
o
a)
CD
I\)

~
CT
Q
::J
CD

oo
3

"C
c:

~
oo
-ao
~
0"
::J

;clear ESC
;a=1 make directory I ist two files across
;change to ccp

a
a,ccP+04b2h

console control ESC cell
A
A,ESCH

Clear
XRA
STO
inc
sto

AF
3260EF
3C
328203

E755
E756
E759
E15A

E75D
E75F
E762
E765
E168
E1bB
E16E
E711
E774
E117

3EC3
320000
320500
2103E5
220100
210601
220600
2163EF
224000
218AE5

Set-up
LDK
STO
STO
LDK
STO
LDK
STO
lDK
STO
lDK

tow core pointer cells
A,OC3h ;Store jumps in low memory
A.O
A.5
Hl~9IOS+3

Hl,1
I1l,BDOS
HL,6
Hl,IOAY
Hl,TIMPTR ;set date-time pointer
Hl,CAUTO

;Move command line to buffer
de,O
donel

Digital Research has informed SORCIM that CP/M 2.2
CANNOT be booted off B:.
Manipulation of CDISK is kept here to avoid the bugs
which would appear with its disappearance.
Booting off B: is accompl ished with the RAM cell DSKSWP.

pop bc ;cold/warm indicator in b
Id a,acmd
and b
jrz done
Id adhlJ
ORA A
JRI DONE
lDK DE,CCP+1
LDK B,O
MOV C,A
LDIR
Idk
jr

E71A Cl
E77B 3A89E5
E17E AD
E71F 283B "E1BC$
E781 1E
E782 81
E183 2837 AE1BC$
E185 11 01CF
E1B8 0600
E18A 4F
E18B EDBO $
E18D 110000
E790 1838 "E1eA$
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'0
E792 SIGNON:~

cC' E792 11. Dg 'Z'-40h
~ E193 4F 13626F72 DI3 'Osborne Compu ter System'0

co bE6520436F
CIll 6010757465N

0 1220531973
CD 74656D1:7
0 E7M ODOA3630 DB CR,lF,MSIZE/IO+'C',MSIZE mod 10 + '0 '3
CD E7AE 413 2043502F OS 'K CPI M ',~ERS/I0+'O','.',VERS mod 10 + '0 '
() 4020322E320
3 E7B8 410DOAOO 0'3 C810SV.'@',CR,lF,O
"0
c:

~ nac done:
() E7BC 3E02 mvi a,20
-a E1BE B8 emp b
0 E1BF 2806 AE1C75 jrz doneO
~ nCI 2192E7 Idk hi,signono'
::J E7C4 COFOE8 ca t I print

E7C7 doneO:
E7C1 110300 Idk de,3
E1CA done!:
E1CA 2100CF Idk h "ceo
E1CD 19 add hl.de
E1CE 3A0400 hi a,cdisk
E101 4F moy cIa
E102 E9 jmp [h I]

Endx CSBBIDSS.asm



E7D3 READ: ;a CP/M 128 byte sect::lr.

EXIT A O. successful read operation.
A 1. unsucessful r e3d operation.
Z bit 1, successful read operation.
Z bit = 0, unsuccessful read oper a t ion.

E703 CDF2EB CALL MVINFO ;Move in for ma t ion for transfer
E7D6 AF XRA A ;Set flag to force a read
E7D7 3252EF STO A,UNACNT ;Clear sec to r counter
E1DA CD4BE8 CAll FILL ;F ill bu ff er ",ith da ta
E70D E1 POP HL
E7DE 01 POP DE
E7DF 018000 LDK 3C.123 ; !'1ove 128 bytes
E7E2 EDBO $ LDIR
E7E4 3A22EF lD A. ERHAG
E7E7 37 ORA A
E7Ea C8 Rl ;If no ar r or
E7E9 AF XRA A
E7EA 3250EF STO A.HSTACT ; CIear host acti ve
E7ED F601 OR I 00lh ;Set error flag
E7EF C9 RET

@

co
00
I\)

o
en
CTo
:3
CD

C>
o
3
"C
c:

~
C>
o
-ao
~
<:5"
:::J

SORCIM 808x Assembler ver
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E7FO WRITE: ;the selected 128 byte CP/~ sector.

c O. write to a previously allocated block.
C 1, write to the Cirectory.
C 2, write to the first sector of unallocatea
cata block.

EXIT A = O. write was successful.
A = 1, write was unsucessful.
l cit 1. write was successful.
Z bit = 0, write was unsucessful.

;If hrite to allocated

;~ove information for transfer
;Write type in c

E7FO
E7F3
E7Fit
E7F7
E7F9
E7F3
E7FD
E800
E803
E806
E809
EeOA

CDF2E8
79
3223EF
FE02
2011 "E8,JC$
3E 10
3252EF
2A19EF
2253EF
3A56EF
3C
1819 "£8255

C.Ul
MOV
STO
CPI
J~Nl

lDK
STO
l')
STO
LD
I!',JC
Jl<

MVINFO
A.C
A, WRTYPE
.-RlAL
W~ IT 2
A,2C451128
A,uNACNT
rl,SEKTRK
HL,UNATRK
A,LJGSEC
A
W~ IT3

;:JNAHK SEKTRK

E80e
E80F
EalO
EBll
E814
EalS
E813
E819
ESIB

2152EF WRIT2:
7E
87
CA2AE8
35
3A55EF
3C
FE14
2008 "E825$

LDK
LD
eRA
Jl
DEC
lD
INC
CPI
JRNl

tiL ,UNAC'H
A,[h I]
A
WR IT4
[h I ]
A,UNASEC
A
2*10
WR IT3

;If no unallocated records
;dec unalloc record count
;Increrrent logical sector

;If not enC of track
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0
0
'C EaD 21153EF lD HL.UNATRK~a E820 23 INC Hl
a: E821 2253EF STo Hl.~NATRK

~ E824 AF XRA A
CD
C»
I\)

E825 3255EF WR 1T3: $TO A.UNASEC0
CII E82S 3EFF LDK A.OFFhC"
Q
~ E82A C:>4BE3 WR IT4: CAll FI IICD

0 E82D 01 POP DE
0

Ea2E E1 POP HL3
'C E82F 018000 LDK BC.123c:

~ E832 EDBO $ lDIR
0 E834 3E01 LDK A.l
0 E836 3251EF STO A.HSTWRT ;HSTWRT-a
Q EB39 3A22EF LD A. E~FLAG
!!l E83C 37 O~A A
0" E83D CO RNl ;1f any errors occurred~

E83E 3A23EF lD A.WRTYPE wr i te type
E841 FEDI CPI WRCIR to directory?
E843 CC AAE8 Cl FLUSH Force write of directory
E846 3A22EF LD A.ERFlAG
E849 57 ORA A
E84A C9 RET



FILL - fil I host buffer with approprite host sector.
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fNTqy A = 0, Read required if not i~ buffer.
Otherwise read not re1uirea.

;Set return parameters

;Set return address

: I flo IN bit no t se t
;Add bias to offset

;Save read fl3.9
; i ni ti al offset
:128 byte records
;Get IOQical sector

:l'1ask sector

A, RDFlAG
DE,i-lSTBUF
l-il,128
A,SEKSEC
OE,HL

DE
HL

FILL 3
HL,DE
DE,Hl
hl,Hl
J1Fh
A,SEKSEC
!-'l,OP-lAAJR

STG
lDK
lDK
LD
EX
RRC
JRNC
AOD
EX
AD;)
ANI
STO
la
XTHl
PUSH
PUSH

EXIT 0, exit the stack will contain the following
values:

POP x ;x host record address.
POP y ;y caller's buffer address.

3221EF FIll:
llaDED
218000
3A18EF
fB
OF
3001 "ESSCS
19
EB Flll3:
29
E67F
3218EF
2A 11 EF
E3
D5
E5

E84B
E84E
E'351
E854
EB51
E858
E859
EB5B
ESSe.
E85D
E8SE
E860
E863
E866
E867
E8bS

E869
E86C
E860
E86F
c870
E872
E875
£818
E87A
E87B
E87C
E871:
E87F
E8ao
E882

2150EF
r=
3601
67
2814 "E886S
21lCEF
1118EF
0604
IA FIll4:
B=
2005 "E883$
23
13
IDF8 "Ea7A"
C9

LDK
LD
STO
ORA
JRZ
lDK
lDK
lDK
LD
CM?
J~Nl

INC
INC
DJNI
RET

l-il,HSTACT 'host active flag
A,[hl]
1,[nl] ;always becomes
A
FIll6 ;If host buffer inactive
Hl,HSTSEC
DE,SEKSEC
B,SEKDSK-SEKSEC+l
A.,[de]
[h I ]
FILLS ;If mis-match
Hl
DE
FIll4 :If all bytes not check?d

E883 CDAAEB FIllS: CUl Fl USH ;Flush host buffer

E886
E889
E88C
i:88F
E892
EB95
E893
E89B
E89E
E8Al
E8A4
EBAS

3A1BEF
321FEF
3211EF
2AI9EF
22IDEF
22I5El:
3A I8EF
321CEF
3214EF
3A21EF
B7
CO

Flll6: lO
STO
STC
LD
STO
STO
lD
STO
STC
lD
CH
RNZ

A,SEKDSK
A,H5TDSK
A,AC1DSK
hl,SEKTRK
Hl,HSTTRK
Hl,ACTTRK
A, SEKS EC
A,HSTSEC
A,ACTSEC
A, RDFlAG
A

;Move disk and typ~

:If no reaa required

E8A6 3EOO
E8A8 181C "E8C6$

lDK
J':(

:R. ead
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"0

FLUSH Wr i te out active nost bu f fer onto disk.~ -
10"
a: ESAA FLUSH:ft

cD l:8AA 215lEF LDK HL,HSTW~T
CJ) E8AD 7f. lD A.£h I]N

0 E8AE B7 eRA A
en E8A!= (,8 Rl ;If host '::luffer already on disktT
0 ESBD 3600 STO Odhl]:;
CD E9B2 3A lFEF LD A,HSTDSK pilOV€ aisk and type
(') E8135 3217EF STO A,ACTlJSK0
3 EBBq 2AIDEF LQ Hl,HSTTRK
"0 E8B8 2215EF STO HL,ACTTRKc:

~ E8BE 3AICEF lO A,HSTSEC
(') E8Cl 3214EF STC A,ACTSEC
0 E8C4 3E03 lDK A,3 iWrite f I~g-a
0 JMP F I f\AL
~
o'
::J

EBC6 FINAL: iPreform f ina I transfer r.::rocessi ng.

ENTRY A = 0 .. read disk.
= 3 .. write ,j i sk.

Ca II s: ~om resident r'Jutine to rear:u ... rite :JNE
sector onl y'.

EaCS SF MOV E,A
EBC7 1600 L:)K D,O
E8C9 2121 01 lDK "'l, ROMVE (,+3* 13
E8CC 19 A'.>D HL,DE
E8eD 22 C9E9 STC HL,SAVADR
EaDO 2114Ef- lDK I-L,ACTSEC
EBD3 34 pole [h t ] iupaate sector+1
E8D4 3E05 LDK A, MRTR,Y i$et r etr y cOunt
E8D6 3205EF FNLl: 5T!] A,RTRY iCtear retry count
E8D9 2A09c9 LO Hl,SAVADR
EaDe EB EX DE,YL
E8DD 0601 LOK e,1 ; indicate one sector x fe r
ESDF CD6AE6 CALL ROMJ~() ;process reaa or write
ESEZ 3212EF SIO A, ERFLAG ;s et p os Sib t e er ra r f I .~J

E8E5 C8 Rl ; I f no errors

E3=6 3A05EF LD A,RTQ.Y ;Get retry counter
E8E~ 3D CEC A
E8EA 20EA A E8Ctdi JR 'IlZ FNLl ; If not permanen t error
E8Ee F601 CR I Clh
ESEE 3222EF STO A,:=QFLAG ;Set errcr flag
E8F1 (,9 :<.ET

endx 0533 IJS6.asm
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Print message ter~inated by zero byte.

MVINFJ ~ove infor~atjon necessary for transfer.

;Clear arrer flag
A
A, ERFlAG
A,TEMSEC
A,SEKSEC

HL -) Z9ro byte + 1.
A = O.
l hi t sa t.

Hl -) message buffer, terminated by zero.

EXIT

ENTRY

X~A

STO
Lv
STO
RET

AF
3222 EF
3A20EF
3218EF
C9

E8F2
EBF2
E8F3
EBF6
E8F9
E8FC

Destroys only HL, Flags, and A registers.

E8fD
E8Fc
EBFF
EQOO
E901
E902
E903
E906
E907

7E PRINT:
87
23
CB
E5
4F
CDOCES
El
18F4 .... E8FD$

U)

O~A

INC
RZ
PUSH
MOV
CAll
PJP
JR

A,lhJJ
A
HL

Hl
C,A
CONOUl
HL
PRINT

;Get a character

;If zero the terminate

;Qutput to the console

E909 = 0002 SAVAD~: DS 2 ;Disk transfer routine vector
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0
'C
~ j*****
cD
;:t Revisions:ft

co YNS 2CAUG31
CD YNS 29AUG81I\)

0 YNS 01SEP81
rn

YNS 05SEP810'
Q YNS 05S'=P81:::J
CD
() YNS 08SEPB10
3 YNS 20SEP81'C
r::
~ YNS 295£ PSI
() RWC 140CT310
-a
Q
s.
o'

RWC 20CCT81:::J

RwC 240CT31

,or .. ""..."..-r
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Initial release
Expanded trans. table to include ctl/numerics
Added parallel port support
Invart jata to/from parallel port
Return character in C as weI I as A from
all input routines.
Fixed "some" ieee bugs
Recode ieee drivers to send untalk and
unlisten comrrands after each char xfr.
Add auto horiz. scroll
Reassignment in dispatch table
Redefinition of iobyte assignments
?rinter ~rotocols added to serial list device
Function key decoding added
Horizontal scroll toggle added
Hor i zontal scrol I modi fi ad

the following routines wil I use the IQBYTE to transfer
control to the appropriate device driver

;--------------
; return console status

;------------

E901l
E906
E90E

2119E9
1806 "'E918$

CNSTA: pr OC

Idk
jr

hl.ptr*"cstat
godisoch

status tab Ie
call appropriate rtn

; read input character from device

E91D
E910
E913

1181E9
1803 "'£918$

CNIN: pr oc
Idk
jr

hl.ptr*"cinp
godi spch

table of input rtns

;-------------
put output character to device

; c contains output character

~---------------

;---------------

; output to punch

; table of output rtns

;table of list routines

:numbar of shi fts required to al ign
;CONSOLf field

b.4
hl.otr*"1 ist
dispch

pr oc
mv i
Idk
jmp

jmp dispch

PNCH: pr oc

eNOUT: pr oc
Irjk

godispch:
mvi

LST:

; list device character output

E915
E91S 2189E9
E918
E91B 0601

E91A C330E9

E91D
E91D 0604
E91~ 2199E9
E922 C330E9

E925



Return the ready status for the list device.

EXIT A = 0 (zero), Jist device is net ready to
accept another character.
A = FFh (255), list aevice is ready to accept
a character.

The list status is returned depending upon the iobyte fielas
LIST field (bits 6,7)

=0: status of crt. (always ready)
=1: status of serial printer
=2: status of parallel printer
=3: status of ieee Dart (always ready)

S tat u s.

oo
~
cD
~

~
CD
CD
I\)

~
C"
Q
::J
CD

oo
3
"0
c:

i
o
o
-aoa
0"
::J

SORCIM 803x Assawbler ver
Osborne CP/M 2.2 CBIOS.

E925 0606 mvi b,6
E927 2189E9 Idk hi ,p tr +pnch
EqZA. C33DE9 jmp oispcn

;----------------
; reader inout

E92D RDR: proc
E92D 0608 mvi b,8
E92F 218lE9 Idk hl,ptr+rdr
E932 C33DE9 jmp dispch

Lis t

3.5t <:/55/7= 59:9Z Page 23
E : acc B1083. A5 ~

p u nc h r 0 uti n es

reader routines

E935
E935 0604

E937 2191E9
E93A C33DE9

LSTST: pr DC

mvi

I,jk
jmp

hl,ptr+lst
dispch

number of left shifts thru carry
to al ign LIST field of IOBYTE
'ist status routines
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dispcn: proc
on entry here reG B contains the left shift cownt
required to al i'Jn the iobyte field to bi t 1 posi tioJ1.
and reg Hl contain5 addre5s of select table

A special stack is usee to avoid overflows Ceg when
called by WorjStar)

get the routine address
into hi for xchange with pc

; de : iobyte field * 2

;get select fi eld'::2

;Save hi

;Old stac£{ to hi

:Save old stack
;Restore hi

dspchl
6
e,a
d,O
de
e,rr.
hi
h,m
I, e

hi ,stohl
hl,O
hl,30
sp,disstk
hi
hi,s toh I

Ida iobyte

ral
djnz
an i
mov
Idk
dac
mov
inx
mov
mov

sto
Idk
add
Idk
push
Id

dspchl:
3A0300

229DE6
210000
39
3119E9
1::5
2A9DE6

11
IOFD AE94ES
Eb06
SF
1600
19
5E
23
66
6B

E94B
E94E
E94E
E94F
E9S1
E953
E954
E956
E951
E958
E95:J
E95A

E93D
E940
E943
E94ft
E947
E943

E95B
E95=
E95F

1160E9
05
E9

11k
push
pchl

:push return address
;jump to routine

E960
E962
E964

FDEl
FDF9
C9

$ dspret: pop
$ mov

ret

i Y
sp.iy :Restore old stack

E965
E979

0014
0000

1s
disstk: ds

10*2
o

addresses of routin~s

E919
E919
E91B
E91D
E91F
E9al
Enl
E981
E983
E985
E981
E989
E989
E98=}
E9gB
E9aD
E98F

A1E9
bBEA
D4EB
FBEA

32E9
14EA
FOES
2FEB

FH9
81EA
04EC
33EB

ptr+cstat:
dw
dw
dw
dw

ptr+rdr:
ptr+cinp:

dw
dw
dw
dw

ptr+pnch:
ptr+cout:

ow
dw
dw
ow

const
sistat
pistat
ieinstat

keyinp
s~inp

parinp
ieinp

cr tout
spout
par::>ut
ieout

keyboard sta tus
serial Dort input status
pa r a II eli no u t s ta tu s
status of i~put davice on IEEE pert

get input from keyboard
serial port input
parallel input
ieee port input

outPut character to crt
ser i al por t output
parallel output
ieee Dart c:.Jtput
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0
0

" E991 ptrf-Ist:
~a E991 F3E9 dw crstat
::t E993 62EA OW so stat
.! E9QS \-LCD dw post at
CD E997 F3E9 dw i eosta tCD
I\) E999 ptr+-I ist:
0
C/) 1:991 F6E9 dw crtouta-

E99B 98EA dw prtoutQ
::J E99D 04EC dw paroutCD

0 E99F 33E3 dw ieout
0
3

"c:

~
0
0
-a
0a
0"
::J
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serial output status
parallel output status
ieee output status



This ro~tine samples the Console status and returns the
following values in the A register.
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000:) no key eQu OOh ;indicates keY not ;:>resent

E9Al CJNST: pr OC

check if 3ny translated keys a ra pencH ng
E9Al 3AC2E9 !d a.count
E9A4 51 ora a
E9A5 2C06 AE9ADS jr nz const5

if no xlated keys pen.jing. check keyhit flag

E9A7 3A5EEF l') A.lKEY ;Get Key hit flag
E9AA EEOC xr i nokey
E9AC C8 Rl ;If ca ta not available
E9AD const5:
E9AD F6FF O~ 1 O!=Fh
E9AF C9 RET

C eNS :J l S TAT U S

A = a (zero). means no character
currently ready to reaa.

A = FFh (255). means character
currently ready to read.

EXIT

(')
o
~
:!.
cea:

@

(Q
01
N

o
CIIa
Q
~

CD
(')
o
3
'0
c:

~
(')
o
-a
o
~o·
~



E982 CDOFEA call ahscr I
E<;B5 21C2E9 Idk hi ,count
E9B8 7E Id a,[h I J ;get number of x J a ted keys
E9B9 87 or a a
E9BA 2809 "E9C5$ jr z kinlC ;jf keys pending then
E9BC DD2ABOE9 $ Id ix,xltkey ;:Jet base addr ess in IX reg
E9CO D07E db ODDh,7Eh ;simulate LD A,(!X+COUNT)
E9C2 00 count: db C ;to get next key from table
E9C3 34 inc [h I) ; increment count
E9C4 C9 ret

E9C5 kinlO:
E9C5 lE09 10k e,low(conin}
E9C1 C068E6 call r omcdl

SORCIM 80~x Asserrbler ver
Osborne CP/M 2.2 CBIGS.

Routine name: KEVINP - gets keystroke from rom kbd driver. Translates
the codes BOh to 8fh as per table •

;Iowest value of translatable keys

3.5E <:/55/7= 59:92 Page 21
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80h
2

Outputs: A = translated coda in ASCII
All registers are destroyed

KEVIN?: proc
if there are no xlated keys waiting then
call the keyboard oriver in rom

basvlO eQu
xltkey ds

0080
0002E930

E982

(')
o

~
i5"
;:t
...
i
~
C
O
3
CD
(')
o
3
'0
C

~

When console has returned this code wi II check
for function key and preform some translation

E9CA FE80 CP i SOh ;tunct ion keys have va lue
E9CC 08 rc ;BCh-Sdh
E9CD FESE cpi SEn ;do a sh i ft to make po in te r
E9CF DO rnc ;into tabl e and ret'.J rn i f not functi on key
E900 C827 $ sla a
E902 SF mov e,a
E903 1500 Idk d,O
E905 DD216BE5 $ Idk ix.xltbl
E9D9 JD19 $ add ix,de
E90S 01)6EOO $ Id I, [i x+ CJ
E9DE 006601 $ Id h, [i x+1J
E9El D05E02 $ Id e.[ix+Z]
E9E4 D05603 $ Id d,[ix+3J
E9£7 ED53BOE9 • sto de,xltkey
E9E3 E052 $ sbc h I ,de
E9ED 70 mov a.1
E9EE 32CZE9 stc a, coun t
E9Fl 16BF "E9B2 $ jr keyinp
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.~~

routine name: CRTOUT

inputs: c: output ch ar acte r

0008 EF+ESC: 8
0001 EF+GR: 1

E9F6 CRTOUT: proc
E9F6 3A60EF Ida esch
E9n E!>09 and ef f-esc+eff- gr

push af
E9FB 2000 AEAOA$ jrnz crt! a
E9FD 79 mov a.c
E9FE FEl4 CD i 14h
EAOO 2008 AEllOA$ jrnz crtlO
EA02 3A68E5 Id a,ahsenb
EAOS 2F cma
EA06 3268E5 sto a.ahsenb

pop af
EA09 C9 ret
EAOA cr tl 0:

ca II outch
pop af
rnz
mvi a,cr
cmp c
cz ahscr I
ret

g
~
o
3:
~
CD

~
o
CD
CT
o
:;
CD

o
o
3
"0
c:

~
o
~
"0
oa
0"
::::I

E9F3
E9F3
E9F3
E9F5

F6H
C9

routine:

ieostat:
CRSTAT: pr oc

or i
re t

CRSTAT
returns status of crt.
crt is always ready
I=:OSTllT returns status of ieee
ieee always appears to be ready

jescape flag bit definitions

sbrt: outch - calls rom cout routine
EAOA outch:
EAOA 1EOe Idk e,Jow(conout) joutput to crt
EAOC C368E6 jmp r omcd1

sbrt: ahscr I - does auto hor izontal scrol I if re qu ired.
EAOF ahscr I: proc
EAOF 3A68E5 Id a.ahsenb
EA12 87 or a
EA13 C8 rz

EA14 2A5AEF Id hl,curs ;get cur sor
EA17 29 add hi ,hi

check for cur sor in home windo~

EA18 3E64 Idk a, l~O
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0

" EAIA BD cmp )
~

EAIB 3809 "'EA26 $ jrc rhe ;jump if not .&-.. ..... _ ..... ... : _..... _.-<0 cur sor '" ilUlU'C INI j.1UUW

~ EAD 3A61EF J d a,piaad ;check for scr een at home
.! EA20 D6EA sub vf J 0
co EA22 C8 rz ;screen at homeCD
1'1)

EA23 AF xra a ;home screen0
fI) EA24 1818 AEA3E$ jr scr Ilj'

Q
::J EA26 rhc:CIl
() check right-hand margin
0 EA26 3A6lEF Id a, pi aad ;a=hor izontal screen pos it ion3

" EAZg D6EA sub vf)oc:

!t EA2B (664 add a,100 ;window size*2 (49 )
() EA21) BD cmp I
0 EA2E DA3BEA jc :30 ;mcve sc reen when C'J r sor about to go off-a
0 ; the right hand margina check left hand m3.rgin
0" EA31 D65A sub 90::J

EA33 BD cmp I ;check I ef t margin
EA34 D8 rc ;cursor in window re tu rn
EA35 1D mov a, I
EA36 D60A sub 10
EA38 C8 rz ;return if cusor at column 2
EA39 1803 AEA3E$ jr scr I

EA3B :30:
EA33 70 mov a,1
EA3C D664 sub 100
EA3E scr I:
EA3E IF rar
EA3F C620 add a, ' .
EA41 2161EA IK hl,escsQ+3
EA44 77 sto a, [h IJ
EA45 3A62EF Id a,piabd
EA48 EblF and lfh
EA4A C620 add a, • .
EA4C 28 dec rl
EA4D 77 sto a,[hll ;escsQ+2 = v er t. coo ras
EA4= 29 dec hi
EA4F 2B dec hi ;point to start of esc seq
EA50 0604 Ik b,4
EA52 :50:
EA52 C5 push bc
EA53 E5 push hi
EA54 4E 1,1 c,[hIJ
EA55 C:;OAEA call Dutch
EA58 El pop hi
EA59 C1 pop bc
EA5A 23 inc hi
fA53 lOFS AEA52$ djnz :50
EA5::> (9 ret

EA5= l~ escsq db esc ;set screen coor d es cane sequence
EA5F 53 db • 5 •
EA60 00 00 C ; ~::* y coord
EA6l 00 d'::l C ;** x coord
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tru~

;return with not ready status

acistat
si.rrjy

;get 6850 status

;return with not ready status

SISTAT
get5 status of input device attached to serial port

true

SDSTAT
gets status of output device attachaa to ~erial port

acistat
si .trdy

i**

SIS TAT: pr oc
call
ani
rz
or i
ret

saSTAT: proc
call
ani
rz
or i
ret

; routine:

; routine:

OD9EA
E602
C5
F6FF
C9

()09EA
1:601
C"
F6FF
C9

EA68
EA6B
EA6E
EAn
fA1l
EA73

EA6~

EA62
EA6S
!:A67
EA6S
EAbA

oo
~
o
~
o
::J

o
o
"0
~
C
;:r
8

i
o
III
tT
o
:;
lD

oo
3
"0
c:

~

...........~
routine: 'iP INP

Inputs a character frow the serial port
Res9ts serflg to show Receive Data Kegister has
been read (qDRF bit = CI.
A ROM call isn·t used to input since the ReM
doesn't fudge status to g~t around the hardware tirring
pr ab I em

SPOUT
Cutputs character in reg c to the serial port (list device)
Since the ROM doesn't fudge status to get around the
hardware timing problem, output is done directly

EA74 5 PI NP: pr oc
EA74 CD6BEA call
EA71 28FB "'EA74$ jr z

EA79 CDIEEC ca II
EA1C AF xra
EA1J 32D8EA sto
EA80 3A012A Id
EA83 4F mov
EA84 C32CEC jmp

;**
routine:

sistat
S P I 'Jp

slol2rom
a
a, se r fig
a,h.srec
c,a
sw2ram

;if not ready

;reset RDRF bit
;get data

EAB1 SPOUT: proc
EAB1 C5 push be ;save char ac te r
EA8S C)62EA : 1 : call sostat
EA83 28FB "'EA83£ jr z :l ; i f not ready
EA8D C1 pop be

EA8E CD1EEC call 5w2rom
EA91 79 mov a,c
EA92 32012A sto a,h.sxll't ;seno chr
EA95 C32CEC J'llP sw2ram

; :::*
routine does serial i/o and does printer pro toco I s
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0
0
"'0
~ 0011 xon: llhii
::t 0013 xoff: !3h
~ 0003 etx: 3
CD 0006 ack: 6Q)
I\)

0 EA98 prtout:(l)

17 EA98 CD87EA ca II spoutQ
:::J EA9B 3A67ES Id a.prnterCD EA9E B70 ora a
0 EA9F C8 rz3

"'0 EAAO E602 ani 2c: EAA2 2013 "EA87$ jr nz xonxof
~
0

EAA4 3EOD mvi a.Odh
0 EAAO 89 cmp c-a EAA7 CO rnz0a EAA8 OE03 Idk c.etx
0" EAAA C) 87EA ca I) spout
:::J HAD pr tl 0:

EAAD C)74EA ca II spinp
EABO E67F ani 7th ;mask out parity bit
EAB2 H06 cp i ack
EAB4 20f7 "EAADS jrnz prtlO
EAB6 C9 re t
EAB7 xonxof:
EAB7 CD6BEA ca" sistat
EABA B7 ora a
EABB C8 rz
EA8C CJ74EA ca II spinp
EABF E67F ani 7fh ;mask out parity bit
EACI FEl3 cp i xoff
EAe3 CO rnz
EAC4 prt20:
EAC4 014EA cal I sp i np
EAC7 E67F ani 7fh ;mask out parity bit
EAC9 FEll cpi xon
EACB 20F7 "EAe4$ jrnz pr t20
EACD C9 ret

EACE
EACE
EADI
EAD2
EAD5

COlEEC
19
32002A
C32CEC

routine:

AC Ie Tl: pr oc
cal I
mov
sta
jmp

.......

AC leTl
outputs character in c to the ACIA eTl Dart.

sw2rom
a.c
h.sctrl
sw2ram

routine: acistat
returns usart status in A

The ringin signal is read from the cia at address 2cOO
and merged in at the overrun error bit of the acia status

A hardware timing problem results in the RDRF (Receive Data
Register Full) sometimes being reset before the Receive Data
Re~ister has been read. To get around this. a flag (serflg) keeps
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track of the correct status. Every time the status register
is read, serflg is updated. If the RDRF bit is ever set in the
status register, that bit remains high in serflg until the
Receive Data Register is read. The RDRF bit from serflg is
ORed in with the status register to give the correct status.

2C 01 r i port eQu h.vio+1
0040 ribit eQu 040h
0020 or m3sk eQu 020h
0001 RDRFm eQu 001h ;masks out a II bits except RCKF

EAOB 00 serflg db 00 ;flag to keep tr ack of RDRF bit
; ( to correct for hardware timing problem)

EA09 ac j stat: proc
EAD9 C01EEC ca II 5w2rom
HOC 3A012C Ida riport ; read in r ingi n si gna I
EADF OF rr c ;shi ft ring in to ever run er r

;position
EAEO E620 ani ormask ;get ring in
EAE2 4F mov c,a
EAE3 3AOO2A Ida h.ssts
EAE6 EbDF ani Cffh-ormask ;remove overrun er ror bit
EAEB 81 ora c ;mer ge ring in bit

EAE9 4F mav e,a
EAEA 3A08EA Ida se rf I9
EAEJ E601 an i RDRFm ; 'Jet RDRF bit
EAEF 81 or a c
EAFO 32DBEA sta se r f I] ;save new status
EAF3 C32CEC jmp sw2ram



oo
~

~
;:;.
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o

i
~
tT
g
;:,
CD

o
o
3
'0
c:

~
o
o
-ao
~
0"
;:,

The routines IEINSTAT 7 IEINP and IEOUT are used to
transfer characters to and from an IEEE device attached to the
OSBORNE IEEE port. The address of the device is specified in
the cell IE~ADRS. No faci lity is provided at present to allow a
transient Drogram~e to specify the device address. Thus the device
attached nust be addressable as 0 (zero).
The function IEINSTAT returns the status of the input device.
Unfortunately there is no standard way by which an IEEE device
indicates that it has a character. In order to determine this7 one
has to read the character device. As a CP/M transient can cal I
IEINSTAT ma:1y times before calling IEINP to read a char, and IEINSTAT
has to read the char to determine the status, the character reaQ has to
be buffered ti 11 call to IEIN? is made. IEINSTAT reads the device
only when the buffer is empty. As zeros are used to indicate
that the ofr is empty. a nufl character can not be read fro~ the
IEEE device.

0040
005F
0020
003F

EAF6 00

EAF7 00

IEEE
ie+-talk equ
ie~utlk equ
i e+-I stn eQu
ie+-ulstn eQu

ie~adrs db

ie~char db

contr 01
40h
5fh
20h
3fh

o

o

codes
;make talker
;make untalk
;make listener
;make unlisten

;device address (can be moved to
;BMRAM)
;ie inp char buffer

;**
routine: IEINSTAT

gets status of the input device attached to ieee port

if a char is present in ie+char then
return with true status

else
make device talker
read the device
if char read then

store in bfr
endi f
make unta I k
return with status of buffer

endi f

EAF8 IEINSTAT: pr cc
EAF8 3AF1EA Ida ie~char

EAFB B7 ora a
EAFC eA02EB jz ie HO ;if char present then
EAFF F6FF or i Offh ;return with true sta tus
EBCI C9 ret
EB02 i e i 10: • end if

;make ta I ker
EB02 3AF6EA Ida ie+adrs
EB05 C640 adi ie+-talk ;get primary address
EB07 4F mov eta
EBOS IE4B Idk et low( ieb5c)
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g
EBOA (068E6 ca II romedl ;output interface'0 message

~ EBOD 67 ora a
~

~ EBOE 20F2 "'EB02S jrnz ie HO ;try again if er ror
0

co ***secondary address output may be added her e***
CD
l\)

0 E610 i e i 20: ; read a char.en
a' E610 lE51 Idk e,l owe i eb7c}Q
=' E9lZ C068E6 call romedl
CD E8l5 CB1D S bit 1, I()
0 EBl1 2801 "'E BIAS jrz iei30 i i f er ror then3 EB19 AF xra a ;inicate no char recvd'0
c: EBlA iei30:
~ E81A 32F1EA sta iet-char istor the char()
0
-a
0

unta Ika EB1D iei40: ;make
o· E81D OE5F mvi c, ie«-utlk
=' E8lF 1E46 Idk e,low(ieb5c}

E821 CD68Eb ca II romed1
E824 87 ora a
EB25 20F6 "'EIHCS jrnz iei40

return with status of the char
E827 3AF7EA Ida i e4-char
EB2A 87 ora a
EB2B C8 rz
EBZC F6FF or i Offh
EB2E C9 ret

routine: IEINP
Reads a character from IEEE port

EB2F
EB2F
EB32
EB3~

E831
E638
E83A

C)F8EA
28FB "'E6ZFS
Zl F7EA
7E
3600
(9

IEINP: proc
ca II
jrz
Idk
Id
sto
ret

ieinstat
ieinp
hi, i ef- char
a.[hll
O. [h I l

;wa itt i II char avai I

;clear the buffer

;**
routine: If OUT

Outputs the character in reg C to IEEE port
Uses ~O~ resident primitives.

EB3B IEOUT: pr 0:
E836 (5 push be ;save the char

;make listener
EB3C ieoOS:
EB3C 3AF6EA Ida j·ef-adrs
EB3F (620 adi i e4-1 stn iget primary address
E841 4F mav c.a
E842 1E49 Idk e,low(ieb5c)
E844 CD68E6 call romedl ;output interface message
EB47 61 ora a
E848 ZOF2 "'EB3C$ jrnz ieo05 itry agai n if error



***seeondary address output may be added here***
oo
~
ina:

@.....
CD
CD
N

~
tT
g
::J
CD

o
o
3
'C
c:

~
o
o
-ao
~o
::J

SORCIM 803x Assembler ver 3.5E
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EB4A ieo20:
EB4A 0600 mv i b.,O
EB4C C1 pop b
E64D ieo22:
EB4D C5 push b
EB4E 1E4E Idk e.,low( ieb6c)
EB50 CD68E6 call romcdl
EB53 Cl pop b
EB54 B1 ora a
EaS5 20F6 "E34D$ jrnz i~o22

EB57 ie040:
EB57 OE3F mvi e.,ie+ulstn
EB59 1E43 ldk e., low{ ieb5c)
EBSB CD68E6 call ramedl
E65E 37 ora a
EB5F 20F6 .... EB57$ jrnz ie040

EB61 C9 ret

<:/55/7= 59:92 ?age 35
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; do no t send eoi

:save char again in case of retry

:try again if error

;make un listen



CA2 going low incicates to device that we are busy.
CAl low to high transition gates input data to port a.

The port is bioir!ctional but only one direction
can be active at any time5 The direction of port is determined
by which routines are cal led. If postat or parout are
called, it is made an output port and an input pert if
pistat or parinp are cal led.

The Parallel port is actually the IEEE port dr ive" with the centronix
protocol. The bit assignements of the PIA and PI3 are as follows:
PIAO-1 = data bus
PIBD 0, data bus is output. 1, data bus is input
PI81 set to 1.
PIB2 set to o.
PIS3 0 output, 1 Input
PIB4 not used
PISS output strobe. Active = 1.
PIB6 0, printer busy. 1, printer is ready.
PIB7 not used.
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29C:l
2900
2901
2902
2902
2903

pa.dt3
pa.dir
pa.ctl
pb.dta
pb.dir
pb.ctl

port
eQu
eQu
equ
eQU
eQu
eQu

reli sters
h.ieee+O
pa.dta
h.ieee+l
h.ieee+2
pb.dta
h.ieee+3

002A
002E

0000
0004

pa.cdr
pa.cdt

pb.cdr
pb.edt

port ctl register
equ OOlOlOlOb
eQu 001JIIIOb

eQu OOOOCOOOb
equ OOOOOlCOb

constants.
:to address port
;to address port
;port a in input
;to address port
ao adaress port

a d i r ec t jon
a data and set
program handshake
b j i r ect jon
b data

mode.

OOFF
0000
OOBF
0002
0008

pa.dro
pa.dri
pb.dr
pb.dto
pb.dti

direction register
eQu Offh
equ DOh
ec;u Obfh
eQu Oa000010b
eQu OOOOIOllb

CO'1stants
;port a output mode
;port a input mode
'port b direction
;port b data fer output
;port b data for input

0040
0080
0020

0000
0001
0002

EB62 00

E3S3
EB63 3A62E3

pp.ordy equ OlOOOOOOb
p~.irdy eQu 10000000b
strb equ 00100000b

port modes
pp.undef eQu 0
pp.out. eQu 1
pp.in eQu 2

po.mode db po.undef

; *~::*

; sbrt: C1I20P.

cv2op: proc
Irja po.mode

;output rdy tit in pib
;input rdy bit in pia ctl reg
;strobe bit in port b

initializes the port to a paral lei output
port.
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0
0

E/366 FEOI cp i PP.out'0
'<
t6" EB68 C8 rz ;r eturn when in outout ;noaea: -_ .... POft a to output on ai i i j nes:::.t:L

~ t:B69 3E2A Ik a,pa.cdr
CD EB6B 320129 sta pa.ctl ;se I ect direction regCD
~ EB6E 3EFF Ik a,pa.aro0 E810 320029 sta pa.,jj r ;output constant to d i r. reg to put'"a-

par t in output modeg a
::J EB13 3E2E Ik a,pa.cdtCD
0 EB15 320129 sta pa.ctl ;sel ect port a data reg.
0
3

EB18 3EOO Ik a, pb.cdr'0
c: EB1A 320329 sta pb.c t I ;select port b direction~
0 E370 3E8F Ik a,pb.dr
0 EB7F 320229 sta pb.dir ;a I I lines are output except the outpu t-a ;busy signal on bit 60a EB82 3E04 Ik a,pb.cdt
0" EBS4 320329 sta pj.ctl ; se I ec t data register::J EB81 3E02 Ik a,pb.dto

EB89 320229 sta pb.dta ;initialize port b data

EBSe 3EDl Ik a,pp.out
E6SE 3262EB sta pp.mode
EB91 C9 ret

;***
; sbrt: CV2IP. initializes the port to a parallel input

port.
EB92 cV2ip: proc
E892 3A62EB Ida pp.mode
EB95 FE02 cpi pp.in
EB97 C8 rz ;return when in input made

set port a to input on all lines
EB98 3E2A Ik a,pa.cdr
EB9A 320129 sta pa.ctl ;select direction reg
EB9D 3EOO Ik a.pa.dri
EB9F 320029 sta pa.dir ; 0 utpu t constant to dir. reg to put

a por t in input mode
EBA2 3E2E Ik a,pa.cdt
EBA4 320129 sta pa.ctl ; se Iect port a data reg.

EBA1 3EOO Ik a, pb.cdr
EBA9 320329 sta pb.ct' ;se' ect port b d i r ec ti on
EBAC 3EBF Ik a,pb.1r
EIUE 320229 sta pb. d i r ;a I I lines are output except the outpu t

;busy signal on bi t 6
EBBI 3E04 Ik a,pb.cdt
EBB3 320329 sta pb.ctl ; sel ect data register
EBB6 3EOB lk a,pb.dti
EBBS 320229 sta pb. dta ;initialize port b data

EBSS 3E02 Ik a,pp.in
EBBD 3262EB sta pp.mode
EBCO C9 ret

;**
routine: POSTAT

gets s ta tus of the parallel {centronixJ printer
attached to t;,e ieee par t
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(')
0
'0 EBCl POSTAl : pr oc
~ EBCl CDlEEC ca II sw2romcD
~ EBC4 CDb3EB ca II cv20p ;convert to output
0 EBC7 3A0229 Ida pb.dta ;get port b data
~ EBCA E640 an i pp.ordyCD
I\) EBCC 2802 '" EBDOS jrz posl0
0 EBCE F6FF or i trueen
C' EBDO posl0:0
:; EBDD C32CEC jmp sw2ramCD
(')
0
3
'0 j**c:

routine: PISTAT~
(') gets status of the input dey ice attached to the
0 parallel pert-a
0a EBD3 00 piacti d:> 0
S·
::J

EBD4 PISTAT: proc
EBD4 CDIEEC ca II sw2rom
EB01 CD92EB ca II cv2ip
EBDA 3AD3E8 Ida pi actl
EBDD Eb80 an i pp.irdy
EBDF 20QA "'EBEBS jrnz pis20 ;jf saved status indicates there is a char

; in tne PIA
EBEl 3A0129 Ida pa.ctl
EijE4 32D3EB sta pi actl ;this is saved as reading the

;pia clears the status
EBE1 Eb80 ani pp.irdy
EBE9 2802 "'EBEDS jrz pis30
EBEa pis20:
EBEB F6FF or i true
EBED pis3C:
EBED C32CEC jmp sw2ram

.~~

; routine: PARINP
inputs a character f rorr parallel Dor t.

EBFO PARINP: proc
EBFO CDD4EB ca II pistat
EBF3 28FB "'EBFO$ jrz parino ;wait ti II char in pia
EBF5 COlEEC cal I sw2rom
EBF8 AF xra a
EBF9 3203EB sta pi actl ;clear saved s ta tus
EBFC 3AOO29 Ida pa.dta
EBFF 2F cma ;invert data
ECOC 4F mov c.a ;alse in c
EC01 C32CEC jmp sw2ram

**routine:

EC04
EC04
ECD7

CDClE~

28FB "'fC04i>

PAROUT: proc
call
jrz

PAROUT
outputs the character in c to the IEEE ~ort treatin~ the
port as a parallel port.

postat
parout
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o
o
"0
~
Ci
;?;
@

CD

~
o
fI)

0
o
3
CD

o
o
3
"0
c::

~
o
o
-0
oa
0"
~

ECO~

ECOC
E'eOD
ECOi:::
Eell

EC16
EC13
EC13

CDIEEC
79
2F
320029
3E22
320229
31:02
320229
C32CEC

ca II
rr,0V

C118

sta
Ik
sta
Ik
sta
jmp

03.dta
z9pO.dto+strb
Pb.,jt3
a.pb.dto
pb. rjt::;

sw2rall

; i river t da t'.:l

;set strobe

;clear strobe
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(')
0
"0

~
cO·
;t
@

<0 ECIECD
I\J EC H:
0 HIE +F3In
CT ECIF F'50
:; EC20et
() EC20 +
0 EC20 +F33
"0 ECZl +D300c:
!i EeZ3 +3EOO
(') EeZS +320BEF
0 Eezs +-a ECZ8 +F gQ
~ ECZ9 Fl
0" EC2A
::J

EC2A +F B
ECZ3 C9

EC2C
EC2C
Ee2C +F3
EC2D F5
Ee2E
Ee2f +
EC2l: +F3
EC2F +0301
£C31 +3E01
EC33 +3208EF
EC36 +
E\:36 +F3
EC37 Fl
£C38
:::C38 +Fa
EC39 C9

sbrt:

SW2ROM: proc
di
DB
pusn
enaron'l
01
03
OUT
L')K
STO
El
D8
pop
ei
CB
ret

sbrt:

SW2RAM: pr 0:;
di
D~

push
disro'T1
Dl
08
OUT
UK
STC
EI
D8
pop
ei
D3
ret

SJoJ2KCY
switches to rom
saves al I registers

CF3h
af

OF3h
C
A.C
A,RJMi?AM

CFBh
af

CF'3h

S\a! 2R A'"
switches to ram
pre s er ve s a I Ire g i s t e r s

;;F3h
af

OF3h
1
A.l
A. RJM~ AM

OFBh
af

CF3h

EC3A
EC10

EC 3A
0000

= :::C 70
OOCF

xxx:

• 9
i f
er ror
endi f

ORG
D~I

xxx>MRA"'IEX
CeDE TCO LARGE ••

fI OS+770H
cep

iThis is location ED70h in 60K systerr
iThis location needed by RC~ for
; r e , OC a tin g bo at I ca de r
;Iast sector read bombs out part
iof SMRAM in 60< system



Used to asserr~ly ~C~ resident and CaiDS

SJ~CI~ 803x Asse~bl~r ver 3.5E
DebJg Monitor RAM storage.

fcn ED7(1 C% ",'{A"'EXT
ED70 00')2 ccpadr : J5 2

£072 0006 KEYlST: l".(," KL """L E~~ :::t< l~ +- l:: ,.~W.J

E078 cDBJ C~G ~q ..~..,

;This location is assigned in eIes
:anj fillej in by loader in RJf'I

<:/55/7= 59:92 ~age 41
::::JCCRAriZ .ASf'o'

;promot ch2ract~r

;=C, list ehco Jff
; 0= p.!l.M, 1 = ROil
;DisK status bytes

;randJff' r.JlTber se~c

;Jw ;:qCNT
;retry count

(;

Ti:M+l
R.\JDV+l
UCNT+2
PTRC+l
1
1
1
6

DS 2:,6+12B

c:s
CS
OS
D5

DS

Cirectory Buffer
H$ T3Uf+2 56

~Qst disk xfer buffer and •••
Format track template holding bJf~er

DIRSUl:::

HSTi3UF:

EM
RNDV
ER.CNT
RTRC
RTRY
MPCHR
ECHOP
ROMRMJ,
DSTSB

0006
EFOI
E:F02
f:F04
HCS
0001
0001
0001
0006

0180

Hon

£'080

EOBO

EF06
E!=07
EHi!
EF09

o
o
-ao
~
o
;:,

EFOF
EFll

0002
0002

DMADR
,),"'lAADK

Disk operation temps anj central
OS 2 ;Address fer rEad/write Disk
Cs 2 ;CEIOS, users CMA

Note order
along with
OS 1E?13

EF14
EF1S
EF17

EFta
EF19
EFB

HIe
EFtD
EFlF

H2Q
EF21
EF22
EF23

EF24
f:F30

'JODI

0001
oon
0001

EF14
EJ=15
EF17

0001
0002
0001

0001
0002
0001

00C1
0001
00:)1
0001

uooe
002,)

SEKDEL:

SAVSEC (;5

S~VTRK as
SDISK CS

ACTSEC
ACTTRK
Ae TQSK

SEKSEC DS
SEKTRK DS
SEKD5K D5

HSTSH DS
HSTTRK CS
riSTDSK DS

TE~SE CS
ROHA I)S

fUll!, CS
WRTVP ~,..... )

~.LV: as
CSV: l)S

of xxxSEC,xxxT~K,xxx)SK must te ~2intainea

I en g t h (1, 2,1 ) .'
;Set for seeK-restore command in ReM
;depends on Cisk type. Sie~ens = 3h, MPI
;Iast sector reauestej
;Iast track requested
;Selected disk drive (0,11

SAVSEC
S~ VTRK
SOISK

2

1
2
1

;Usec in ~ios only
:Reaj flag
;F:rror reocrtir;;
;Writ9 op9ration type

Al '.IS
(S V5

Jh
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;save current stk ptr

;Zero if lockee keyboard
;c~rr~nt curs~r cosition

tempor"ri?s
;rem hol~ing Key
;De~ounce key
;last valid keystroke
;La3t c~ntr~1 key
;,:::SC hcloing flag

2.

1 ; ., a x 1;' col u IT n s i" a I 0 cJ i c a I lin ':)
'_LIMIT = ',LlII.JT,'h.'

blocking-detlccking flags
1 ;host ~cti ve f I a;;;

.ncst ~ritten fla~

1 :~nalloc rec =ount
2 ;Track
1 ;Sector
1 ;Logical sector

DS

H:JU,S+5 ;,.,:; b~11 tiMer cell

W211 cloc~ ti~e cells anc Cisk active
see lPTliA: in a,'1KtY.'lsm
OS 6

HCUK S+ 1
I-'OURS+2
HOlJt:: S+ 3

DAY+l
10AY+2

Gis~ drive current positions
DS 2 ;Last selected jrive

L1S=L+1 ;Last track used fer non-selected crive

Key boar:j 5C>1 n
as 1
DS 1
as 1
~S 1
OS

used to 1~select drive wh n t~ere is ~o activity
on Jrive fer n secon~s. ee FCSK routine

~GU~S+4 ;=0 by ~O ~t Used by UPTIM

Calen1~r ~ontht day year
OS

I"terrupt stack
{)S 20:~2

ESTK: DS

CAe TV~:

! ST~.:

Ll PIIT D'S
(>AS G

31es
HSTACT: DS
H:iTWRT: ;:'.5
UNACNT: DS
U'JATRI< : DS
Ut'<lASEC: as
LJGSEC: DS

LDADR l))

KEYlCl< OS
CUR S os

!DAV
I ""CNTl-I
IYR

LDSt:L:
DTRK

;?lAAD ana ?IAgO ~u5t be kept sequential t PIAAC first
;depenaency in VC~HOMc of ?~KEY.a3rr

PIAAD: DS 1 ;Yolcs last PIA-A cata
PIA3D: OS 1 ;rlcl(:!s last PIIl-£ cata

:3ELCf-T:

HOURS:
/'IIrxS:
SECS:
S:::C6:

TKEY
HKCNT
LKEV
(KEY
ESCl-l

SOQCI~ 108x Assembler ver 3.5~

CeoJg ~onitor RA~ Stord~e.
(')
0
"C

~ US] 0001cO·
;:r tF51 OOCI
@ '::F52 0001
<0 cF53 00020)
I\) U55 0001
0 ::F56 JODICIl
c-
o
:3
CD
(') EF57 0002
0 EF59 00013
"C EF5!\ 0002c
~
(')
0 E:F5C 0001-0 EF5D 0001Q
!!. EF5:: 0001
o' EF5F 0001::::l

EFoO 0001

EF61 0001
EF62 OOCI

ff63 OOC3
EFo4
EF55

E:F6& 0006
EF67
EF68
EFo9

EF6A.

EF6B

E.~6: 0001

EF6D DOe2
EF6E

EF6F 0002

EF11 0028
EF99 0000

Stack ~;"ltry



EF99 0028 D5 2 C'~: 2
EFel 3IOSTK:
EFCI caoo RJtJSTK: OS 0

EFCI DC 01 ACIAD: DS ; I as t corrmanc t;y te !I'/ r i tten to .AC I A

EFC2 0004 Rl79x: DS 4 ;179x register save ar ea
EFC6 DeDI K3DLY: ,..... <:- 1 ;keyo:)arc detounce-delay eel IJ.J

SCRCI~ 803x Asserrbler ver
DebJg ~onitor Rt.~ Storaqe.

()
o
-0
o
~
0-
~

EFC7 0001

EFC~

HC3 += 0008
EFDO
ErDO 0002
EFD2 :J002
EFD4 0002
EFD6 0002

EFDll 0002
EFDA 0002
EFDC 0002

EFDE
EfD':: += 0002
EHO
EFEO 0001
EFtl OCC1
El=E2 0001
EFE3 0001
EFE4 0001
EfE5 0001
HE6 0001
EFE7 0001
EH3 nOel
EFEl\ 0002

EFEC Oe02
EFE ODe 1

EFEF 0001

3.5E <:/55/7= 59:92 Page 43
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;sinc~ CP/M CA;\)"lCT :Joot off ,::, this cell is used
; to i rwe r t the '13 11 e 5 0 f the 2 j r i v e s :

=0, all n:Jrrndl, A=A:, 8=13:
=1, all inverted, A=3:, B=A:

DS I< S lo/? JS 1

ZgO Alternate Register Set
ALIGN 10h
OS (*+(11H)-1)/{104)*(lCH)-*

~AGS:

D~5AX: ClS 2 ;\)!=.:.
8CS AX: :5 2 ;3C'
AFSAX: DS 2 ;AF'
hLSAX: ')S 2 ;rlL'

IXSAX: OS 2 ;IX
IYSAX= DS 2 ; I Y
IVSAX: OS Z ;Ir.t8rruJ:;t oage register

8080 Re1ister Save Area.
ALIGN lOh
CS (*+{lOH)-l)/(lCH)*(lCH)-*

REGS:
ESAVE: OS 1 -= Ke)ister sa ve lecation.~

CSAVE: OS 1 ;D Re:Jister S3. ve location
CS AVE: 05 1 ;C Re]ister save location
BSAVE: OS 1 ;'3 Register save location
FSAVE: DS 1 ;"'lAGS save IGcation
ASAVE: DS 1 ;1\ ~e';)ister sa ve location
lSAVE: OS 1 ;l RaJ ister save lecation
fiSAVE: JS 1 ;H ~eJister Sa ve lecation
?SAVE: D'S Z ;;>CM :: CU!\TER save loc~tion

SSAVf: DS 2 ;JSER STACK r;ointer sa ve location

3'<.PA.: os 2 ; I as t breakpoint addre S5

'3KPC: OS 1 ;::ontents of bko

V~T'JFi= OS ;LAST IJ~RTICAL JF:=SET HK=N FRCM CCUT

Interrupt J:.JIi.) \lector is b,:;t ... :::e:l EFF8, EfFf.
E:ncx MRA"1

no ER~QRs, 517 lace Is, bAC~h Oyt9s not used. ?ro:Jfarr U,.A EFFOh.
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(')
0

HREr.: OFAO'0 s
~ n !\CIAD EFC1 43# :5US'
a: ACICTL EACE 5/4':> 31#46
@ AeI ST A EAD9 5/47 '301 :> 30/15 32# Ie.
co ACK 0006 31# 5 31/22
Q)

A.C~l) E5B~ 6#24- 15/4:1I\)

0 AC TaSK EFl1 19/48 20/1:J 41/143ClI
/j' A( TSEC EF14 19/54 ?-0/14 20/33 41#410
:3 tiC TTRK EF15 19/51 20/12 41!J 42
CD n USAX EFD4 43-/123(')
0 AHSCRL EAOF 21/16 23# 51
3 AHSENB E5b8 6# 4 28/30 28/32 28152'0
c: s .\LIGN mac 43/19 43/33
~ ALII EF24 7/28 7/41 41#53
(')
0 s HVS oooe 8/ 2 41/58
-a AlVSZ OOOC 4#12 7/23 1131 7#31 7/41 7/44 7#44
Q 8/ 2
~
o' '1 ASAVE EFE5 43#40
J 1 HSVLO 0080 27# 9

3CCP E748 15/ 3 15H6
3CI'M E73A 15# 9 15/13

n 3CSAX EFD2 43#22
3005 D706 3# 15 1 '5/36

n 3ELCNT EF68 42/142
aDS E500 3# 14 5/ B 6/54 15/34 4C/4Q
131 as TK EFel 10124 43# 2

n BKPA EFEC 43#46
n 6Ki'C EFE:E 43#47

BRATE E569 6# 5 14/57
n BSAVE EFE3 43#3~

CAUT') E'58A 6#28 6/31 15/40
CAUTJl 0007 612.9 6#31

s CBIOSV 0001 16/11
SBDOT noc 5/10 14it39
:CP CFOD 31113 3/14 3/15 14/51 151 6 15110 1512B

15/54 10/22 40/5)
n CCPADR ED70 41# 4

s CDISK 0004 11/49 11152 14/50 16124
n CKEY EF :iF 42#18

:N!/Ii E910 5/13 22# 37
:NDUT E915 5/14 22#44
:NSTA EQ08 5/12 22#31
OHRLO E592 6/ 8 6#33
CNTRll E593 61 9 6#34
CNTRL2 E594 6/10 6#35
CNTRL3 E595 6/11 6#3S
CNTRL4 E596 61lZ 6#37
:: NTKLS E597 6/13 6#33
CNTRL6 E598 6/14 6#39
CNTRL7 E59g 6/15 6#40
CNTRL8 E59A 6116 6#41
CNTRL9 ES9El 6/17 6#42
:O'JIN E509 5#13 27/2'3
:ONQUT E50C 51114 21/29 28/47
CONST E9Al 24/4'5 26#14
SCNSTS E9AD ~61lS 26#24
COUNT E'1C2 26116 27/17 2H23 27/50

s CR 0000 16/ 8 16/11
CRSTAT E9F3 25/ 2 28# 9
CRTlO EAOA 25/26 Z 8/29 28BS
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0
'lJ CKTOUT E9F6 24/57 25/ 7 2.81122'<
c5" n CSAVE EFE2 43#37
~ :SV EF30 "7 I ""')""7 I' -;-u 41#59f # t:..!

~ S CSVS 0020 41/59
CD :SVSZ 0020 4#13 7/27 7/3J 7#30 7/40 7/43 7#43CD
I\) CU'.iACT E&EB 12#25 13/120 CUR.S EF5A 25/56 42# 12C/)

0"
CV2IP EB92 37#28 38/21Q

;:, CV20P 1"363 36#59 38/ 3<D
() n DACTVE H6A 42#40
0 s ')BUF C080 15/193
'lJ n DESAX EFDO 43#21c:

sO )l 9121 10121 10/29 10139 10/43 14/43 40/ 7~ mac
() 40/11 40/2'3 4C/32
0 DIR-BUF EE80 7/25 11313 41#17-a n DIROM 0001 3#460

~ !)ISPCH [930 22/49 22/56 23/ 3 23/10 23/34- 23#33
0" s JISROM mac 10/42 14/42 40/31;:,

DISSTK E979 24/12 24#3~

s DMA C080
)/t1AADR Hll 12/53 19/23 41#31
DMADR EFOF 15/22 41#30
)ONE E7BC IS/50 IS/53 16H3
DONEO E7C7 16/16 16#19
)U~E 1 E7CA IS/59 16#21
DOWN E59E 6/20 6#45
)PBASE E614 7#19 1113S
9PBGEN mac 4#50 7154
DPBS 1 E634 1126 7/39 7#51
)PHGEN mac 4#16 7/21 7/34

n DSAVE EFEI 43#36
aSKS! 0000 3#30 7/54

n 0SKSWP EFC7 43# 14
DSPCH1 E94= 24#17 24/19
DSPRET E960 ?4/29 24#33

n DSTSB EF09 41#27
n ECHOP EF07 41#25

EFESC oaoa 28#19 28/24
EFGR 0001 28#20 28/24

sD EI mac 9128 9/46 10/34 10/48 10/53 10/57 14/48
40/16 40/19 4C137 40/43

s ENARDM mac 10128 4-0/10
n ENRQM 0000 3#45

EOT3L E5AO 6/22 61;47
EReNT EF02 4.1#21 41122
ERFlA G EF22 17/16 18/16 18/23 20/41 2C/48 211 5 41# 55

n ESAVE EFEQ 43#35
s ESC OOB 29/53

ESCH EF60 15/26 ?U23 42#19
ESCSQ EASE 29/32 29#53
!::TX 0003 31# 4 31/17

s FALSE 0000
s Fea (105C

FILL E84B 17111 181 q 19# 11
F Ill3 EBSC 19117 19#U
;= Ill4 E87A 1 '>#36 19/41
F I Ll5 EBd3 19/38 19#44
FILl6 E886 19/32 19!;/46
FINAL EBC6 19/60 20#21
FLUSH E8AA 111 3 18/22 19/44 2C# 3
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()
0
'0 n cMTJ E539 5H31
~
cO' FNLl E~D6 20#36 20/46
;?; ;=pvSIS 0010 3#24 3,/32
.! n C:SAVE EFE4 431;139
CD s "'WAV"I FJOI)
(Xl
I\) :;OOISP E918 22133 Z2/3~ 221146
0 ::;001'4 E69A 10/37 10#56en
tT -i.IEEE 2900 36/24 36/26 36/27 36/290 s
:; s -i.SCTR 2A 00 31/49(I)

() s ;.510 2AOIJ
0 s -i.SR':C 2<\ 01 30/363
'0 s :-l.SSTS 2AC') 32121c:
~ s 'i.SX~T 2AOI 10/55
() s rl .. VIIJ 2COO 32/ 7
0 n ;KCNT USD 42;116-a n rllSAX EFD6 43#24Q
~ "I 0'4 E E69r:: 5/18 11# 7 151 7
o' ~:JJRS H66 42#33 42/34 42/35 42/3':::> 42140 42/42::::J

n ~S,WE EFE7 43#42
\.iSTAeT EF50 11110 11120 1912~ 4211 .,
ciSTBUF EDBO 15121 19/12 4H13 41/17
'-is TDSK EFIF 19/47 201 9 ~ 1# 51
-iSTS=C Ene 19/33 19/53 20/13 41#49

n i-lSTSIl JI00 3#23
rlSTTRK E;::} D 19/50 20/11 41'15'1
'iSTwRT EF51 18/15 20/ 4- 42# 3
I D~Y EF63 15133 42#27 4212~ 421ZQ
I EADR 5 fAF6 33#29 33/57 ? 4/53

n IESIC E53f 5# 35
n lE.S2C £542 5# 36
n IE83C E'545 5007
n IE34C f'548 5#3S

lESS: E548 5!l39 33/60 34/19 34/5':> 35/17
IE36:: E54': 5:140 35/ S
IE37C f551 5# 41 341 8

n lEBec E554 5#42
I ECH AR fAF7 33#31 33/50 34114 34/23 34/38
IEI10 £g02 33/52 33#5 :; 34/ 3

n IEI20 E310 34# 7
IE130 ERIA 34/11 34# 1 j

lE140 UD 34m 7 34/22
IEIN;> EB2F 24/54 34# 35 34/37
lEI7-.ST EAF8 24/4'3 33#49 34/36
lElSTN 0020 33#25 34/54
lE1C5 E'BC 34#52 34/5'1

n IEJlO EF\4A 35# 3
IEQ22 [34:) 35ii S 351l~

IEiJ40 Ea 57 35#15 35/20
IEJSTA E9f3 25/ 5 Z8-t1 3
1£')UT E~3a 24/60 25110 34!!,4':J
EST!< =F6~ 9/44 42#52
1ETALK 0040 33#23 33/53
I EUl ST OJ3F: -' 3#2S 35/16
!EL/TlK OJ5F 33#24 34/1 q

n IYJNTH EF64 42#23
103 I TE 2566 51158 14/5<;

s IC~YTE 0003 14/56 24/16
n I STK EF99 42~57

n IVSAl< EFDC 43#23
n I XSAX HD8 431£26
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0
0
'0 n IYR EF65 42#2~
~
Ci n IYSAX EFDA 43#27
~ n \BulY i::FC6 43#'8
.! <.EVINP f~62 24/51 271HZ 27/51
co n K.EVLCK EFSq 42#11Qll
N n KEYLST E')72 4H 60 :<INI0 :::9(5 27120 27#27Q)

CT
s '<lElEN 0002 41/ 6~

::::I s KLLEN 0003 41/ 6CD

0 n :...D,4DR EfS7 42HO
0 LDSEl H6D 42#41 42/5)3
'0 n :..DTRK EF6E 42#50c

LEn E59f 6121 6#46~
0 5 IF COO A 16/ 8 16/11
0 n LIST E50F 5#15-a n LI STST E52D 5#2';0e LKEY E:F5E 26/21 42# 17
5" _!LIMI T EF6C 14/61 42#45
::::I

LOGSEC EF56 13/14 17/48 42#1
n LSAVE EFE6 !t3#41

LST E91D 5115 22#53
LSTST 1"'935 5/25 23#30

5 lVMEM 1000
s LwAMEM FFFF 3/19

n IIIINS H61 42#34
n I1PCHR EF06 41#24

s r1R ~M ED80 41/ 9
s lotRAMEX ED7/) 40/44 41/ 3

MRTRY 0005 3#10 20/35
s MSEC OOOA 7110 7/55

"'1SlZE 003C 3# 11 16/ 3 16/ :3
MVINFO E8F2 17/ 8 17/39 21# 3
!IlOSK 0002 4#10 7/21 7#21 7134 7#34 11/28
NDFDD 0002 4#11 7/29 1#29 7/42 7#42
''iOKEY 000') 26#12 ::. 6/22

s N'tiDl 0013
)R~A<;K 0020 321# Q 32/19 3212?
DUTCH EAOA 28#46 29/46
?A.CDR 002A 36#32 37/ 4 37/33
PA.CDT 002E 36#33 37/ 9 37/38
PA.CH 2901 36#2& 37/ 5 37/10 31/34 37/39 38/26
PA.DIR 2900 36#25 37/ 7 37/36
PA.DRI 0000 36#40 31135
PA.DRO OOFF 361139 37/ 6
?A.DTA 2900 36!f24 36/25 38/4:- 39/ 4
PARINP E3FO 24/53 38#40 38/42
l'ARCUT EC04 24/59 25/ 9 38#58 38/6J
?5.CDR 0000 36#3!' 31/12 37/41
PEl.CDT 0004 36#35 37/17 37/46
?S.CTl 2903 36#29 31/13 37/1S 37/42 37/47
?B.DIR 2'102 36#28 37/15 37/44
?B.D~ OOBF 36#41 31/14 37/43
?B.OTA 2'}02 36#27 36/28 37/20 37/49 38/ 4 39/ 6 39/ 3
?B.DTI OOOB 36 !t43 37/43
°B.DlO 0002 36#42 37/19 39/ 5 39/ 7
? IUD EFbl 29/ 3 29/11 42#23
?IABD EF62 29/34 42#24
PIACTL E!3D3 3 Bil17 3 B/22 38/27 38/45
?1520 E3EB 38/24 3'31;131
PI$30 EBED 38130 38# 33
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(")
0

PISTAT EBD4 24/47 38#19 38/41"t'
~ PNCH E925 5/16 22#60cO'
;:r POS10 EBDO 38/ 5 381# 8
0 j'OSTAT ESC1 25/ 4 37#61 38/59
«l PP.IN 0002 36#52 37/30 31/51
QI)
l\) PP.I~D 0080 36#45 38/23 38/29
0 !>P.MJD EB62 36#54 36/60 37123 37/29 37/52en
c:T PP.ORD 0040 36#45 381 5Q
;:, PP.OUT 0001 361#51 36/61 37122
CD

PP.UND 0000 361150 36/54(")
0 PRINT E8FD 16118 21#23 21/313 PRNTER E561 5#61 31/ ~"C
c:: PRTlO EAAD 31#19 31/23
~ PRT20 EAC4 31#33 31/37
(")
0 PRTOUT EA98 25/ 8 31# 7
-a n PSAVE EFE8 43#43
0a PTRCIN E981 22/38 24#50
0- PTRCOU E989 22/45 24#56
:::l PiRCST E979 22132 24#44

!'TRlIS E999 22/55 25# 6
?TRlST E991 23/33 24#61
PTRPNC E989 23/ 2 24#55
PTRRDR E981 23/ 9 24#49

n PUNCH E512 5#16
n R179X EFC2 43# 7
n UGS HOO 43#20

RDFlAG EF21 19/11 19/55 41#54
~D~ EnD 5117 23# 7
~D~F'" 0001 3 2#10 32127
~EAD E7D3 5/23 16#29

n READER E515 5#11
n ~EGS EFEO 43#34

~HC EA26 29/ 2 29# 9
n RIBIT 0040 32# 8

UGHT E590 61lq 6#44
RI PORT 2C01 32# 7 32116
RNDV EF01 41#20 4-1/21
~OMCD1 E668 10H2 21129 28/4B 33/61 34/ 9 34120 34/57

35/ 9 351lq
·~O~CDE E663 5/31 5/32 5/35 5/36 5131 5/38 5/39

5/40 5/41 5/42 5/43 5/44 5/45 9#48
ROMJ~P E66A 5/30 10# 15 11/44 15/11 20/40
q,OMRAM EF08 9/25 9/35 10132 1C/46 14/46 40114 40/35

41#26
ROMRI E64f 5/29 9#34-

n '!.OMSTK EFC1 43# 3
s ~O"'lVEC 0100 10/13 15/ 9 20130

n RRDK E521 5#23
n ~RI E533 5#29

~SELDK E5113 5#19 11/41
'nR.C EFC4 41#22 41123
HRY EF05 20/36 20/44 41~23

n RWDK E52A 5#24
S1DSlo1 002E 3#32 7/31 1144 7/51
SAVADR E909 20132 20/37 21#33
SAVSEC EF14 41#37 4-1141
SAVTRK EF15 4U38 41/42
S2AUD E53C 5#32 14/59
SeRL EA3E 29/ 7 29/24- 29#29
SCRSZE E56A 6# 6 14/60
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0
"C Sl)ISK EF17 41#39 41143~

SEC6 '-~Ln. ~. ~.u., ~a il cr07 ""'L~J'U

~ n SECS £F6B 42#35
@ SECB.N E6F./\ 5/26 13# q
<0 n 5 EKDEl EF13 41#35QI)
I\)

SEKDSI< EFlB 11130 19/35 19/46 41#470
(I) 5EKSEC EF1B 19/14 19/22 19/34 19/35 19/52 21/ 7 41#45C'
Q SEKT~K EF19 11112 11/13 121 9 17/46 19/49 41#46
::J SELDI E601 11/29 1l#4BCD

0 SELDSl<. EbB!) 5/19 11#19
0

Sf '<.FlG EADS 30/35 32# 11 32/2:'> 321293
"C SETDMA E6F5 5/22 12#52 15/20c:
~ n SETRRiol E644 9ft16
0 SETS::C E6FD 5121 12#37
0 SETTRK E6DD 5/20 12# 8-a s 51.120 0055 6/ 50

~ s SI.Ri\O OOCI 30/16
0 s SI.SI6 0055
::J

SI.564 0056s
s 51.TR,D 0002 30/ b

51GNJN E792 15#61 16117
SISTAT EA6B 24/46 30# 14 3C130 31/26
SOSTAl EA62 25/ 3 30# 4 30/49
; PI N' EA74 24/52 30#29 30/31 3112) 31/29 31/34
SPOUT EA87 24/58 30#47 311 3 31118

n 5SAVE EFEA 43#44
STaHL E69D 10/19 10126 10#60 241 9 24/14
STRB 0020 36#47 39/ 5

s SVER 0001
SW2RAM Ee2C 30138 30/56 31/50 32130 38/ 9 38/34 38/49

39/ 9 40#26
SWZRJM ECIE 30/33 3D/53 31/47 32/15 3E1 2 38120 38/43

38/61 40;11 5
S SVS 0005
s SYSDAT 0010
s SYSl 0006

TEI1 EFoO 41#19 41120
TEMSEC EF20 12133 21/ 6 41#53

s TI MPTR 0040 15/39
n TKEY EF5C 42#15

s TRUE FFFF 6/ 4 30/ 8 30118 38/ 7 38/32
UNACNT Ei:: 52 11111 1212:> 11/10 17/45 17/52 42# 4
UNASEC EF55 13/10 17/57 18/ 6 42# 6
JNAHK EF53 12110 11147 17/61 18/ 3 42# 5
UP E5~C 6/18 6#43
VEQ.S 0016 1#43 16/ 9 16/ 9

s VFLO FfEA 29/ 4 29/12
s VLOl 0034

n VRTOFF EFEF 43#49
"BOOT E734 5/11 15# 5

n WRAll 0000 3#36
IoIRDIR 0001 3#37 18/21
"'RIT2 EaOe 17/43 17#52
wRIT3 E825 17/50 17/60 18# 6
IfRlT4 E82A 17/55 18# 9
WRITE E7FO 5/24- 17# 27
WRTYPE EF23 17/41 18120 41#56
WRUAl 0002 3#38 17/42
XlT3l E568 6# 8 27/41
XLTKEY E9BO 27#10 27/21 27/47



UTS E600 6# Sf;} 7110 7/22 713'5
X'JFF OJ13 31# 3 31/31
XON 0011 31# 2 31/36
XDNXCF EAB7 31113 31#25
XXX EC3A 40#43 40/44

()
o

~
UJ
3:
@
~

~
I\)

o
en
C1'o
3
CD
()
o
3
"C
C

~
()
o
-ag
ao·
~

SORely, 3C8x A5serrbler ver
Osborne CP/~ 2.2 eBIOS.

3.5~ <:/55/7= 59:92 Page 5C
E:DCCRAM2 .ASM
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l~~ STORAGE LO:ATIJNS 3:R~M141 .~S~

Dou~le Density ~onitor

+-------------------------------+

+-------------------------------+

;FWA of '!Ienory

;~ ing the 3ell
;Move cursor U3
;Move cursor rig,t
:Clear anj hO'lle c~rsor

;Home Cursor

o

'G'-40h
'K'-40h
'L'-40h
'Z'-40h
'''''-40h

ClRG

:3::LL:
,",CUP:
"lOI GH:
I/CLRS:
I/HJME:

0000 OFFF
~l=FF 0000
OFFF 0000

;.Date: 9113/82
;.A~thor: Daniel E. 3row, ~ ~oger w. Chaom3n
;.Title: DOUBLE DENSITY ~O~ : ~E~ 1.41
;.Co'!lments:

*DATA

0001
0108
OOOC
DOlA
ODIE

0000

*CODE
*ABS

0000

oo
"0
~
is
;:t

~
CD

~
o
(I)

a
Q
::::l
CD

o
o
3
'0
C

~
o
o
-a
o
~
0"
::::l

0023
0022
003D
D053
0051
0051
0045
0052
0054
0029
0028
a06C
0060
0067
0047

VlDCK:
VU'4lK:
VCAD:
IIStlD:
VI~C:

VDELC:
VI\lL:
VD::LL:
VCEDL:
VS'"lI:
VEHI:
VSJL:
VEUL:
VS:;H:
VEGH:

, #.'

'"'
'='
• S'
'Q'
'w'
IE'
'R'
'T •, ) ,
1 { ,

, J •
'n'
, g'

'G'

;lock Keyboard
;Jnlock I(eyb:>ard
:Cursor Ajjressi,g
;Screen Ajjressi,g
; I nser t :har
;Delate char
; I nser t I i '1e
;Delete line
;CJear to end of line
;Start half i,te,sity
;end
;Start u,der li,e
;end
:Start graphics
;End

')081
0051
0055
0001
0002
0066
1000
FFEA
OOgO
00B5
DaDA
0000
OOla
007F
0008
0009

~DwOM:

SI.MRST
SI.SI6:
SI.R~DY

SI.HDY
~MIA:

lV"'IEIII:
VFlO:
VLL :
SCLF~E:

IF:
:R:
ESC:
ERe:
131(5:
TAB:

oa1H
0_10_101_11b
o 10 101 01b
01
02
66h
128*32
-22
128
OB5H
OAh
ODh
ISh
7Fh
08h
09h

;Master reset
;Select 16x :Ioc~, xnit/rec
;Receiver ready
;Transmit ready
PH" I address
;Length of video memJry
;First line video offset
;Length of O'1e video line
;for DELAY routi,e
;"'J, IF = Li,e Feed
;"'M, CR = Carriage Ret~r'1

;"'[, ESC = Escaoe
;illegal key
:BACi<.SPA::::
;TAB

0003
0002
0007

KL LE"I:
I(U:_LEN
KL US2D

3
2
7

;K Y LIST U:~T"l

;K Y LIST ENTRY LE~T~

;K YlIST E~T~Y USED
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RAM STORAGE LO:ATIONS 3:RJM141 .~S~

(",rite)
(r ea j)

(')
0
'tl 0006 KV _S~VD b
~ 0038 I(ROW 101: 38HcO· -
~ 0001 I(CJl_"I: 1H
@ 0001 ilB_CT: 1
co 0018 UnCI: 24
Q)
N 0006 SRPTCT: 6
0 0007 roT ROW 7en -CT :>002 eTl KV: 2Q -
:::l 0003 AlPH KV 3
(\)

(') 0004 SHFT_KV 4
0 0003 Sl D ~CT 3
3
'tl 0080 BRTBIT: 80h
c: 00::10 DI~BIT: OOh
~
(')

DOOA ~R=HY: 10
0-a ;MEMDRY MAPPED 110
0

~o· 2100 D.Ci-DR: 02IOOH
:::l 2100 r>.STSR: D. (,Ie, R

2101 J.TRKR: O.ODR,+l
2102 D.SEeR: D.CIo1)~+2

2103 ~.)ATQ: D.CIo1[H+3
2200 H.KEY: 02200H
2900 :P OR A: 0290DH
2901 CC~A: CPDRA+l
2902 :P')R9: CPDRA+2
2903 CC~g: CPDRA+3
2900 ;)A.DTA CPDRA+:)
290C PA.DIR PA.DTll.
2901 "A.crl CPDRA+l
2902 i>3.DTA CPDRA+2
2902 P3.DIR P8.I)TA
2903 "B.CTL ::PI)RA+3
2AOO 'i.SCTRL DlAO::l,..
ZADD 'i.SSTS: 'J2AOD'-i
ZAOl H.SX"IT: 02ADO,+1
2AOl -i.SR?::: 02A::l::lH+l
2eoo '-t. vIJ: 02COOH

;RAM IJ,E~J~Y L,)CATIO\jS

EFOO fElo1: OEFO:lH
EF ::15 ~T~Y: ::IEFJ5Y

EFJa ~'J"'RAM: DEFOg\;

EF 09 ')STS8: QEF09'-i
!:FDF )"'Ia.D~: ::lEFCF-i
':=1=13 SEKDEl: 'JEF13rl
Eq4 SAl/SEC: QtF14~

::F15 SAl/T~K : OEF1'5H
=F11 5;)15<: OH:17H
EF 50 ~SiACT: OH5:)'"i
E!=55 U\lASEC: OEF5:;,"",
EF '5& LDGSEC: QEF5':lH

EF59 '<EYlCK: CEF59H
EF5A CU~ S: CEF5AY

EF5E LKEY: OEF5Et-!
EF 50 ESCH: OEF60H
EF61 PIAAi): OEF61H
EF 62 PUSD: OEF62rl
EF6A nA:TV:::: OEF6AH

;KEV SERVICE) JNCE
;QOlt/ NUM3E~ I.la.SK
;COl NU"'3n ..,ASK
;DI=5BOUf\lC;: COUNT
;I~ITIAL REP:AT COUNT (400MS)
;SECDND ~EPEa.T COU~T (lOJ~S)

: TOTAL R'JWS
;COLU~N NJM3E~ OF :TL,a.l"rlll. A~D SHIFT I(EVS

;REPEAT COUNT Fa~ SLIDE <EVS (5D~S APP~OX)

;s~t brt/ji~ nemory ~RIG1T

;set brt/ji~ me~Dry )i~

;NUM~ER OF ~ET~Y5

;Floooy ji5~ DIS< :J~Ma.~) ~E~ ("~lTE)

;STATUS ~E~ (~Ea.~)

;nACK RoE::;
;S,=,CnR U;
:DATA RE~ (~/w)

;Keyboar j

;Perioher':ll/~ire::tiD1 r3~ist:H a.
;::ontrol register a.
;PeripheraI/Jire::tio1 reJister 8
:::01trol reJister 3

;:>et c::lntrol re:J
;St3tUS re;,
;Tr3ns~it 3djress
;Receive (re3d fron adjress)
;Video me~ory controls

;(1) US~) IN 3JJT ROJTIN:S
;(1) ~ET~Y :JU~T=R

;(1) ~.\J!\1/RA"" FLA::;
;(1) SIX g~T:S FJR ~IS< I~FJ

:(1) DIS< )~4 AOJR.=SS
;(1) JIS~ ST:P DEL~Y

;(ll SC:CT)R
;(1) TRACK
;(1) JIS(

; C1)

; ( 1)

;Cll O!5< ACTIVE FLA:;
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RAM STORAGE LO:ATIONS B:RDM141 .~SM

0
0
"0 EF!>B ~ELC'H: OEFS BH ;Ci) IS gELl ~INGI~G
~ EFbC LLIMIT: OEF6CHcO'
~ ~FbE LDTRK:: OEF6EH
@ EFOF IESTI<.: OEF6FH ; { 2} SAVE SUCK POINTeR -lE~E
~

EF~9 ISTK: OEF99H ;(-40) I ~TERUPT STACKco
<Xl
I\) EFCl ACI AD: OEFCIH
0 EFCl ROMSTK: OEFCIH ; (-40) RDM STACKen
a' EFC7 DSKSWP: OEFC7H ;(I) DISK SWAPED CELL0
:3 EFCA NUMSEC: OEFCAH ;( 2) NUMg:: ~ JF SECTORS TJ ':1../ 't4
CD EFCC SEQ: OEFCCH ; (2) COU~TER
0
0 EFDO SAIJTYP OEFDOH ; ( I) DISK TYPE
3 EFDl ~ I4CJM: OUOlH ;(1) NlJMBE~ OF SECTO~S TJ ~EA~ O~ wRITE"0
c: EFD2 :CPA)R: OEFD2H ; ( 2) This lo:ati:>n is assigne::1 in BDS a,d fill ed in by loader i, ROlo\
~ EF!)4 I(EYLST: !)EFD4H ;( b) KEY LIST GOES H::RE
0 EFDA SnFLG: OEFDAH HU0
-a EF)B IE_lDRS OEFD3H HI) deviea a::1drass
~ EFDC IE CHAR OHOSH ;(U IE in::> :har bJffera EFDO PUCTl OEFDDH ;(l)o'
::J EFDE PP.MODE OEFOEH ; (I) Panllel port input, output, undefined

EFEF ~RTOFF: OEFEFH ;( U LAST i/EH CAL )FFSET
EFFO I NTBU OEFFOh ; { l6} interrupt ve:tor t:lble
FOOO FWtloV14: OFOOOH ;FIRST A))RE5S OF ME~ORY MAP



IEEE EOUl TES
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B:R::JMl41 .~SM

;port ctl register constants.

DnA PA.C OR 00101010b ;to address :lort a direction
OOZE PA.CDT 00101110b ;to address Dart a data :lnd set

;por t a in i1Put prograll hands1ake mode.
00:)0 pB.C DR 000000000 ;to address Dort b direction
OOD4 PB.C )T bOOOOl00b ;to address :>ort b d:lta

;direction register constants

DOFF PA.Oq,D OFFh ;port a outP.Jt m::l::le

DODO PA.O~I DOh ;port a in)ut 1Io::le
DOBF PB.O~ OBFh ; par t b ::Iirection
0002 ?B.OTO 00000010!) ;port b data for o.Jt:>ut
00D8 PB.DTI OOOOlOllb ; por t b data for i1PJt

0040 PP.O~D'f 01000000b ;outout rdy ::l it in pib
DQ80 PP.I~DY 100000000 ;input r::ly bit i "'l :) i:l ctl reg
0020 SHB 001:>00000 ;strobe ::>i t in D:>rt b

; D:>r t modes

OaOI PP.OLJT 1
0002 ?P.I'4 2

;I EEE control codes

0040 IE TALK 40h ;;!lake talkar
005F IE_UTLK 5Fh ;make u,ta I ~
0020 IE_lSTN 20h ;make listener
J03F IE_ULST 3Fh ;make unl i sten
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B:ROMIH .l5M

;MAC~O DEFINITION

ENADIM: MACRO
OUT 2
ENDM

DISOIM: MACRO
OUT 3
ENOM

0010
0020
0040
0060
0080
OOAO
00:0
OOEO
OOFO
DODO

D. SE<:
D.STP:
D.STPI:
D.STPO:
O.~OS:

D.WRTS:
).~Ol:

D.~DT:

D.WRTT:
l).FI'H:

OlOH
020H
040H
060H
080H
OAOH
OCOH
OEOH
OFOH
ODOH

;SEEI(
;STEP
;STEP I~

;STEP OUT
;READ SE::TiJR
;WRITE S~CTaR

;READ ADORES 5
;REAJ Tun
;WRITE TUCK
;FORCE I \HER~UPT
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Monitor ~ain loop. B:RDM141 .~S~

START:
;I~itialize al I dependent hardware.

;OISABLE DIM BIT

;SET MODE 2 INTERUPTS

; SET STACK
;OIS~BLE CUR~ENT DIS< C)~~AN), IF ANY

SP.RClMST(
FORI'lT

1M2

1)150114

PROC
lDK
CAll

; SET I '4TERUPTS

0008 ED5E

0006

0000

0000
0000 31ClEF
0003 CD360E

;SET INTERRUPT REGISTER

DaDA 3EEF
:>OOC ED47

lDl<.
MOV

A. hi gh PH\3l
I.A

;SET KEYBOARD VE:TOR

O,OOE 21FC06
0011 22F8EF

lDl<.
STO

HL.G!{EV
Hl,INTBL~(4*2) ;set keyboarj interrupt

;SET SERIAL VECTJR

; SET I EEE VECTOR

*I~ITIALIZE MEMORY

;CLElR All BUT INTERUPT V=CTORS

DOH 2100EF lDK -1l.0':FOO-1
0017 06FO lDl<. B.OF:lH

0019 AF XRA A

DOlA 71 :CLOJP: STO A, [HLl

0018 23 INC HL
:>OlC 10FC #0>:)0 lAS DJNZ :CLODP

;SET VAlUES OF ONE

DOlE 3C INC A
:)OlF 3259EF STO A.KEVLCK

0022 ItF MOV C,A

;SET VALUES OF TWO

0023 3C INC A
0024 3213EF STO A.SB.I)El

0021 C06800 CALL SPAO

; START
;tENTH

; CLEAR. L!:nil

; A = ONE
;indicat~ "OT lock~d

;FOR "IE.C]"

;A = TWO
;set seek step rate =O~ 5E~IE~S

;set UP for output (SAVES ~EG C)
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~onitor ~ain L)oo. e:RJMI41 .~5~

;I,tialize IEeE Dort

002A ::D36)9 CALL IE.CO ;~ !.::G C=1 (S4-'ES ~,E '3 : l

;S~t beginning line to 0

002D nD DEC C ;c=:)
DOlE C08600 CALL QPI3D

:s~t for -10 char positi::ln AND !JQU6L':: JE'lS IT't'

0031 ()EEA l')l( C,VFlO
0033 CD79::>0 CAll OPAJ

0036 3E8J lDI( ~,VlL

)038 326CEf STO A,Lll~IT ;set max I i "e I i lli t

;Reset-M3-ster clear th~ 51J ( ACIAl

00313 JESS lK (,51.515 ;select 16x :Ioc'( for 12 }O b:LJj

0030 COB219 CALL SI RST :reset

*SIG'l ON P~O""?T

:>040 119FJI lDt( CE,I"'ISG
0043 CD60)0 CALL DSTR ~'JlJtput in i t i 3.' "ess~,~e

0046 ~B El ;ENABLE INTE~UpT5

:>047 CD7303 CALL CI ;Get chara:tar
004A FEIB CMP ESC
J04C CA4DJF JZ HC60Jr ;IF COLD 'DOT JFi= JF ;.j~U )151<

004F 21C7EF LK "fl,DSKS\oI:) ;dis~ swap ca I I
0052 FEDD (,",P CR
0054 :A55J2 JZ CBDOT ; i f coli b::lot of f ,f 4

0051 34 INC [h I] ; S ria 0 drives: A= g, 3=A

0058 FEU CMP
:>05A CA5Sn Jl CBOOT :if cold boot off :;f 3

D050 18 Al "JOOO$ JC<, START ;LOOP



SO~CI~ 803x Assembler ver 3.5E <:/55/7= =9:92 P~g~ ~

~onitor ~ain Looo. 3:~G~141 .~5M

o
o

~
lC
~

.!
CO
CXl
N

o
rn
c:r
o
:;
CD

o
o
3
'0
c:

~

005F = 0066

JO~6 1898 AjOJOS

JRG

JR START ; START



SO~CI~ a08x Assembler ver 3~5E <:/55/7= =9:92 Page ~

~onitor ~ain Looo~ 9:RQ~141 .~S~

0068

0068

0068 nOl2C

OO~B 3603

006D 25

OO!)E 36FF

0070 23
0071 23
0072 23

DOn 3600

0015 23

:>016 36 FF

0078 C9

SPAO:
'Set ~IA for outout
.:: 'I I <: T

;l\l1Nr::

'.VIO+2

;C,AI.JG'::
;Hl

PROC

lDK Hl.H.VIO+I

STO 3. [HL]

DEC cil

STO OFFh. ['ill

INC Hl
INC Hl
INC Hl

STa O.[HL]

DEC HL

STO OFFH.(Hll

RET

;H.VIO+I

;set jata jire~tio,

;set a I' A. lines as O'JtPJt

;H.VIO+l
;H.VID+2
;H.VIC+3

;Y.VIO+2

'set all 3 linas 35 outOJt



SO~CIM a03x A5se~bler ~er 3.5E <:/55/7= =9:92 Page 10
~onitor ~3in loop. a:RJ~141 .~s~

;J?AD:
;O~tout data to pia A re~i5ter

PIA definition.
7 6 5 432 0

+--+--+--+--+--+--+--+--+
hGrizontal offset lDDl

+--+--+--+--+--+--+--+--+

Tne D)(jouble density) bit is inv?rted a,d the jJmJer nust be installej on t~e JC boarj.
If tn? 0 Jit is LO~ do~ble density is set if it is YI~~ single density is set.

"PIAA;)" :
single density
jouble density

~it 0 of
set
reset

*NJT2

*NJTE*
;SAVE Hl

0079

;E'IInV
;C data

;EX IT
;NJI\I;:

l::>K A.4+3
STO A.~.VIJ+l

0079

OP19 3ED7
nOB 32D12C

007E 79
007F 326EF
J082 3200n
nogs C9

PRDC

MOV
5TO
STO
R.£T

A.C
A.P!tIA')
A.I-i.VIJ



SO~CIM 808x Assembler ver 3.5= <:/55/7= =9:92 ?3ge 11
~onitor ~ain looo. g:ROM141 .~S~

0086

0086

0086
:>098

3E04
32032C

DPBD~

;Dutput data to pia B register
PIA c1efinition.
7654320

+--+--+--+--+--+--+--+--+
IDll00l A Gl vert offset I
+--+--+--+--+--+--+--+--+

dat3.

;EXIT
;N!JNE

PROC

LDK
STO

nOBS
D08C
DOBF
0092

79
3262EF
32022C
C9

1110 V
STO
STO
RET

A,C
A,PIA3D
A,H.VIJ+2 ;send data



C>
o

~!C.
a:
o

CO
CO
N

o
CD
C7o
:;
CD

C>
o
3
't:l
c:
~
C>
o
-ag
2l.
<:;-
::I

SO~CIM 808x ~ssembler ver 3.SE <:/55/7= =9:92 P3~e 12
~onitor ~3in looo. 3:RJM141 .~S~

J093 113316 ~OI4Ji'l: lDK OE,1~33h ;offset i:l bio'5 j iJ 110 t30ie
009& 1803 "009i.1$ JR '3 I JJ?

J093 11361& ~O~J'2: LDI( DE.163!>h :offset i"l bios jUlIP t3ple

OOCJB 2AD2EF BIJJ>: LD HL,CCPAD~

009E 19 4DD Hl,D': ; for m ajjress
009F E9 J"IP [HLJ



SO~CIM 803x Assembler ver 3.5E <:/55/7= =9:92 P3ga 13
~onjtor ~ain loop. B:RJM141 .~SM

PROC

;HERE ON BJOT ER~O~

·300T ::R~DRe, ,DC

;FALL THROUGH TO OST~

EaJOr:
;6DOT ERROR ~ESSAGE ~OUTINE

;E'H~Y

;NJNE

OOAD

DOAD

DOAo 1 lAOO:)

:lOAO ODOA
nOA2 424F4F5420
OOAC AD
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~onitor Main Loop. B:ROM141 .\SM

PROC

HI(! T
;NONE

OSTR:
;OUTPUT STRING TO CO~SaLE

;NJT:: OSTR RECOGNIZES 7F AS AN ESCAPE SEQUENCE TJ ~EPEAT CrlA~ N TI~ES. FO~MAT IS: 1:, ~EP:AT COUNT, CHA~

;E~TH

;DE FWA OF SOU~CE

;REPEAT CJUNT

;IF NOT REPEH

;GET REPEAT :HA~

;OUTPUT IT

:IF NOT OCl\JE

:OUTPUT :-iA~

:IF NOT f»)"E

0080 1A LD A,[DEl
0031 81 OR A

0082 F5 PUSH AF

0083 E01F AND 01FH
00B5 FE7F eMP 07FH
0081 ltF IIIOV C,A
OOBS 200e "'DOCo$ JRNZ :4

Oo-BA 13 INC DE
0088 1A lD A,[DE]
OOBC 3D DEC A
0080 41 MoV B,A
OOBE 13 INC DE
OOBF lA LD A,[OE]
OOCO 4F MOV C,A

OOCI ::OE003 : 2: CALL COUT
OOC4- 10FB "':>0:1$ OJNZ :2

OOCo CDEOO3 :4: CALL COUT
00C9 13 INC DE

OOCA Fl POP AF
00C8 F2aOOO JP OSTR

DOCE 1:9 RET

0080

0080



SORCIM 80ax Assembler ier 3.5E <:/55/7= =9:92 Page 15
~onjtoT Main loop. B:ROMI41 .~S~

;EXIT
;NONE

;If requestej nsec not done

;(4 tics)
;(4 tics)
;(4 tics)
;(10 tics) If 1 ns not elapsed

C
:1

A
B,B
e,c
:MlOD?

Number of ~i Iliseconds to delay
(Freq/l0:l0) /25

MOV
lDK

PROC

:I:

~ELAY:

;'N' Milliseconds
;E~ny

;A

;SClFRE

OOCF

OOCF

D002 3D :MLODP: DEC
0003 40 MOV
0004 49 MOV
0005 20FB "'OO)2S JRNZ

0007 00 DEC
0008 20Fb "'OODOS JRNZ

DODA C9 RET

OOCF ItF
DODO 3E35

;S:lFRE 2000122 ;Z80, 2mhz
; ••• defined in OCCTXT.ast



SORCIM 808x Assemb I er lIer 3.5E <: /5517= =9:92 P3.ge I!>
~onitor Ma in L:lOP. B:R::HH41 .ItoS "1

~
'0
~ 0008 01)0 ORr; lOCh
lC
3:
0 R:lM JUto1? H,9LE
co CBIOS Jmos used mainly by C810S
QI) SC Jmps used mainly by SuoerCalcN

0
OJ
CT 0100 C35502 JMP C600T ; CBI as cold bootg
~ 0103 09C02 JMP ""aOOT ;CBIDS war'll boot
(II 0106 Ob603 JMP SKEY ;CBIOS <eybJard s ta t:.JS
0
0 0109 C31303 JMP :1 ;C BIOS ~eyboard i "1PLlt
3 DlOC C3EOO3 JMP caUT ; CBias console outPJt
'0
c OlOF C3090B JMP LI ST ;C810S list out;lut
it 0112 C3D90B JMP LIST ;CB lOS :lunch outpJt
0
0 0115 C3BFOB JMP READER ;CBIOS reader i npJt
-a
0a Disk 110

5"
~ 0118 C3020C JMP RDRV ;CBIDS ;-fJME

0118 C9 HT ;C810S SHE:T 01 S(
OUC 00 NOP
0110 00 NOP
OUE C3300D J"IP READ HAD SeCTOR
0121 C33100 JMP WRITE WRITE SECTJR
0124 C3A50D JMP RADR ~HD SECTO~ ANV SECT:JR -t EAOE~

0121 C31COC JMP RSEC ; CBI as :JISK SECTlJR ~EA!)

Ol2A C3230C JHP WSEC ;CBIOS )IS!( SEC TQ~ ""RIT=
0'120 C300DB JMP SLST ;CBIJS Li st device st:ltJS
0130 C3690C JMP SE~DE" ;C!HOS SE'ISE THE )ENS ITf JF C:UVE

0133 ::39300 JMP ROMJPI ;CBIJS
0136 C39800 JMP ROMJP2 ;CBIOS
0139 C30FOF JMP FDRMU ;C8ILlS FHMUING ~OLlTIN=

IEEE

Ol3C C3820B J"lP SIRST ;CBIDS SIJ reset
O13F C33609 JMP IE.CO ;CBIClS IEEE Co,trol Jut
:>142 C37909 JMP IE.51 ;CBIOS St:ltus I,
0145 C38C09 JMP IE.GTS ;C810S ';0 To St:ln:1by
0148 :398)9 JMP IE.TC ;C BlOS Ta<e Control
:n4B C3iJ809 JMP IE.JIM ; CBI as JutP.Jt Interface Message
0l4E C3F~09 JMP IE.ODM ;CgIDS JutP.Jt )~vice '4essage
0151 C33DOA JMP IE.IDM ;C13I05 Inout )etice Message
0154 0990A JMP IE.;J? ;C81:JS 'arallel ' 011

SuperCalc

0151 C3CE06 JMP VLDtH ;SC VIDEJ BL JC< 141VE :)EC
015A C3E206 JMP VLDH ;SC VIDEJ BLOCK "40't'E I "Ie
0150 C3C606 JMP STJOIlo1 ;SC STO reg 3 IN [fill

DISK 110

0160 C3FOOE JMP DMAWRT JMA "'RITE TO eDNnJLE~

0163 C3DA:>E JMP DHARD D'4A ~EAO F~O'" Ca~nOLE~

0166 C3D80C JMP HOM~ ~:JME DIS< DRIVE
0169 C3FAOC JMP SEEK SE::K TO TRAC <
OlbC C3090D JMP STEP STEP SAME JHECTID"l
Ol6F ClOD:>D JMP STEPIN STEP I""
0172 :311QD JMP STEP JUT STEP OUT



l4onitor ~ain Loop ..

0175 C3360E
0178 C3EBDD
:>17B C3 DDE
O17E C31l0E
0181 C3E80B
0184 ::301:>C

nS7 C3810A
01SA C3AEDA
0180 C3EIOA
0190 C3EDOA

:>193 37805
0196 36C06
0199 33EOi3
0l9C 3900B

SO~CIM 808x Assembler ver 3.5E <:/55/7= =9:9~ Page 17
8:RJM141 .~Sl1

JMP FDRINT FO~C= INERuoT
JMP READTR.K ~~.a!""'ll T;'A,t"V

'.'- .... WI' I~,... .... "

JMP FMTT~K Form3t one tra::;k
J~p SHOW ; SELECT DUVE
JMP ACISTAT ;CBIJS SnIH PJ~T 5THJS
JMP SCTRKR SET TRAC( ~:::;=SER I'll :J'IIHOLH CHIP WITH VALU= IN S~VTRI{

J"lP IEINSTAT CBIOS IEEE
JMP IEOSH. T caIOS Il.:EE
JMP IEINP CBIJS IE::E
JMP IE:JUT CBIDS IEEE

JMP PISTU CBIOS IEEE
JMP POSTAT CBIOS IEEE
JMP PAR-INP CBIOS IEEE
JMP PAROUT CBIDS IEEE



SO~CIM 808x 4ssembler ~er 3.5E <:/55/7= =9:92 P3ge 18
SIGN ON MESS4GE 3:ROM141 .~S~

g
"0
~ :H 9F 1AOAOAOADA IMSG: )B ~Z'-4On,lf,if,if,lflEo
3: OlA4 7FOBlO DB 01Fh, 11, , ,

.! OlA7 1B67 DB ESC,IfSGH
CD OlA9 11 DB 'Q'-40h
(Xl OlAA 7F1817 DB D7Fh, 24, 'W'-40hI\)

0 OUO 05 DB 'E'-40,
CD
cr OlAE 1647 DB ESC,IfEGH
0
3
CD

n~o ODOA DB c r, I f
0
0 nBl 7FOBlO DB D1Fh, 11, , ,
3 01B5 lBb7011BH DB ESC,VSGH,I, ESC,VfGH
"0
c: OIBA 2020202020 DB
~ Ole1 lBbC DB ESC,'I'
0 OlC3 4F534l4F52 DB 'QS30R~E I'0
-a HCC 18bD DB ESC,'ll'
0 DICE 2020202020 DBas- nOb IB67041B47 DI3 ESC,VSGH,4, ESC,vEGH
:l

0108 00014 DB :r,lf
0100 7FOB20 DB 07F;',. 11, , ,
DIED lB67 DB ESC,VSGH
:HE2 01 DB 'A'-40h
DlE3 7FI820 DB 01Fh,l4,' ,
0lE6 04 DB 'O'-40h
:HE7 1847 08 ESC,VEGH

O'lE9 OOOA DB cr , , f
:nEB 7FOB20 DB Q1Fh, 11,
nEE 1861 DB ESC,IISGH
OlFO 01 DB 'A'-40h
DlFt 1841 DB ESC,VEGH
OlF3 1829 DB ESC,')'
01F5 2020526576 DB ~e\l 1.41 (e) 1982 OCC ,
0200 1828 DB ESC,'C'
[)ZOF la61 DB ESC,VSGH
0211 04 DB 'D'-40h
0212 18,.,7 DB ESC.IIEGH

:>214 ODOA DB :r ,I f
:>l16 7FOB20 )B :>1Fh, 11,
J2l9 1361 DB ESC,VSGH
nIB 14 DB 'Z'-,.,Oh
nlC 7FIB18 DB Q1Fh, 24, 'X'-4Qh

021F 03 DB 'C'-"'=>n
0220 IBH DB ESC,VEGH

0222 ODOAOAOA DB :r,lf,lf,lf
0226 7F0420 :>8 Q7Fh, 4. , ,
:>229 495E135572 DB ' Insert jisk in Drive ,
023E 186C n ESC,'"
0240 41 D6 ' A'
:>241 185) DB ESC,''TI'
:>243 20b16E6420 ~B

, anj ;>ress RETUR"J'
0254 AE DC , .,



SO~CIr-I 8:>Rx A.ssembler \fer 3.5E <:/55/7= =9:92 ?399 19
3 0 :) t C ) 1 III f r 0 ill d i s k. 3:RJMl41 .as,,",

0
0 :::[ 2 ]'0
'<
e5- 0255 CBJOT:a:
0 ;LOAD ALL BE JPERA.TI~G SYSTEI-1 IN:::LUDIl\IG THE C~IJS

cD :E"JHY
Q)

HONEI\)

0
OJ
tT ;EXIT
Q
~ ;A DRIVE TO BDOT FROM
CD

0
0255 P~JC0

3
'0
c: *5E1 "SAVTY?"
~
0
0
-a 0255 conoc :1: CALL RDRV ;HOME DRIVE
0a 0258 CD590C CALL SENDEN :DETERMI\lE D~NS lTV
0 0256 2805 "0262$ JRl :2 : II: GOOD
~

0250 CDADOO :E~R: CALL EgD)T ;PRINT E~ROR

)260 18F3 "0255$ JR :l

~READ A.ND SET FBA OF cep

0262 2100JO : 2: LDK HL.O)'JOO:-l
0265 220FEF STo i-IL,D~aDR ; SET DlllA

0268 E5 PUSH HL

0259 3E01 :3: LDK A.l
025B 3214-EF STO A.SAVSi::C ;SET SEC TJR
026E 41 MOV B.A
D25F CD1COC CALL RSEC ;READ SE:TJR ONE
0272 2805 ":>279$ JRI :4 ;IF GOO)

0274 WAD)D CALL EBOOT ;PRINT ERR'JR
J271 18FO "0259$ JR :3

*C-1E:( FIRST TWD BYTES OF THE cep

0279 El : 4: POP HL :HL :: ODDODH

027A 1E LD A. [fill ;FIRST BYTE
027B FEC3 CMP OC3H
:>Z70 20DE ":>250$ JRNI :ERR ;IF NOT THE SA~E

:>27F 23 INC HL :HL :: OOOOlH
:>280 1E LO A. [HLl ;SECDND BYTE
0281 l:E5C eM? D5CH
0283 2008 ":>25D$ JRNZ :ERR ;IF NOT THE SAlIlE

0285 Z3 INC HL ;HL = ODOO2H

; SET l DAD ADDRESS

0286 7E LD A.[~Ll ;get ceQ 3.ddress/lJO., • 3

0281 !)603 SU3 3
0289 2EOO LDK L,Q
naB ~7 ~OV H,A,



SO~CI'" 803x ~ssemb I er lIer 3.5'= <:/55/7= =9:92 Pine 2J
Ii 0 :l t ) I .., f r 0 m d i s k. 3:RDM141 • ~S ~

()
0

*SET NJMBn OF 128 BYTE BLDCKS TCl READ F!H ~JOT't:l
~
cC·

:>lBC D63C LDK B.60 ;CCP/BDOS/C3I:J5~

~ 1J:READ SYSTEIIlco
CD
N

0 028E :5 PUSH HL ;SAVE FW~ Fa~ "C::PAD~"CII
tT Ol8F CDA1n CALL BCPM ;boot systell0
:; ::l2 9 2 El POP HL
CD
()

*JJ"IP SYSTEM0
3
't:l
c: D293 AF )(~A A ;')RIVE '3QJT:: ) F!DM
~ :)294 22iJ2EF STO HL.CCPAD~ ; SET "CC'AOR"
()
0
-a :)291 110016 lDK DE.lbOOh offset f :H :)i:>s
0

:>291\ 19 ADD -iL,D= address jf :>ios i , , Iao· 029B E9 JMP [r1L] enter C:>lI
~



o
o
'0
~
o
~
@.....
~
I\)

o
(II

CT
Q
~

CD

o
o
3
'0
c:

~

300 t

D29C

:>29C

c ) / ~

SOKCIM 30~~ ~s5embler ver 3.5E <:/55/7; ;9:92 P3]~ 21
fro;n dis k. 3:RJ~141 .~s.,

BJQT:
LOA) JNLY T~E CCP ~ND Trlc 3005 FRD~ D~IVc A
ENTH
NJNE

; El( IT
*NJTE*
~. THIS RJUTl~~ DOES ~OT ::XIT. IT O~LY S=TS >~RA~IT=~5 ~)~ 3CPM:.

*;3 NJMBE~ O~ 128 8YTE gLOC~5 TJ REA) ~a~ 3JJT
*;I-~L ),"'4 6))R i=OI:t CCP

PRDC

o
o
-a
o
~
o
j

J29C :)62C
029E 2AD2::F

LDK
LD

;CCP/BDOS 3nd d01't re3j CaI1S



BC PM:
;LJAJ ALL JR PART QF CPM c~QM THE DISK

SO~CIM a08x 4sse~bl3r ver 3.5E <:/55/7= =9:92 ~3~e 2?
fro m dis k. B:~JM141 .!S~

This loa~er Ni II load si'"qle or jO'Jble density a,d a"w nJmber of sectors p3r tra:k or oytes
;per sector. TEM is not ~ero if t~ere ar3 3.1 J,eve, nJn~~- of se:tors to reaj. If this is trJe the
;Iast sector is reac into a temporary ~uffer and t~e part needed is ~ovej into tie n3mory.

;5AV~ N~~~ER OF 123 3LJC<S

;HJ.Io\l.: I)RIVE
;DfT,=R~INE DE~SITY

;I F :;O']D

;D=NJ~3E~ OF 128 BtTE 3LJC<S
;SAV::: NJ~~E~ JF SE:TJ~S I~ O~E T~ACK

NUMQER OF 128 3YTE BLOC<S TJ ~EA) =O~ 30JT
~"'A ADD~ =J'l. :CP

PROC

PUS; B:

CALL RD~V

CALL SEIIIDEN
JRZ : 1

CAll EBoor
JR :~Ll

PCP DE
PUSi1 BC

;E\lT~Y

; B
;HL

*SET "SDISK", "J~AJR" !\j) "$AV5EC"

STD HL,D~A)R. ;$:::T Dlo1A

XRA A
STi) A,SDI')r( ;13OOT 'J~LY F~J\i G~ I VE ~

STC! A,TE'" ;MAH n:~ ?E~Q

INC A
STO t.,SAl/S::C ;set sect:H

*SET "SAVTY,II A'4D GET "lJ~'i:::~ OF' SECTJ~S ':::'l. TRACK

'HIT
;NJNE

: 1 :

:> I ..,

CDOZOC :RLl:
CD!>90C
Z305 .o.023D$

CDADDO
18F3 .o.n~O$

OZAl

500 t

02Al

D2Al 220FEF

D2A4 AF
)lA5 3211EF
nA8 3200EF

DlAS 3C
nAC 3lHEF

02AF C5

02B8
nBB

:>2BD ::n
02BE C5

(')
o
"'0
~
<0"
;;
@....

CO
CXl
I\)

o
U>
r:T
Q
::::l
(I)

(')
o
3
"'0
C

~
(')
Q
"'0
oao·
::::l

*SET ~J~~E~ OF SECTQRS TJ 'l.EAD

02BF
nC2
nC4
nCb
nC8

3ADOEF
CB3F $

CB3F ~

Eb!)3
2318 .o.nc:2~

LD
S~L

SRL
ANI
JRZ

A,SAI/TYP
A
A
0000 On13
: 2

;A=NJMo,t~ OF 3tTES I~ O~: SECTJR(O-3)
;IF 128 3YT=5 Sf:TJRS

;GET NJ~BE~ TO DEI/IDE BY

nCA
02CB

47
3EOI

MOV
LDK

;3=NJMBE~ JF 3YTES I~ J~: S~:T)R(1-3)

neD
nCF

:B27 $ :1LOJo: SLA
10FC .o.~2:D$ DJNl

.A
: 1 LJJP

;TI~ES T~J

nl)! 47 ;NJMBE~ TJ DIVIDE ~Y



()
o
u
~
cO·
;t
@

CO
CD
l\)

o
CIl
c
o
:3
CD
()
o
3
u
c:

~
()
o-a
o
~
o'
::l

SO~ClIi\ ao~x Assembler ver 3.5E <:/5517= =9:92 P:lgs 23
~ 0 0 t ) f ~ f r 0 m d i 5 k. 3:RJIH41 .~S'1

nn 7A MOY A,D ;A:::NJM3E~ )F 128 gVTE BL)C KS
D2D3 1600 LDK D,O

t'\~n.z::: 90 :2LD~P: ;;lVD B ;SU5iKAClC. '" 1! n DiYiSJ'<.vr-UJ

::>2 06 08 $ EX AF ;SAVE FUGS
02D7 14 PiC D ; c aUNT
nD8 08 $ EX AF ;RESTORE FLASS
:>2D9 2801 "02E2$ JRZ : 2 ;IF RE l UL T IS lEU ('l) P~'HlAL S:::CTORS)

nDa 30F8 "02)5$ JRN: : 2 LJ)P ;LD)P

nOD ED44 $ NEG .A ;2 COMP
nDF 3200EF STO A,T!:'" ;SAYE RE"'AIN)E~. ~\J) PDI :ATE A PARTIAL SECTOR

02E2 ::1 :2: POP BC ;~:::NJM3E~ Df SEC Ta~s 1\1 )\IE TUCK
02E3 itA MDV (,D ;C:::NJH3E~ JF SECTJ~S TJ ~E1I.O



300 t :: ) I ~

SO~CIM 80Bx Assembler ~er 3.5E <:/55/7= =9:92 P~ge 24
fro m dis k. 13:RJM141 .~SM

;CrlE:1( F)R NO PARCIAL SE:TJQ.

nEC 3AOO::F LD A7TEM
'::>2EF ''\7 ORA A
::l2FO 285B "'034DS JRl :9 ;ST8P IF c=o A"lD TE~=O

:>2F2 1826 "':)31AS JR :7 ;REAJ PA~CIA:" SECTJR

;UPJATE NUMB::~ Or SECTJRS LEFT TJ :tHO

02F4 90 :3: SUB B ;SUBTRACI<. SECTJ~S IN 'J~E HA:K
J2F5 3002 "':}2F9$ JR"lC :4 ;A)B MOR:: THI\'4 O\J:' HAC!( LEFT TO READ

;IF THIS IS LAST TUCK ZERO NU"'OE~ OF SE:TJRS LEi=T TJ ~ EAD

::iZF7 41 IiIOV B7C ;REAJ ALL T-i :: ~E\liA.I\ll'\lG SE: TJR 5
02F8 AF XRA A ;THIS wILL lE~!) u:; c

;CHECK FJR ALL S~CTORS RE~D

(')
o

~
cC'
;:r
~
CD
01
I\)

o
(Q

C"
Q
::J
CIl
(')
o
3

"0
C

~
(')
o-a
oa
o'
::J

::l2 E4
D2E5

02ES
02E9
:>lEA

b,F

3215EF

79
H
2008 "J2F4S

*REA!) SYSTE'"

XRA
:TLOJP: STO

MOV
ORA
JR."ll

;l\=O
;SET TRACK

;SECT'JRS TJ HAD

;CHECK FOR NJNlE~J VALUE IN TEM AN) THE LAST SECTJR TJ REAJ

02F9 4F : 4: !olOV C7A ;SAVE R="1AIi',lI\lG SE:TJRS n REA.D
OZFA 3AOOEF LD A7TEIiI
02FD 37 :JRA A
:>2 FE 2807 "':)3 :)1$ JRl : 5 ;IF TEM IS ERJ SKIP T-iIS

0300 AF XRA A
0301 31 JRA C
:)302 2003 "'')307$ JQ."IIl : 5 ;IF REG :: IS .... 3T Z=~J SKIP T-iIS(I\lOT LA.5T TU::K)

;~EAO IN= LESS THAN THE LAST SECTJ~

0304 as DEC B
0305 2813 "BIAS JR l :7

;RE!\D DNE TRA.CK

0307 :DIC::lC : 5: CALL RSEC
030A 2805 "'0311$ JRZ :6

030C CDAOOO ::A.LL fBOGT
030F 18F6 "':)307$ JR : 5

;UPDATE DMA

0311 220F i:F :6: STa HL7DIoIADR

;UPDATi: TRACK

;B=i3-1
;IF ONLY J~E SECTJR L~FT TJ ~EA.D

;READ (B: IS SAVED)
;I F GOOD

;SET D;~A
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0314 3A15EF lD A,SAVT~K

0317 3C INC A
B18 18CB "02E5$ JR :TLOJ~ :TRACK LJQP



031A =5 :7: PUSH HL ; S AV= AD):ESS T':l W~lT': TJ

031B 2lS0EA. LDK ,L,0::::A30>-i ;ADQ~ESS :Jc HOST i3J FE:/. 1\1 BIJ)
031E 22QFH STD l.IL,D~A)R ;S=T D~A

;5n BACK I != NE::J:J

::1321 2804 "'0327$ JU : 1:) :IF 3=C T~EN SAVH< ~AS \lOT I'i:R::MEfllTED

0323 2115EF lDK rlL,SAVTRI(
0326 35 DEC [rill ;SAVTRK SAI/TU - 1

; SET THE 5 f.C'rJR TO '3 +

0327 04 : 10: I"'C :3
0328 78 MOV A,8
0329 3214EF STD A,SAVS::C ;SET 5ECTJR

; ~ EA D 5': nOR I 'liT) ,OST BUFF

(')
o
"C
~
cO·
;?;
@

......
<0
(XI
N

o
(I)

0"
o
:;
CD
(')
o
3
"C
c:

~

aD::> t :: ) I ~

SO~CI~ aoax Assembler ver 3.5E <:/55/7= =g:92 P3ge 2S
f r J 11 dis k. 3:RJ~141 .~S~

*READ A PARTIAL SF.CTJR

::l32C 0601 LDI( B.I
::l32E :01: DC :~L2: CALL I:l.SE:: ;REAJ QN:: S::: DR

0331 2805 "'0338$ JU :8 ;IF GOOD

0333 ::;O,&.DOO CALL E9DCT ;REPCHT :~~O~

:)336 18Fb "'032=$ JR :RL2

; SET NLl"'l~ER JF 3n~S TJ TR.ANSFE~

0338 360JF:F :8: LD
'33B 47 MOV
033C 210000 LDl(
:>33F 11800a LDK

:>342 19 :3LOJP: ADD
0343 10FD "'0342$ DJNl.

A,TEIII
B,A
HL,D
~E,12R

"'L.DE
:3LOJD

;~=NJ~aE~ JF 128 BVTE BLJCK TD T~ANS~~~

;n4"JSFE~ BYTES

SOURC'=
iJESTPIATI IN
MDVE

;aC=NUM32~ o~ BVTES TJ T:/.A\lSFE~

HL
Be

LaK
POP
LDP.

PUSH
PCP

0345 ES
~346 Cl

0347 21Fl~EA

034A D1
034B EDgO $



:)34D 2150Ef :9: lDK Hl,HSUCT

0350 3600 STD a,[hIJ ; 1st byte

0352 010600 lDK eC,(lJ~SEC-HSTACT)

0355 1151 EF lDK DE,HSTACT+l ;DE = HL + 1

:3358 ED30 LDIR ; overlaDping llove

035A 3HF lDK A,OFFh
035C 3255':F STO 1\9 UNA:; ':C

035F 3E 7F lDK A,VlL-l
030 1 326HF STO A,LDT~< ;set other drive NJT ht

0364 A.F XRA A ;Clear er r or irldicator
D3S5 :9 RET

o
o

~
~

@

i
I\)

o
fI)

cr
Q
::J
III

o
o
3
"0
c:

~
o
o
-a
oe
o
::J

Boo t
SO~CIM 808x Assembler ver 3.5E <:/55/7= =9:92 ?3]e 27
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*CLEAR gUFFE~S SET ?A~R. A~D RETU~N TO SYSTE~
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(')
o
"C
~
cO'
3:
@.....

CO
0)
I\)

o
In
0
o
:3
CD
(')
o
3
"C
C

~
(')
o
-a
o
~
o'
::l

0366

:>3 56 3A59EF
0369 67
:B6A C8

03bB 3A5::EF
03bE 131
03bF C3

0370 =6FF
0372 C9

SK!:Y:
;Get status of keybo3rj

; EX IT
;Cbit set if no dat~ reajy

LD A,K'=VLCI(
JR A
RI

LD A,LK=Y
ORA A
R1

DR I OFFH
KET

;if lock~j K~ybo3rj

;CHECK I=J~ 1=~O

;IF NOT !E~Q MAKE JF=H
;11= DATA
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CI :
~I<.:Y:

;Reaj next ~ey from keyboard

; EX IT
;A last key

0373 PROC

0373 CDb603 CAll SKEY
B7b 28FB "0373$ JRZ RKEY ;jf NO d3t3

0378 F3 DI
J379 3A5EEF lD A,LKEY ;GET CHARACTER
037C 4F MOV C,A
:H7D AF XRA A
037E 325EEF STO A,lKEY ;clear key froll hold
0381 79 MaV A, C
:>382 FB ':1

0383 C9 ~ET
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;Bit definitions for ESC~ flag byte
;Note Bit 1 is currently free.

0020
0010
0008
0004
0002
0001
0007

EF_SCR:
EF_AJR:
EF_ESC:
EF _UN:
EF_Ha.:
EF_G~:

EF_MSK:

32
16
8
4
2
1
EF UN+EF H~+EF

;B5= Screen/:ursor Addressing
;B4= expe~ti,g ajdress-c1r
;83=Slast char was ESC
;82= Underline mode
;81= Half Inte1sity node
;BO= Graphics ~oje

GR ;M~s~ to get mode.
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o
o
'0
~
Ci=:
~

~
o
(/)
c
o
:3
CD

oo
3
'0
c:

~
oo
-0oao·
j

0384
:BB4
0386
0388
D38A
038C
038E
0390
0392

310lt
5405
6504
690lt
5104
5BOlt
5F04
6304

;Vector (branch) table for video output node selection
;controlled by ESCH ~ode

ESCHTB:
DW VNORM ;0 NJrmal node
DW VGRA PH ;l Graphics node
DW VHAlF ;2 Half intensity noje
DW VHA GR ;3 Half anj grapni::s
DW VUNDER ;4 U'1derJi,e lloda
DW VUN_G~ ;5 Under anj graphi cs
DW VUN_ HA ;6 Under a,j half inte,sity
DW VUN_HA G< ;7 Under and half anj gr:lphic5
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0394 3D DB VCAD DW ESCCAn ;CJrsor ~d::1r~ssi,g

0397 53 DB VSAD DW ESCSAO ;Scrae, Ad::1res5i,g
039A ~7 DB VSGH DW =SCS:;R ;Set graphics node
0390 47 DB VEGH DW ESCCGR ; CI r grapnic5 11o::1e
03AO 29 DB VSHI )W ESCSHA ;Set half int. mode
:>3A3 28 DB VEHI DW ES CCHA ;Clr half int. node
0346 be DB VSUL DW ESCSU~ ; Set ;j"'lder I i "·e 110de
0349 6D DB VEUL DW ESCCUN ; :: I r :J,derli.,e 11:> j e

D3AC lA DB VCLRS DW ES Cll ;CleH screen to blanks
03ltF 51 DB VINC ow 2INSRT ;I,sert char
03B2 57 DB VDElC DW !:DELC ;D~lete char
0385 45 D8 VINL OW ESCEE ;I,sert I;,e
03B8 52 DB VDELL DW ESCRR ;Delete Ii ,e
03BB 54 OB VCEOL DW EEDL ;Clear to end of I i n~
D3BE 23 DB VLDC< DW ES CL:K ; LOC l< {eyboarj
03Cl 22 DB VUNLJe: DW ESCULK ; U, loco( !(eyb:nrj

:>3C4 lAO ... : e'ld: DW C::lUTZ ;No Match exit

0394 VALIDE:
;V~lid ESC-SeQuenc~ Table
;3 bytes per entry:ascii char, "own-Vector. no. of entries is VALETS
;Following body of table is 2 byte No-Match adrs

;I~nore chao uoon undefi,ej ESC-Sequence (to treat u,defi,ed C1ar after ESC as a r~gJlar

;data char, should go to CJUT2).

0010 VALETS: = ( : enj-VAL I DE) 13 ;# of entries in table
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VALl)[:
;Valid control character t3ble
;3 bytes per entry: ~scii char 9 "Dw n - Vector no. of entries is VALeTS
;Following body of ta~le is 2 byte No-Match adrs

;c3rriage retJrn routine
;Iine feed
;baco( SD3ce
;~ove cursor rig,t
;Illove cursor uo
;Ring bell
;clear scree,
;CJrsor "i0119

\'C_C ~

VC_lF
VC_8I(S
VC_MCRT
VC_MCUP
VC_BEl
VC_CLRS
VC_HDME

VOUT97

C~

LF
3KS
"'C~I:;H

MCUP
CSELL
VCUS
VHOME

DB
DB
DB
DB
DB
DB
DB
JB

DW

VALeTS: = {(*-2)-VALIJ:)/3

:nCb 00
03C9 0.1\
03CC 08
:>3Ct: 0:
:J3D2 OB
03D5 07
03D8 lA
03DB IE

03DE 7905

= 0008

03C6

oo
-0
oa
0-
~
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;General output routine to Video Screen

;~ESET VETICAL OFFSET wITH YR,TOFF

CDUT:

;CURS & ESCH u~jated, A=:haracter
;(oc, de, hi preserved)

;SET ~I:F5!.:T

;LAST VE~TIC~L Ot:FSET
;DNLV VDID
;ADO HJUSc(E=?ING

;'3 wi J I ::Ie ESC4 for 3. Nhi Ie
;test fl3.9 bit
;IF last Clr ",as ESC

;PRESE·-n Y~LJE

;HOUS:::KEEPING

; '-lL ",i' I u5u,1I I y b~ C.Jr s::Ir f

AF
BC
A,PIA3D
111000003
B,A
A,VRTDFF
OOOllllB
B
C,A
OPBD
BC
AF

Character
:ur sor
t:lag+Mode

HL
DE
Be
HL,CJ~S

A,ESC'-l
B,A
EF_ESC
PSTESC

PUSH
?USH
LD
AtD
MOY
LD
AND
DRA
MQV
CALL
POP
pap

ESCH is flag + mJde byte as' foll~~s
=00 Normal mJde £ Last ~hr Esc flag false
=08 Normal mJde & Last chr Es~ flag TrJe
=01,02,04 Moje is ;raphics, Half, Jr J,der, ras~ectively and Last :hr =sc flag is False.
=3,5,6,7 As above, but mode is co~bin3ti~,

=q-15 Last chr Esc flag TrJa;otharNise like 1-7.

PROC

; CUR. S
;ESCH

PUSf-i
PUSH
PUSf-i
LD
LD
M'JV
AND
JR.Nl.

;C.Jrre.,t chr is 'lJT ESCaJej. Is this chr =5C?

MOV A,C ;C hr
CMP ESC
1110 V A,S ; ( A=::5 CH)
JR l :ESC ; i f this ::: 1r ~5C

;ENH.Y
;C

0
0
"0
~ Q3EO10'
::t
8.....
co
l»
I\)

0
rn
cr
Q
~
CD

0
0
3
"0
c::

~
0
0
-a
0a
o'
~

03EO

03EO F5
03El C5
03E2 3A&2EF
:nE5 EbEO
O'3E7 41
03E8 3AEFEF
:>3E6 EblF
03::D 80
03EE 4F
BEF C::>8bOO
03F2 ::1
03F3 Fl

HF4 E5
03F5 ~5

03Fb :5
J3F1 2A5AEF
03FA 3A!:lOEF
03FD 41
D3FE Eb08
HOD 2023 "0425$

0402 79
0403 FElB
0405 78
0400 2315 "041D$
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0
0

"~ ~;;ere ~ith .\=3 :SC>-i
c
~
@ 0408 ~5 -: Jut = PUSH HL
co ;)409 2B4'J3 LDI( HL,ESC'H3
Q)

~)40C E637 A~~ :l EF MSK ;Mode oits o11yl\)

a 340E 31 A.DD A,A ;Ti!1"es tlllOena :)40F 5F M;JV E,A
Q D410 1600 LOK D,D ~DE offset::l
(I) 0412 19 ADD -iL,D: ;:-iL tbl adjrs
0
0
3 0413 vE:TJR: 'entry point. ",pte hi :n sta:~.

"c: 0413 7E LO A,OiL] Hst byte (low orjer a dr:;)
~ 0414 23 INC HL
0 0415 ~6 LD H, [HU ;2nd byte ( hi orj~r adrs)0
-a 0416 of ?oICV L,A ;!1L=adrs fro n ta J Ie
0

0417 E3 XTHL ;Restore hi fr om sta:k sta:k=tol adrs
~
0" 0418 19 l10V A,e ; ehr • note 8=ESC-i :yte val Je
::l :>419 :9 RET ;enter routi,e oer taole 3. or s.



041A COLlT2:
:>41A 78 MCV A.8 ; r eC::11 I fSC'"i va I.B
:l41B 18E3 "04:l8$ JR. :out ;QutJut :nr o~r :urr~nt 5~ttings

0410 :ESC:
;CJrrent chr is ESC. S~t fla~ and exit

:l41D F60B DR EF_ESC ;indicat3 last c,ar= :::SC
041F 3260EF STO A.ESCri
:)422 C37B05 JMP VO:.JT91 ; Exi t

Q
~
cO·
3:
6....

CO
0)
I\)

oen
CT
o
:;
CD
(")
o
3
~
c:

~

SO~CIM 808~ Assembler ver
<eyboard a1d C)nsole Routines.

<:/55/1= =9:92 Pag~ 35
a:RJM141 .0.5'"
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;no :ursorlscreen addressing in effect:o
o
-0
o
~
0-
:::I

0425

0425

0425
0427

0429
0424
042B
'42E
042F
()432
0434
)435

CB!)D $
2015 .... 04~E$

A8
47
32!>OEF
=5
21=)403
lElO
19
l'315 .... 04ftC$

PSTESC~

Hast chr was
~E,try

;A

;a
;C
;HL

PROC

3IT
JRNl

leDR
MOV
STO
PUSH
LDK
LDK
1.10 V
JR

ESC

EF ESC
ESCH
Char to :)Utput
curs

B
B.A
A,ESCH
HL
1.jL,VUIDE
E,VALETS
A,C
LOOKJP3

;is this c,r reallv an ajjress?
: ••• if cnr is Dart of an addr

;Clr EF =S~ oit (for next ti~e)

;Set up ~ = ESCH bite ~aIJe.

:save Curs
;granch taole adrs
;Table size
;Chr to A
;Go to rOJti'~ to ~ranc, o~r tol
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;1>= ::ontrol ::hr

;Save Curs
;5r~nch t3Jla 3drs
;T~ble siza

: 2

;9th bit memory
BRTBIT,r,IJ ;sat this chr q~IG1T

~har to Jutout
::urs

~ode character pro~essing.

Dl
ENAOllol
STO
DISJIM
EI

:~!>

JR C

JMP VOUTi!J

:2: PUSrl HL
LDK HL,V6.LID:
LDK c,VALCTS

JMP LDDKJ P3

VNJRM:
; NJR MAL
;E!\,ITH
;A
;HL

:>4]7

rl431 FE20
:>439 380>3 "'O446~

:>438 F3
:l43C
:l43E 3630
0440
:>442 F3

0443 C35EQ5

:>446 E5
0441 nC6:}3
044A lE')9

o
o
"C
~
«i"a:
o
~

CD
(Xl
II.)

o
{jI
a
Q
::J
CD

o
o
3

"C
c:

~
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lCJl(lP3:
:Logic to scan 3 jyta branch table

~OT ~ subrautin'9---do not CALL~

1st byte of table (match co~e)

;(Z,j.3rd bytes = branch adrs)
;(taola repeats [3 byt~ entries])

is tab~e size (no. of entries)
;(tab~e body is followed with
:2 oyte "No-~atc~" adrs)
;Stack has HL saved as too entry.

char
value to scan for possible ~3t:h

3.5= <:/55/7= =9:92 P3~a 39
3:RJtoI141 .!lS'"

;(Zna byte of this 3 byte entry)
;If ~atch process

[ HLl
HL
V=CTJR

~l ;(3rd byte of t,is e,try)
HL ;lst byte of next a,try
E :Oec count of entries renaining
LOOKJP3 ;Continue thru b01y of taoleJRNl

:;:"1P
INC
JR l

I~C

t~C

DE C

;E

J44C

:c.....
D44C BE
)44D 23
)44E 28:3 ")413f

)450 23
0451 23
0452 D
:>453 20F7 ... 044C $

:)455 133: ":>413$

o
o
"0
~
ii"
~

.!
(0
CD
I\)

o
CD
tT
Q
::::J
(J)

oo
3
"0
c:

~
oo
-a
oa.
o
::::J
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;P~O:essing for modes ot~er than normal.

;VGRAPH

0451 \lU'lD=~:

;U,derline only
0457 FE20 CMP
:>459 38DC '"')431$ JRC VNQ~M

H VlJN_G~

0456 VU\I GR:
; U'lder I i 1ed Graphics

045B F690 DR BOh
:)450 18 !)C "0433$ JR VB~IS'1

:Linderli,~ bit
:set this chr ~RIG;T

:if cntl-c1r, pro:ess is nJrmal
:cont i nrJe

VU"_"tA:
;U'lderli,e a1a Half inte,sity

FE20 CMP' •
38D4 '""431$ JRC VN~RM

JR VUN HA G~

045F

D45F
:>4&1

()
o

~
C·
~
@

......
CO
(Xl
I\)

o
(II

CT
Q
::J
CD
()
o
3
't:l
c:

~

0463

~r463 1=630

VU\l_i-IA_GR:
;U,derli1e.

DR
JR

Half Inte1sity.
80h
VHA G~

Graphics
:set un1erli,e bit

0465

0465
)4&7

FE20
3eCE '"':)431$

VHAU:
;Half Intensity

::MP
JRC
JR

..
V~O~M

VHA GR

:)469

)469 F3
046A
04&C 3600
046E
0410 F6
0471 C35EJ5

VHA_:;R:
;C=C"lr. HL=Curs

~I

ENADI ....
STo DIMBIT.[1IJ
)ISJIM
fI
JMP VCUT30

:set di~ field bit

:conti"'lue
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SC~E N:
;Set V for Screen move~e,t

;E'H Y
;B
;A

ESC,
new ~o-ord val, NO OFFSET

;SET VE~TI:A~ JFFSET =J~ :JUT

;mod 32

;if X-CO:lrdi'1ate

;set Y c:lorjinate

0001 llllb

A,V~TJFF

At l) !ABD
11lO_OOOJb
C
CtA
OPBD
:exity

PRJC

3IT
J~NZ

l\ND
MOV
STa
LD
AND
JR
~DV

CALL
JR

::HO S
Z012 "'::>48AS

E6IF :sY:
H
3ZEFEF
3A6ZEF
E6EO
£H
It-F
CD.86DO
lS2E "'0438$

D474

0474
0476

0418
:>4704
0478
D47E
[)48l
:>483
0484
:>485
H88

:>474

D48A
048B
D48D
048F

81
C6EA
EbFE
4F

:sX: ADD
ADD
~ND

toIOV

A,A
A,VFLO
11l1_llDb
C,A

;double A
;PIA A-reg ~agic offset :o1sta,t
;clear bit 0

;SET DE>,j5ITY 3IT

0490
;)493
0495
:>496
0497
D49A
049C

3A61EF
'=601
Ell
4F
(;D7900
CBAB $

1824 "'04:Z$

LD
AN I
ORA
MOV
CALL
CBIT
JR

A,PIA.A[)
0000_OD013
C
e,A
DPAD
5,3
:exitX

;GET OLD Vfl.LJE
;SAVE DE~SITY 3IT
;O~ IN HD~IIJNTAL JFFSET

;FUNCTIO'l PI~

;finished screen-ajdressing
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; EX IT
:t3 VQUTgO: ESC~ updated

v31~~ for CJrsor/Scre3n A~~res5ing

;save

;next ad1r-chr wi I I )e X-cJorj

:trash 7th bit
;bit')(H) -> ::V. 3it 7 st3.)lS 1
; ••• CV -> oit7(A)

;rem::lve curSJr bias
:cursor/screen ad1ressing?
;jf scr:an 3jdre5sing

:offset JY start-v C3-Jrj )f video
;bitOlO -> CV, shift A right
;cY -> bit 7{ L. )
;tur, o~ Jooer ny~1

;HL= new :~rsor ajjr

:shi ft '"il left
:X/Y coordin3.te?
:if X :OJrji,ate

:urS::lr _aj1r
ESCH
chr

S;::TXV:
;SBt x-v
;E'IIT~Y

;HL
; "\
;C

049E COFEJOEJ CALL UN_CH
J4Al 3EEO LDI( A,-(' , )

04A3 81 ADj) ::
:l4A4 CB6B i BIT 5,1$
::l4 A6 20CC "0474$ JKNl SCREEI\,l

:CJrsor addressing:

04A8 29 AD!) HL.HL
J4A9 C810 $ 3IT 6,o
HAB 2010 ",,43,)$ JR.N! :cX

04AO 61 :cV: ",IJV H,A
Q4AE 3A 62E F LO A,PIA~n

1461 34 ADD y

34132 IF :~X~

:)'4B3 (510 $ ~~ L
0465 F6FO JR CF)h
0451 67 ..,0 V ~it A

04B8 31:40 :elCitY: LDI( A,OlOO_OJOGb
J4BA Be JR B
0468 1803 "'J4C5$ J~ :exit2

046D 11 : C X: RAl
04t3E CB2C SRA -l

04CO IF HR
040 of ~OV L,A

04C 2 3E!H :exitX: lD< A,EF MSK
14C4 AD AIIJ') B

;)4C5 32S0EF :axit2: STJ A,ESCH
04C8 ::37305 JM? VOUT90

:l49E

()
o
'0
~
cO·
::r
o

CO
D:l
I\)

oen
0"
o
:3
lD

()
o
3
'0
C

~
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04C6

04CB

04CB
04CE
04)1
0402
()4J4
04D6
04!)7

CDF!>06
H62EF
IF
2EOD
CBID $
67
1830 "':>5:>9$

VC HIJME:

:ontrol Cede chara:ter precessing

;Home CurSJr

P~JC

CAll UN_CJR
LD A,?IA8D
R.AR ;bitO => CV
lDK L,O
~R L ;C y => oi t7. tr:nh oi tJ
MOil H,A
JR : f i x"l I ;Hl .- HL :>r F:)OOh
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0
0
'0
~ 04D9 VC - M:U?:
cD
;:t ;A=C=Chr=i'o1CUP. HL=Curs.
0
~ ::>4D9 :DF606 CALL UN_ CJ~CD
0) 04DC E5 PUSH foilN

0 04DD O180FF lDK 3C,I-VLL)
fI)

:l4EO 1817 "'04=91 JR : f waCT
0
:;
(I)

0 34E2 ve 8(S:0
3 ;HL=:urs=ciJrrent 101 d) C1ar
'0
c
~ :;l4t2 CDF636 ::ALl ;IN - CJll
0 04E5 3E7F LDK A,7F10
-a 04E7 t>.5 A"lD l
0 :>41:8 2804 "'04::E$ JRZ : wr a D
~
0
::J ::l4EA 2'3 DEC foil

::>4E8 C373::>5 JMP VJUT:tO

::l4EE E5 :"'rap: PUSrl Hl
04EF Q17FFF LDK BC,-{VLL+l)
::>4F2 09 ADD "ll,3C
04F3 3A6CEF LD A,LU"1n
04F6 41= /'t'J1J e,A
04F7 0600 lDK thO

04F9 09 : f wa: ADD HL,BC
04FA E3 XT!-IL
D4FB 29 ADD I-il,Hl
34FC 3A52EF lD A,PIABD
04FF F6':O JR. 1110 -0003b
0501 3C eM? H

0502 ::1 POP 'iL
3503 2004 "0509$ JRNl : f i xh J

0505 01000e LDK 3C,124*VLL)
0503 09 ADD HL,BC

0509 3E:=0 : f i xill : LDK A.~F,)h

050B 84 ClR ...
050e 67 MOV H,A
0500 IB64 "0573$ JR VOUT90

;old cursor nust ne on sta:k

;cleH 30h bit

;if must wrap fr:lm col:> to ~LIIo\IT

;Exit

;save old cursor

;Hl = prev_Ji'"le, l-Ust c:>lu!fIn
;lll~IT = #c:>lumns on scree.,

;get old CJrsor, S3ve ne~

;shift line# into -I re:;.

;A = J ine# of UL cor'ler
;set Zfl3g: ~home?

;get new CJrsor •••
;if NOT ~video home

;modJlo result: "(~eo cJrsor
.inside viie:> me~ory.



;Ring the be!! via s~tting PIAS 2**5 bit

SO~CIM 803x Assembler ver
~eyboarj ~,d C)nsole R~uti,es.

; be I I :,i t

;function PI63
;ring bell for 30 ti:ks
; ••• = 1/2 second
;exit no c1a1g~

3.5E <:/55/7= =9:92 P3g~ 45
3:R,]101141 .4SM

A9?IABCl
OOlO_1000b
C9A
ClPBD
A.3D
A.BELC~T

VOUT91

LD
OR
MOV
CALL
lDK
ST]
JR

3A62!:F
F620
4F
CD!3600
3El!:
325BEF
185C ":>51BS

:l50F

050F
0512
0514
0515
::>518
::ISlA
:>51D
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o
o
"C
~!Co
3:
o

~
N

o
II)

CT
Q
;:,
CD

o
o
3

"C
c:

~
o
o
-a
Q
a
c5"
;:,

:>51F

051F
0522
0525
0528
:>529
0526
052E
:>531
0533

.:>534
0537
:>538
)53B
:l53E

2100FO
CD6106
01BOOF
~5

DDE1 "
CO:::206
3Ab2EF
E6EO
4F
::D8~:>O

AF
32EFEF
2100FO
1833 "':>513$

LDK
CALL
LDK
PUS<i
POP
CALL
LD
AND
MOV
CALL
XRA
STa
LDK
JR

HL,FWAIJM
CLRL\I
!3C,LIJMEM-VLL
DE
IX
VLDI~

A,PU31
not( l_1111b)
C,A
CPBD
A
A,IJRTGFF
HL,FWAVM
VOUT9:J

;clear 1st line

;clear ra'l13I~I,g lines
;Reset for 1st lin~ of disolay m9m

ZER'J "'-
SET VERTI:A~ JFFSET FJR :JUT
11 ew cur sor
Exit



SO~CI~ 80Sx Assembler ~er

(eyboard a,d CJnsole Routines.

0540 VC _C'!.:
0540 CDFb06 ::;ALL UN C~~

0543 3E80 lDK A.80,
0545 AS AND l
054b 5F ~OV l.A
:>547 IS2A "'0513$ JR VOUT90

:>549 VC - LC':
:>549 CD8436 CALL DO LF
D54C 1825 "':>513-S JR VOUT90

3.5~ <:/55/7= =9:9~ P~ge

3:RJM14I

; erasec J r so r
;Carriage ~eturn

;L ina Feed
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3.5E <:/55/7= =9:92 P3ge 48
~:RJM141 .~S~

VC HeRT
;Mova Cursor Right

054E

;'54E
0551
)552

CDF606
7E
180A A:l55E$

CALL
LO
JR

UN_CUR
A.£hl]
VJUTBO
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(eyboar1 a,d C)nsole Routines. ~:RJM141 .~S~

0554- \1f'" ~ A nu.yv,,,,,,r:l·

:>554 C!3&F $ 3IT 5,A
:>556 2806 ":>55E$ JRZ VOUT8D
:>558 C671 $ BIT 6,A
:>55A 2802 ":>55E$ JR Z VDUTBO
055C E69F ~NI 9FH

VOUTBO:
:EKit points for COUT
;Here to store new data anj to uDdate cursor

;E cDI(cJrsor)

;A last_legal_:ol
;A last_le~al_:ol - :oJ(cur)
; i f not ~LlPIIT

A,[hIJ
E,l
7,,=
A,LU..,IT
A
E
V:JUTS5

STO
~OV

CB IT
LD
DEC
SUB
JRNl

77
5D
Ci3 38 $

HoC EF
3D
93
2009 "0572$

::l55E

::l55E
::l55F
:>560
05&2
05!>5
0566
0567

()
o
-a
o
~
0"
::::I

0569 3E80 lDK
056B A5 AND
056C 6F MDV

055D C087:l6 CAll
0510 1801 "0573$ JR

0512 23 VOUTS'5: INC

A,ao,
l
L,A
DC_lF2
VOIJT9:)

Hl

;do CR •••
; ••• and LF.

:move cursor

;Here if ~O cursor uDjate

;Here if no change to cursor, restore re~ anj ~xit

;Here if ne .. data alre3d>l in A

RAl ;"1ake t,is c,r C J r so r

VOUT96: CMC ;inv~rt :::urS:H bit
~AR

STD A,(hlJ
SrD Hl,ClHS 'update cur sor

0513 1E

0574 17

0515 3F
0516 IF
0511 77
:>578 225AEF

057B C1
051C n
0510 El
051E 19
051F C9

OHA

05 DC

VOLJT90: lD

VDJT97: ~D? BC
POP DE
POP Hl
~ov A,e
~H

: Fi r st VnJT97 - (127 + 2)

:LlSt VnUTBO + 02B - 2)

;This exit pat, turns on BOh bit

;Exit with A=chr
;return, e1d of cOut sJbr.

;aarliest ~~ssible J~

;Iat~st ~~ssi)le J~
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(eyboard 31d CJnsole Routines. B:RJ~141 .~s~

:>580 ESC LCK: ;LOCK !(eyb:nrj

0580 PRiJC

0580 AF XOR A
~581 11302 ":>585$ J~ : 2

0583 3EFF ESC_LILt< LDK A,DF:::h ;~hlock <eYbJHd

0585 3259EF :2: sro A,KEYLCK
0588 ISH "0573$ JR VOUT:n



SO~CI~ 806x Assembler ver
Keyboard 21d CJnsole R3utines.

3.5= <:/55/7= =9:92 P2ga ~l

3:~JM141 • AS 101

:l58A EE~l:

;Erase t:> e'lCl of line

:lS8A ES PUSH HL ;save cu r 5:>r
OSSB CD61D6 CALL CLRL'IJ
:>58E El POP HL

:>58F 13=2 "'0573$ JR VOUBO
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ESC SAD:
;Screen Addressing

ESC_CAD:
;CJrsor Addressing

:)591

:1591
::>593
0594

0596
'599

0596

3ED1
6.0
F61B

3260EF
I8EO ":>57BS

lDK
AND
DR

: elCi t3: STD
JR

A,EF MSK
B
EF_ESC or

t" ESCH
VOUT97

;next chr "'i II be V-coord

o
o
:ao
~
0-
:::l

i>59B
0590
059E
05AO

3ED7
AO
F638
18F4 "0596$

lDK
AND
DR
JR

A,EF MSK
B
EF ESC or EF ADR or EF S:R
:exit3
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3.5E <:/55/7= =9:92 ~3ga 53
3:RDiH41 .~s""

OSA2 EOElC:
;Delate Character

)5A2 '=5 PUSH Hl ;sava c"Jrs~r _addr

05A3 COD405 CAll CALC ;calculate 3:
05A6 E5 PUSH Hl
:l5A7 !)DEI $ ?OP IX
:l5A.9 23 INC Hl ;I-fL = clJrsor _addr + 1
05AA CDE206 CAll VlDH ;move characters
J5AD 3620 STO . ',['111 ; I as t C1 r !:HCOl1eS blanK

05AF F3 ~I

0530 ENAOJ.l1 ;e"uble 9th bit na nor y
0582 23 DEC Hl ;Hl last cMr 0' this lina
0593 3680 sro BRTaIT,[,1J ;set chr !H IGHT

0585 DIS!)IM
0587 Fa lEI ;main mallory

05B8 E1 POP Hl ;restore CJrsor aj jr
0569 18S3 "'0573$ JR VOUT90 ;next
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Keyboard a1d C)nsole R~utines. 3:RDMl~1 .\5~

(')
0
"C
~ :>5BB EI"4SH:
rE
;:r ;Insert Character
«t
co 05B8 COF606 CALL UN CJ~
Oil :>5BE '::5 PUSH HL ;save c ... r S:lr _adjrI\)

0 05BF CD0405 CALL CALC :calculate B:
CDr:r 05C2 3E7F LDK A,,7PI
Q
::J 05C4 65 JR. L
CD :>5C5 6F ~OV L"A ;HL last :1r 01 this Ii na
(')
0 OSC6 ':5 f'USH HL
3 05[;7 DDEl $ POP IX"C
r:: 05C9 28 DEC HL
~ 05CA CDCEJ6 CALL VlDD~ ;do move
(')

05CD El POP HL ;r estore0 CJrsor
-a 05CE 7E LO A,,[hll ; get underline bit of this chr.
0

~ OSCF 17 RAL ; i nta CV
0 :>5DO 3EttO lnK A,I I shl ;change this c,",r tJ I I
::J 0502 lUI ":1575$ JR VJUT96 ;exit



SO~CIM 803x Assembler ver 3.5= <:/55/7= =9:92 ~3ge 55
(eyboard a~d C)nsole R~utines. B:RJ~141 .~SM

0504 3E7F LDK AtVLL-l ;A= '!lax ¥c1r 5 to De novej
1)506 4D ~OV CtL
)507 CBB9 !> CBIT 7t C ;C = coJ(cJrsor)
:>509 91 SUB C ;A = #chrs to move
05DA 2804 "'05EO$ JiU : end ;if '!love zer 0 ::har 3cters

050C 4F IolOV CtA
:>5DD 0600 LDK eta ;BC #C1r s tJ move
05DF C9 RET

05EO El : e1d: POP HL ; t r 3 sh retur,_addr
05E1 El POP HL ;cursor_addr
:>5E2 188F "'0573$ Jrt VOUT90

0504 CALC:
;S~broutine for use ~ith EDELC and EINSRT:
~Calculate #ChiS to nove; if move zero C1r5t 1ever retJr1.
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ESCSG~:

;ESC-SeQuence processing.

=SCSUN: LD~

;ESC-g
;set graphics mode.

;store desired vllJe.
;Exit

;ESC-I set J~derli,e

;ESC-) set hilf inte,sit~

;go set flag bit

;Reg B is ESCH B~te value

A,ESCH
YOUTH

B

A,=~_H~

:125

LOK
JR

JR.

PROC

STO
JR

ESCS'iA: LD(
JCl.

BO :125:

32bOEF :130:
1887 "05713$

3ED1
1806 "05EES

3E04

3E02
1802 "05EB

OSEC

D5EF
D5F2

D5E4

05E4

05E8
05EA

05EE

'5E4
05E6

OSF4
D5F6

3EFE
1806 "05!=ES

ESCC ~~: LDI<
JR

A,1II0T EF_G~

:140
;ESC-G Cle~r graohic5 node
;go clear E5CH bit

)5F8
05FA

3EFD
1802 "05FES

ESCC'iA: LDK
JR

A,~:JT EF_H&.
:140

;ESC-( Clair 1llf int~nsity

)5FC 3EFB ESCCUN: LDK A.N::lT EF_U~

05FE
'5FF

AO :140:
18EE A-:)5::F$

A~D

JR
B
: 130

;Clear bit
;Go store ESCH byte

= 051F ESCll: VC CLRS ;ESC-Z Clear s:ree, -sa~e 3S

;Control-Z routine.
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3.5E (:/55/7= =9:92 P~ga 57
'3:RJM141 .\5"1

0601

0601

=SCR~:

;D91ete Lin~

ESCEE:
n,sHt Line
;ENT~Y

;Hl curs::>r
;C chr

;cXIT
;screen updated
;HL new cursor ••• to VDUT9Q

o
o
-ao
~
0-
::J

0601 PROC

0601 CDF606 CAll UN CUR
0604 3E80 lDK A., 1000 OOOOb
0606 A5 AND l
0601 of ~Ov l.,A
0608 E5 PUS'"! f-Il
0609 29 ADD Hl.,Hl
060A 3A52EF lD A.,PIAB!)
0600 C618 ADD 1\.,24
060F 94 SUB I-l
0610 E61F AND 0001 lll1b
0612 47 ~OV B.,A
0613 3E52 lDK A.,VDEll
:>615 139 CMP C
0616 78 M0V tI..,B
:>611 2823 "063C$ JRl : de It

;I ,ser t :1 Ii na

0619 84 : i ,srt: ADD H
06lA 57 MOV D.,A
061B 1EOO lDK E.,O
:1610 CBlA $ RR 0
:>61F CB1B $ H E
0621 16 DEC DE
0622 78 "tOV A.,3
0623 21BOFF lDK Hl.-I/ll
0626 19 ADD 'il.,D=

')621 1806 "062F$ JR :istrt

0629 D5 :ico,t: PUSH DE
:>62A DDEl $ PCP IX
:>62C CDCE06 :All I/lDT~

D62F :D5206 :istrt: CAll :vmod
)632 20F5 "0629$ JRNl :ico"'lt

0634 23 INC Hl

;do CR
;sava ne", ~Jrsor

;1\ = addrC25t, line)
;1\ = lines_to_move +
;mod 32

; r e c 3. I I If. I i, 3 '5 t::> 1110" e
;if deleti,g a line

;A addrf25th I ina)

;shi ft right ):;
;DE = adjrClst_c,r_o,_lst_line)
;A = #Ii,~s to m~ve

nil = adjrfline :lb:>ve )E)

.DE := )E ~r F~OOh; ~L := ~l or FOOOh

;~ove 1 line dow~

;if ~ust ~)ve ~ore I i~es
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(')
0
"0
~ :l635 :ed t:cO'
3: Ob35 C!)6106 CALL ClRLN

~ :>638 El POP HL ;recover CJ r so r
<0 :1639 C3 7305 JMP VOUT90 ;!'Iain ,=xit
0)
I\)

0 063C :n :jelt: POP DE ;recover ne .. CJr sorfI>
cr 063D D5 PUSH DEQ
;, Ob3E 218000 LDK. HL.VLl
(1)

(') 0641 19 A.D::> Hl,OE ;~l line_balow_CJrsor
0 )642 1806 "':l64AS JR : d strt
3
"0
c 0644 )5 :d:ont: PUSH DE
~
(') J645 DDE1 $ POP IX
0 0641 CDE206 CAll VlDI~ ;move 1 Ii ,e uo
-a
0

~ ::l64A :D5206 :dstrt: CAll :vmod
o' :lb40 20F5 "'0644$ Jrt.Nl :dcont
;,

064F E3 EX ;l,D:: :get addr of line to cleH
:l650 18'=3 "0635$ JR : ex it
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3.5E {:/55/7= =9:92 Page 59
B:RJM141 .t.SM

HL = HL or FOOOh; O~ = DE or FOOOh
simole nod-4096 arith~ati: to keep pointars I~SID= video menory

0652

;save A = "ines to move

;modulc 4096

;set upoer nybl of Ii

AF
A, OF Oh
H
H,A
A, OF Oh
D
D,A
BC,VLL
AF
A

PUSrl
LDK
DR
MOV
LDK
OR
MOV
LDK
POP
DEC
RET

F5
3EFD
84
61
3E=0
82
51
018000
Fl
3D
C9

0652
0653
::>655
:>656
0651
0659
065A
065B
065E
065F
0660



SO~CIM 808)( 4ssemb I er lIer 3.5E (:/5511= =9:92 Pa:;J!! 6J
Keyboard a1d C)nsole R:>utines. 3:RJM141 • a.S..,

0
0
"C
~ 0661 CLUI,!:ce'
~ ;Cleu to end of 1 i ne
0 ;E'IIH.V

cD ;HL Cur sor
Q)
l\)

0 EX ITC/)

CT cle3.r to EOLQ
::J Uses 6.1 I.
CD

0
0 0661 PROC
3
"C
c:: 06S! 3620 STa • • '[hl) ;clear
~

C J r sor •••

0 0663 F3 DJ
Q 0664 ENAI)IM
"C 0666 3680 STO 9RTBIT, [11 J ;set curs:>r 3~IGHT
0a 0668 DISDI"'l
0" 066A FB EI
::J :>668 3A6C!:F LD A,LLIMIT

J65E 3D DEC .4 ;max- Ncols => lla)(i1lu1l_col_fI
066F 50 ~OV E,L
:>610 CBBB $ CBn 7,f:
0672 93 SUB E ;A = col(<:')L) - ::ol(::urs:>r)
0673 :8 !U ; i f @EOl, jO:1!!

0674 3004 "067AS JR~C :2 jif insije l:>gieal_vde:J_1 ine

0676 3E80 LDK A,VLL
J678 93 SUB E ; ••• else elr tJ e,j )f 128-c1r line
0679 C8 IU ; i f cursor ~ col~n'l 11127

067A 4F : 2: 1010 V e,A
0678 0600 LDK ihO ;ac chrs to mOlle
0610 E5 ?USH HL
J67E I)D'::1 S !'OP IX
J680 0023 $ INC IX
:>682 laSE ":>6E2S JR VlDI~
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OO_lF:
iD~ Li1e Feed processing
; ENn,V
;Hl cursor addr

;EXIT
;Cursor cl eared
;Hl updated for ~urrent cursor pas
:window ~oved if ne~e5sary

0681 E5 DO_LF2: pUSloi
0688 018000 LDK
068B 09 ADD
:>6SC 3004 "D692S JRNC

068E OlOOFO LDK
0691 09 ADD

:>692 E3 :n~wap: XTHL
0693 29 ADD
0694 3A62EF LD
)691 C617 ADD
:»699 94 SUB
069A E61F AND
)69C 2802 ":>6600$ JRZ

069E El : e,d: POP
069F C9 RET

06AO 3A6CEF :vmov: LD
D6A3 CB3D $ SRL
06A5 95 SUB
)6A6 38F6 "D6~E$ JRC

;if 1Jt ~rapoing fron LW~V~ to F~AVM

:clear CJrsor

:start + 23 last video line
;A = '_line - curr_lhe
:modulo 32
:if cursor is on 24t, lile of screen

:HL = ne~ cursor ~ top of VM

:save ne~ CJrsor., Jet Jlj
:shift Hl left

:save original CJrsor
;line ler)gth

:unshift L register
:4 = lLI~IT - col(~JrsorJ

;if cursor is outside logical line

:get new CJrsorHL

BC.,FWAVM
I-iL.,BC

HL.,Hl
A.,PUSD
A.,23
H
0001_1111b
:V11011

HL
BC.,Vll
HL.,BC
:nowap

A.,lLIMIT
L
L
:end

CALL

PROC

0684

0684 CDF6D6

0684

:cJrsor is on last line ~f screen., inside Jf logical lina.
;must move screen to follo~ cursor down tnroJgh vijeJ menory.

06A8
06A9
06AA
06AC
D6AD
D6lE
06B1
0684
06B5
:l6B7
0688
D6BA
06B8
:l6BC
D6BF
06CO
J6Cl
06C4

El
E5
3E80
l5
6F
CDblOo
3A62EF
H
E6EO
4F
3E IF
04
&.0
32EFEF
131
4F
:08600
El

P!)I)

PUSH
lDK
AND
MOV
CAll
lD
MOV
AND
MOV
LDK
INC
AND
STn
DR
MOV
CAll
POP

HL
HL
A.,SOh
l
l.,A
CLRl~

A.,PUBD
B.,A
not 31
C.,A
A.,31
B
B
A.,VRTOFF
C
C.,A
OP8D
HL

;HL = beginning of line
;erase tJ ::DL

;A I ine zero
;C housa~aeping oits 5 •• 7

; i ncreme1t I i ne#
;A = I i nell
;SET VERTI:AL OFFSET FD~ :DUT
:A = new linetl O~ '~Jse~eeping_bits

;C = new value for D'6D
;move video screen dow' 1 line in memory



SO~CIM 808x Assembler ver
Keyboard and CJnsole RJutines.

oo
~
cO·
a:
«t

~
I\)

o
(jI
CT
Q
:;,
(I)

o
o
3
't:l
c:
~
oo
-a
Q
!.
2)
:;,

06C5 C9 ~ET

3.5E <:/55/7= =9:92 Page 62
B:RJM141 .~S~
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(eyboard a,d Clnsoie R3utines. B:ROM141 .lSw

;EXIT
;NJ~E

STJDi;';:
;STOR~ T~E CJNTE~TS 0= T;E B ~EG I~ THE ~))R POI~T~D TJ 3Y T~E HL PAIR
;ENnV
;B VALUE
;HL ADDRESS

:loCo

061:6

06C6 F3
06C1
06C9 70
:)bCA
ObCC FB
06CD :9

PRO':

DI
E~A) Pol

STO B. [HLl
nS)IM
EI
RET

ENABLE DIM
STORE
DISA!3LE DI~
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Keyboard a,d C)nsole Routines. o:RJ~141 .\S~

g
~
to
~

!!
<0
0:>
I\)

oen
CTo
:;
CD
(')
o
3
"c:
~
(')

Q
"o
~o·
::l

:l6CE

)6eE DDE5
0600 01

0601 C5
:>6D2 15
0603 E5

:>604 EOB3

)606 El
06D7 Dl
:l608 C1

:>609 F3
060A
:>6DC EOBB
060E
:)6EO FB
ObEl :9

$

$

Vli)D~:

;Video Block Move
H:~nV

;BI:, IX, Hl set

; EXIT
;U)D~ on main !:. 9th bit T1eTlory

Uses BC. DE. -fl,IX

PUSH IX
POP DE

PUSH BC
PUSH DE
PUS<-t Hl

lDJ~

POP Hl
PCP DE
POP BC

DI
ENAJIM
lDO~

DI S')P4
EI
HT

;main rneTlory

;9th bit ll~rn)ry
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Keyboard and C)nsole Routines. B:RJ~141 .~S~

EX: IT
Un. on main & 9th bi t lIellory

Jses BC. DE. -IL.IX

$ PUSH IX
POP DE

PUSH BC
PUSH DE
PUSH HL

:>6E2 DOES
06E4 !)1

06E5 C5
:>6E6 )5
06E7 E5

J6E8 EDBO

:>6EA El
06E8 1)1

06EC Cl

06ED F3
06EE
J6FO EDBO
06F2
06F't FB
06F5 :9

$

s

;Video Block Move
;ENT~Y

;B::. IX. HL set

LOIR

POP HL
POP DE
POP Be

DI
ENAOIM
lDH
DISDIM
EI
RET

;main mallory

;9th bit 'liamory
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Keyboard a,d C)nsole Routines. 3:RJM14I .\S~

D6F6

06F6
:>6Fl
06F8
06F9
:>6FA
D6FB

7E
17
3F
IF
71
:9

UN_CUR:
;U,do/lnvert Cursor
; E'Iny
;HL cursor

; EXIT
;C;Hsor inverted

Uses A. CY.

LD A.[hIJ
RAL
CMC
iUR
STO A,[hl]
=lET

ajdr

;get the cnr
;cursor_~it => Cf
;invert it
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~EYBOAR) SCA~NI~G £ DE CanE 3:RJM141 .~SM

; EX IT
;KEYBOARO PRDCESSING DONE. RESULT IN LDKEY.

GKEY:
;KEYBOARD INTERRUPT PR~CESSO~

;E'HRY
;NJNE

oo
~
cD
~

.!
CD

~
o
VI
C"o
3
CD

oo
3
"0
c:
~
oo
-aoa
0"
~

06FC

D6FC

06FC F3
D6FO E073bFEF
0701 3199EF

0704 F5
0705 C5
0706 05
0107 ::5
0108 DDE5
:>70A FDtS

$

S
$

PROC

DI
STO
LOK

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH

SP.IESTK
SP.ISTK

AF
BC
DE
HL
IX
IY

;SAVE INTERRUPTE~ PRQCESS ST<
;SET TO RAM INT 5T<

;SAVE ALL REGESTERS

Routine c,ecks to see if the disk drive notor s,o~lj be tJrn~j off oy uodating DA:TIV= ••• RoJtine ALSO
checks to see if bell is currently ringing: if 50' decrenent counter. If COJnter turns zero.
s,ut off bell.

; CHE CK 3 ELL

070C 216BEF LDK Yl.3ElCNT
070F AF XOR A
0110 86 OR [hI]

07lI Z8CC "07IF$ JRl :l

0713 35 DEC [h IJ
0114 2009 "071FS JRNl : 1

;TURN BELL OFF

0116 3A62EF LD A, P!ABD
:>119 E60F AND llOl_lll1b
OnB 4F ..OV C.A
one CD8600 CALL OPBD

01lF 28 :1: DEC HL
0120 7E LD A,[hIJ
0721 97 OR A
:>722 2804 "0728£ JRl :2

;cell=zero?
; i f be I I now ') ff

; ••• bell is on. decre'Oent counter
;if bell s10Jlj st~y 01 ~w,iJe yet

;cl~ar :>ell :lit

;HL rlL - 1 DACTVE

;RETURN if i~a=tive

;TUR~ DRIVE OFF IF DACTVE = 1

()124 35 DEC [h I J ;r eset delay
0125 CCObOF Cl DDRV ; if deselect drive

;UPJHE COUNTER

()128 2ACCEF : Z: LD -lL,SEQ GET LOW HID 3YES
0128 23 INC HL +1
:J12C 22CCEF STO -lL,SEQ STORE
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(EYBOA~D SCA~NING & DE:O~E g:~)M141 .~SM

::1136 3AOO2C

0739 3A08EF
J73C 37
:H3D C29300

H4Q FOEI
)742 I)OEI
0744 :1
0745 Dl
0146 Cl
0747 FI

:>748 ED7BEtFEF
074C FB
0740 C9

;E(it interrupt code via exiting to RAM 31j tnen e1aJle Jr disable ROM code depending on the v~lue

;contained in ~OMRAM cell.

;READ KEY3JA~D IF KE'fLJC< NuT ~CTIVE

;if return tJ ~A~

;clear interrupt

;IS ROM IN O~ OUT?

;get users sta:k bac~

A. KEYlCK
A
KBDRIj~

LD
DR
CNl

LO A.H.VIO

LO A.RO~~AM

OR A
JNl ROfolJPI

POP IY
POP IX
POP Hl
POP DE
POP BC
POP AF

LD SP.IESTK
EI
RET

;READ KEYBOARD

$

$

$

3A59EF
B7
C44E07

072F
0732
0133



SO~CIM 803x assembler ver
<EYBJA~D SCA~NING ~ JECO~~

3.5E <:/55/7= =9:92 P~]e 69
3:RJ,1oI141 .~SIo\

This file contai~s the 2-~ey roll Jver k3ybo~rd 1river for
the JS30~NE 1 cOTIuter.

/l.U thor:
~icroco~e Corooration.
Fre:nont, CA.
Y. 1\1. Sahae
September 1981

Revisions:

2-Key rollover -(eyboard driver.

DESC~IPTION:

r ~ e -( "! Yboa r d dr i "e r get s con t r 0 I v i a the 5 Dh z ;, t err up t , i. e. 0 nee
every 16 ns. It 5ca~s t1e ~eyboarj to jete~t a~y str~c~ keys. If a
key is found, it is entered into t~e keylist if there is soace
in t~e keylist a~d t'1e key is not alre3.jy in t~e list. /l.t the end of
the scan, the keys in the I ist are proecessej. If the -(ey ~s sti I I
on, it is placed i'1 Ikey (or special actio, LHe~) after translating
tne keynJ~ber. A count is also storej in the list ~nd t'1e key wi II
~e servi~ej again at the end of this count if it is stil Ion. Thus
t~e loy will repeat if it is helj jo.m. If a '<:ey w~ich is in t;"H~

list is not on it is removed fron th~ list.

T1e ~eyboard dri"er consists of t1e follJwing rOJtines:

I(BiJRVR - EX31lines the Keylist, calls C-PC:'Y t) determine if keY
is still on. Removes PIe key froll t:,e list if it is ,ot on. If
~ey is on, it decrellents the count Bssociatej Nit, t,e key. when
the count goes t) zero. it calls <3S:::~V to s~rlli:e t,e key. Calls
<aSC~N to enter any new keys into the list.

KeSC4N - This rOutine scans the ,<:~ybo3rd, jetect5 a stru=k
~ey anj enters it into t1e keylist. r,~ ~ef is entered
into tne ~eylist if t,e key is n)t alre~1y orese,t in t,e Keylist
and there is an e:noty c;;lot in t,e w;eylist.

KBS~~V - It calls the routine CH~EY to c1e~k if s,ift/ctl or alphloc~

~eys ~re on. It t~en translates t1~ -(eynJ~oer into the ASCII
code ani places it in the LKEY for tne C3IJS to ~ead. ~or so~e

special cases. it calls ~Q~ resident routines to process the key.

CHKEY - It c1ecks if a given key is on.

Data structure:
r1e ~ain str~cture used is tle ~~ylist. rne format of each entry is:

3yte 0:

3yte 1:

bit 7 : Set
bit,!> : Set
bits 5•• 3
bits 2•• ~

indicates entry is i1 Jse.
indicates key 1as ~een servi:ej once.
contain the rJN '~~ber of stru:k ,<:ey.
contain the colunn nJmoe r of strJc~ key.

contain the reDeat cou,t for t,e w;ey.
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KEVBDA~D S:A~NING ~ DE:onE 3:RJ~141 .~S~

; EXIT

;EXA~INE KEYLIST. IF K~Y FOU~C IN KEYLIST, C_LL :i<Ei TJ SEE IF (EV IS STILL J~. RE~OVE F~DM LIST ~HE~ NOT ~~.

<EVSTRDKE

KBSCAN

PR.OC

CALL

(8)R.V:?:
;DfTECTS AND P~OC=SSES KEYSTROKES.
;t=~HY

;NONE

:J74E

:l14E

:>74E CD86:H

o
o
"'0
~!Co
3:
@-..

CO
(J)
I\)

o
(j)

0"
o
:3
CD

o
o
3
"'0
l::

!i:

0751 21J4EF LDK -iL,!(::YLST
::J754 0603 LDK 3,KL - LEN

:;'756 3A5EEF : 1 : L) A,LKEY
0759 37 C~ A

075A CO ~Nl

:H5B 7E LJ A, [HLl
J75C CB1F $ '3 IT KL - USEJ,A
'75E 2921 .... 07'31$ JR Z :5

0160 CDE2D7 CALL CHK'C 'f
:>763 2004 A:;)769fJ JR~!. : 2

:>765 360:> ST] O,[HL]
')167 1318 "0731S JR :5

;POINT TO ~I~ST ENr~v ]F <EYLIST

;RETURN ~Ht~ A KEY IS ~~ITI~G IN LKEY

;SET 8YTE J JF E~T~Y

;IFENTRV IS I~ USE T~~~

;CHECK I~ STILL IN
;IF <EY IS ~JW SC~ T~=~

;KEY IS ON. DEC~EMENT ITS ~EPEAT COU~T. IF :OU~T GOES TJ !.E~l T4E~ IT IS TI~E TO S=~VI:E T4E KEY.

0769 e:5 : 2: >US-t YL ;SAVE DT~ TJ FIRST 3VT:: JF ="nv
;H6A ?3 !lIIe HL ; POI NT TJ ~ED=AT COU~T
07S3 35 DEC [HL]

H6C 2012 "073:)$ J~NZ :4 ;EXIT ioIHE\J NJT TI ""= TJ S:~V'IC= T4E KEY.

;IT IS TI~E TO SERVICE T4E KEY. SET THe: "=XT REPEAT :OUNT

076E E3 EX [SD],-iL

:>75F 7E LD A,[HL]
)710 C877 $ BIT KY - Sh'),~
J712 CaFe $ 5B IT !<V _SHD, ['-Ill
0174 E3 eX [S?],HL
'J775 3618 ST:] IRDT:T,[-iLJ
)777 2802 .... 1773$ JiU : 3

')779 3606 STiJ S~ DTCT ~ [4L]

')773 E63!= : 3: AND KR.Olol !.,+K: OL ~

::>7 7D CD0908 CALL KBSE~V

37'30 ::1 : 4: POP HL

:>781 : 5:
r:CHJ Kli::_LE'-J
INC HL
END"1

;~OI\JT clACK TO THE FI~ST ~YT:: JF E\jT~Y

:CHE:K 1= IT IS 5=~VI:E) 3e:~J~E

:SET T-iE S=~VICED JNCE F_AS
;POI\JT 54C< TJ T,E ~=PEAT COUNT
:AND STO~E ~>T COU~T AS >E~ SE~VICE0 FLA;

:CALL TO SE~VICE T1E <~Y

;GET PT~ TO FI~ST 3YT: OF E~T~V AGAI\J

;?OINT TO ~Exr E"T~Y
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<EYBOA~) SCA~NING & DE:ODE B:RDM141 .~S~

J783 10D1 A~156S

0185 (9

DJ~l

RET

;UNiIl :JMPLEfE LIST SC~~~E)

;RETURN



KEYBJARD SCANNING
SO~CIM 808x Assembler ver 3.5E <:/55/7= =9:92 Pagg 72
DECODE 3:RJH141 .~S~

KBSCAN:
;SCAN KEYBOARD A~D ENTER DETECTED KEYS I~ THE (E1lIST.
; EPlITRY
;NJNE

;GET ROW 0

;REHDVE CT_/SHIFT ~ND AL)H~ LO:K

:O~TAINS ANY KEYS )ETECT::O.

;RETURN ~HE~ NDNE

1110001B
B,TOT_RD~

l,OFFH
RD~OW

PROC

AND
lDK

lDK
CAll

lOK
CAll
U

;KEYLST
;EX IT

0186

a186 2EFF
0188 CDOo08
078B C8

078C 2ESl
018E CDOO08

0791 E6E3
0193 0607

0186

;l~ THIS lOD?, RE~ B :ONTAINS TQTROW CURRE~T RDW BEI~G S:A~N=D

0195 2843 '"':>1)A$ : 1: JRl :8 iIF ANY (Elf IS PHSSED LiE~

:H91 C5 PUSH BC ;SAVE lODP COU"IT
0.7 98 5F HOV E,A ;E = COL U"1 'liS
0199 3E01 lDK A,TOT_RO~

079B 90 SUB B
:H9C 17 ~Al

0790 17 RAl
019E 11 IUl
019F 51 ~OV D,A ;D = ROW NJH3n * 8
01AO DEOO LDK e,o ;INITULIlE caLUMN COUNTER.

;S:A'II THIS ROW FROM RI:iHT TO lEFT TO GET ntE COlUIo1'1 NJ"'~ =~

:HA2 CB3B $ : 2: SRl E ; SHI FT CDl U~ 'II BIT INT:J CH~Y

HA4 302E "'01J4S JRNC :7 ;IF A KEIf IS FOUr..ID T'iE'II

; E'ITER T-IE I(::Y WHJSE CJlJM'II NUMBER IS IN C A'liD R)W~8 IS I'll D I r..ITO TrtE KEYLST P:t.OvIDED HtE KEY IS NJT
;ALREADY IN LIST AND THHE 1 S AN EMPTY S_)T IN TI-IE 1I ST.

07A6 1A "'OV A,D
07A1 81 ADD A,C
01A8 C5 PUSH BC
01A9 ItF MOV C,A
:HAA 05 PUSH DE
07AB E5 PUSH Hl
01AC 0603 lDK B,Kl_lEN
:>7AE 21D4EF lDK -ll,KEYLST
0781 110000 lDK DE,O

:>784 1E : 3: lD A, [HLl
:>785 Ca7F S BIT Kl_USED, A

0787 2801 "01eOS JRZ :4

07B9 E63F AND KROW_M+KCOL_ M

07BB B9 CM? C
o1Be 2813 "()1~1S JRl :6

;C = KEY NJ~Bn

;SAVE DE
;SAVE Hl
;lENGTH JF KEYLIST

;IF ENTRY IS USED THEN

;CHECK WITH CURRE~T KEY
;EXIT IF THIS (Elf IS I'll LIST
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(EYBOU) S:AlolNING & DE:ODE B:RJM141 .1\$"1

(')
0
'0
'< 01BE 1802 "'01:2$ JR :5
-5a: 07tO SD :4: ~i]V t,L ; ElSE (A~ =III:>TY ENnv IS := aU\I)
0

~ 01C1 54 MOV D,H ;SAVE aD~$ DF EM:>TY ENH'f 1"4 DE
Q)
I\)

0 01C2 : 5:
III ECHO KLCLE'l17
g INC Hl::J
CD ENOM ;NEXT E"JTRY
(')
0
3 07C4 IDEE "01'345 DJNZ :3 ;TIL L LI ST S:A"JNED
'0
c:

!i ;CCiE:K IF ~N EMPTY ENHY was FOUND.
(')
0
-a :)7C6 1A MOV A,J
0 D1C1 87 OR A
~
0 :nC8 2801 ":H!HS JRl :6 ; IF EMPTY E'ITKY wA S =ou"!) THEN
::J

07CA EB EX DE,HL ;HL = E:lP T'f ::::NTRY
:nCB 11 STC C, [HU ; STORE T-tE KEY I"J THE LI ST
HCC C8FE $ salT KL_USEi),[:-lLJ ;SET USE) Fll\G
07CE 23 INC Hl
J1CF 3601 STO DB_CT, [HLJ ;STOR':: DE13DU\lCE DELAY

0701 El : 6: POP !1l ;~ESTORE ALL R.EGSTERS
:H02 01 POP DE
0703 :1 POP BC

(HDIt- DC : 7: INC C ;INCREMEH CJLUM'II !'UIo\9E~

HD5 AF XOR A
0106 B8 CMP E
:H01 20::9 "07A2$ JR~Z :2 ; UNT I l ALL CJLUMNS S:ANNED

0709 Cl POP BC ;R.STJRE 3C

J7DA GB25 $ :8: SLA L ; MOV::: TO NEXT RO,",

HOC CDOO08 CAll ROROW
:HOF 1 OBit- "07~5S DJNZ :l

HE! C9 RET
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<EYBOA~~ SCa~NING & DECODE 3:~J~14I .lS~

07E2

O1E2

07E2 E5
01E3 F5
01'=4 IF
:>7E5 IF
07E6 IF
D7E1 CDF601
:HEA F1

01EB D5
:nEC CDF601
01EF El

07FO :DOO08
01F3 6.3
:HF4 E1

01F5 C9

CHKEY:
;CHECKS IF KEY Ni.JMBE~ IS ON.
;ENT~Y

;A KEY"4J'HE~

;EXIT
;Z ClR KEY IS OC:I: •
;Z SET KEY IS 0'11.

PR DC

PUSH HL
PUSH AF
UK
RA~

RA~

CALL GTilolASK
POP 4F

PUSH DE
CALL GTMASK
POP Hl

CAll RD~Oii

AND E
?OP Hl

iH:T

;SAVE CAll:~S foil
;SAVE KE,{NJ"IaE~

;RIGHT JUSTII:Y RJW NJM3E~

;GET KEY NJ'BE~

;SAVE RD~ tJlASK
;GET COL MAS< (CJl NJ~ IS IN 3ITS 0•• 2)
;MJVE ~~~ MASK TJ l

;GET ~OW JF (EYS A~RS=) BY l
;Z r~D VALUE JI: (EY
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~EYBOA~D S:A~NING & DECODE 8:RJM141 .~S~

07F6 GTMASK:
;GENE~ATCS MASK wITH ONE i)IT SET.
;E'JHY
;A BIT NJ~BE~ ( O••7)

; EX IT
;E IoIASK

01F6 PROC

D7F6 lEO! lDK Ed
'7F8 E607 AND 7

O1FA :8 :1: Q.Z

HFB :B23 $ SlA E
:>7FD 3D DEC A
nFE l3FA "J7~A$ JR :l
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KEY3~ARD 5:A~~ING & ~E:ODE 3:RJM141 .~5~

RD~Oi'l:

;READ5 A ~DW JF KEYS
;E~T~Y

;L LaWE~ 6 31T5 DF ~O~S T8 ~EAD T~E KJW

(')
o
-a
o
~
c5"
::3

0800

0800

0800
0802
n03
OR05
0806
0808

2622
10
ED4F
1E
EEFF
C9

;EXIT
;A

PROC

LDK
MOV
~ov

LD
XOR
RET

~ow VALUE

H,HIGHCH.KEY)
A,L
R,A
A, [HU
OFFH

;HL PRT ~D~S FJK GIVEN ROW

; IWEH VALUES
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(EYBOARD SCANNING ~ DECODE B:ROM141 .~S~

0080 LFT ~RW 80H
f\.no'C ~T Ar(W 9BHlJVOt,.l -
GOSA JP - A~W BAH
ODE!: )N - A~W 8CH
0053 i-iM S:RN .[.

KBSE~V:

;SERiICES THE (EY
;E'IT~Y

oo
~
Ci
~

.!
!
~
CT
g
::::l
CD

o
o
3
"0
c:

~
oo
-aoa
0'
::::l

0809

0809

;[ SPJ-4

; EXIT
;NJNE

;PHSERVES ~EG B

PROC

KEYNJM3E~

POINTER Ta KEYLST ENTRY (USE) FO~ SLIDE ='1: ONLY)

;SETU? HL TO POINT TO KEYCJ)E T~3LE ENT~Y Fa~ THIS KEY

0809 5F Mav E,A
:>BOA 1000 LDK 0,0
080e 210408 lDK iiL,KYC!)TB
D80F 19 ADD \iL~D=

OSlO 7E LD ~,[HLJ

0811 FE21 CMP , '+1
:>813 381F ":>834$ JRC KEYE

0815 F5 PUSH AF

0816 2E 01 LOK L,l
0818 COOO08 CALL ~DROW

OS18 F5 PUSH AF

08lC 2E80 LDK L,80H
:l81E CDOO08 CALL RDROW
0821 E60a ANI 8
OS23 5F I4DV E,A
0824 Fl PDP AF

0825 B3 OR E
OS26 5F MOV E,A
0821 F1 POP AF

0828 CB53 $ BIT eTL_KY,E
O·~2A 202E "0~5AS JRNl KEY4

oa2C CB03 s BIT SHFT KY,E
DaZE 2014 "0844$ JRNl KEY2

:)830 CBSB S BIT ALPH_KY,E
083Z 2004 "'0838$ J~Nl KEY!

; FALL HROUGfi TO "KEYE"

:USED HE~E A~!) LATER

;YGNQRE SHIFT/eTL ETC =Q~ :HA~S LESS T~A~ 21~

;ROW 0 A\lRS
;GET RJW CDNTAINI~G CTL,S~IFT ~ND ALPHA KEY

;RESTDRE HYCODE

;GO PROCESS CTL KEY

;GO PROCESS SHIFT KEY

;GO P~DCESS ~LPHA (EY



SO~CIM 808x Assembler ver 3.5E <:/5511= =9:92 Plge 78
(EYBQA~D S:A~NING E DECODE 3:RCM141 .~S~

KEYE:
;STORE KEY CJOE INTO "LK~yn AND R~TURN

:l834

:l834
0837

325EEF
C9

STiJ
RET

A.,LKEY



SO~CIM 8D8x Assembler ~er 3.5E <:/55/7= =9:92 P3ge 79
KEYBOA~D SCA~NING £ DE:a~E 3:RJM141 .as~

0
0
'0
'< 0838 <EYl :
~
~ n38 FE61 [MP • a'
.! J83A 381=8 .... :>834$ JRC KEYE
CD
C» :>a 3C FE8D :27: CMP 80HI\)

0 J83E 30F4 "'0334$ JR~C KEYE(II

CT
Q 0840 EE20 : 28: XOR 20H::J
CD :>342 18FO "'0534$ JR KEYE0
0
3
'0
c:
~
0
0
-a
0

!i
0'
::J

:p~oc~ss AL~~A KEY

;OR. WHE~ >= 80rl



SO~CI~ a03x ~ssembler ver 3.5E <:/55/7= =9:92 P3g3 80
<EYBJ4RD S~ANNING ~ DECODE B:~J~141 .~5~

(')
0

0344'0 <EV2:
~ :l844 FE51 CMP 'a'US"
3: ::>846 30F4 ":>83C$ JRNC :27
@t

co 0848 FE5B :MP , [ ,
co
I\) 384A 3806 "0852$ J~C KEY3
0en
CT 084C 20F2 "0840$ JRNl :28Q
::J
CD

084E 3E5D LDK A, ' ] ,(')
0 :')850 18E2 "0834$ JR KEYE3
'0
C

~
(')
0
-a
0a
0'
::J

;PRGCESS S~IFT KEV
;GOTO AL~HA wH:N C~A~ > '3'

;GOTO PRJC:S5 SHIFT NJME~tCS :TC

;INVE~T SHIFT 3IT =O~ '\'

;CJNVERT [ T) ]



SO~CIM B08x Assembler ver 3.5E <:/55/1= =9:92 P~ge 31
(EV3DA~D S:A~NING & DECODE B:RD~141 .~S~

0852 5F MOV E,A
::>853 21E50B LDK HL,SHFT_ TB - ....
:>856 19 &.DD "IL,DE

0851 1E I(EOt..: LO A,(HL]
:>858 18)A "!)834S JR KEYE

~
~
ifi
~

~
CD
(Xl
I\)

o
CD
tr
o
3
CD

o
o
3

"c:

~
oo
-0
oa
o
:s

:>852 KEV3:
;CHA~S • TJ > (ASCII CJDES 21H TO 3EH) A~E C)NVE~TED USI~G

;THE SHFT_T9. D=O F~JM gEF~RE



SO~CIM a08x ~ssembler ver 3.5E <:'55'7= =9:92 P3ge g2
(~YBDA~D S:ANNING & DECODE g:RJMI41 .~S~

OSSA FE8) CMP LFT_ARW
J85e 2833 "D9~1$ JRl SLIDEl

:>SSE H8B CIo4P RT-A~W
De60 2833 "0895£ HZ SLIDER

0862 FE8A CMP JP_A~W

0864 2840 "D3A6S J~l SLI DEU

0866 FEst eM? DN_,uW
J868 2840 "D8AAS JRl SLIDED

JabA FEsa Ci04P HI'! SCR"I
086C 2850 "083ES JRZ DOHO"'lE

086E CB63 $ BIT SHFT _K Y,:: ; TEST Fa~ :NTL SHI FT
J810 2808 "J87AS JRZ KEYS ;IF 'ljOT

D872 FE2F CMP '" ;IS IT ?
J874 2004 "Oa7A$ JRNl KEY5 ;IF NOT ' ?'

0876 3E7F lDK A,07FH ;CELEAT (EY
:>378 ISBA "0834£ JR KEYE

oa5A KEY4:
;P~OCESS CQNTRDL KEY
;IF CHAR IS BETWEEN A•• l T~~N TURN OFF TY~ 3 HIG, JR)E~

;BITS.
;IF CHAR IS ~ETWEEN ., •••• ? IT IS TRANSLATE) AS PER TA3LE CTL TB'
;IF CHAR IS THE A~~0W KEYS O~ TH~ ']"'(' <=Y THE SLIJ= =U~CTI5NS
;A~E CALLED.



SO~CIM a08x Assembler ver 3.5E <:/55/7= =9:92 Page 63
KEYBOA~D SCANNING & DECODE B:RDM141 .\S~

0
0

"C
~ 087A I(EY5:
Ci OalA FE4-0 CMP 'al'
~ DB7e 3808 ."0886$ JRC KEV6
~
CD
CD n87E FE7B CMP 'z'+lI\)

0 :l880 30B2 "0834$ JRNC KEYE
II)
0-
Q 0882 E61F AND lFH;:,
CD )884 18ftE "0834$ JR KEYE
0
0
3
'0
c:

~
0
0
-a
0a
0
:J

;GOTQ TRANSl~T= C~ARS F~)M TABLE



SO~CIM 808x Assembler ver 3.5E <:/5511: :9:92 Page 8~

~EYaQA~D SCANNING & DECODE 3:RJM141 .\5 ..

0886 KEY6:
0886 FE2C CM!' ' , ,
:>888 38AA "'0834$ JRC KEYE ;NO TRANSLHION IF C·t.H 3ELQW ' , ,

088A 21F808 LDK HL,CTL T'3-','
:>880 5F MOV E,A

:0=0 FRO"! AB)\I~

D88E 19 ADD HL,D:=
D88F 18::6 "'0857$ JR KEV3A



SD~CIM 808x Assembler ver 3.5E (:/55/7= =9:~~ P~ge ~5

KEYBDARv SCA~NING & DECODE B:RJM141 .\SM

0895 SLIDER:
0895 DEFE LDK C,-2

'.)897 3Ab1 EF SLH: LD A,PIUD ;GET HDR I lJNUL COJR ).
'389A 81 ADD A,C
089B 4F /olD V C,A

:J89C CDnDO CALL OPAD ;FUNCTIO'l PU

;SET REPEAT COUNT FO~ THES E <EYS (OVEQRI)E COUNT SET BV TrlE KBDRVR)

Jd9F !)1 SU2: POP DE ;GET RETUR"J ADRS
nAO El POP HL ; POI ~HER TD REPEAT E\lTH

::>aU 3603 STO SLD ~CT,[HLJ ;REP::AT : DUH FD~ SLID:: <: E '($

:>3A3 E5 PUSH Hl
08A4 D5 ~USH DE ;RESTORE SUCK

08A5 C9 RET

()
o
-a
o
~
0"
::J

0891
0891
:>893

DE02
1~02 AD891$

;SLIDE FUNCTIO~S.

SLI DEL:
LDK C,2
JR SLlU



SO~CI'" 808x Assembler "er 3.5E (:/5517= =9:92 P3.ge 36
(EYB~AO SCA'JNING &. DECODE B:R1M141 • \S t4

&'
'0
~ D8Ab DEDI SLIDEU: LDK (,I
c· :>8A8 1802 "086,C$ J~ SL 01;:?:
f)

cD 08AA OEFF SLIDE!): LDK C,-1
CXl
I\)

0 08AC 21b2EF SLDl: LOK HL,PUBD ; MER GE 'JEW VEiHOFFSET TO LJloIE~ 5 BITS OF PIA3
en D8AF 7E LD A,[HLlCT
Q D8BO 81 ADD A,C
:::l
(l) :>8B1 EblF AND 1FH ;MODIFY CU~R.E\jT ,jITH +11J~-1
(') 0863 ltF MOV C,A0
3 08B4 1E LD A, £HL]
'0
c:: 0885 E6EO AND OEOH
~
(') 0867 B1 Sl D2: 'JR C
0
-a 0888 4F MeV C,A
0 :>8B9 CDBbOO CALL OPBDao· 08.3C 18El "J8~F$ JR SLR2
:::l



SO~CIM 808x Assembler ver 3.5E <:/55/7= =9:92 P~ge 81
<EVBDA~D SCA~NING & DECODE 8:ROM141 .4S~

iSET DE~SiTY 8IT

OSBE 31451EF LD A,PIAAD ;GET OLD VAUE
08Cl E601 ANI 0000 - 00013 ;SAVE DE'4SIT'f 3Ir
08C3 F6EA DRI VFLO ;OR IN HJRIlJ"HAL. JFFSET
OaC5 4F ~OV C,A
08C6 CD7900 CAll OPAD ; FUNCTI ')'4 PI~

:>8C9 3Ab2EF LD A,PIA3D
nce E~EO AND OEOH ; HGUS E KEEPING BITS
OSCE 4F MOV C,A
:>8CF 3AEFEF LD A,VRTOFF ;GET LAST VEHICU J=!=SET
:>8D2 18E3 .. :> 867 $ JR SLD2 ;AND THE V:::H TO a 4L5J

oo
-ao
~
o
;:,

08BE DOl.lOME:



so~c I ~ BD3x AsseMbler ver 3.5:: <:/55/7= =9:92 P3Qe 88
<fV3DA~!) SCA'JNING DEC:JDE 3:R~~141 • I:IS 'I

(')
0

"~ a::v CC:JE TR4NSLATION HU:::S
cO·
3:

'J3D4@ nCDTB:
-" :>904 13DHF1F ')13 es e. tab, er e, ere
CD
0)
l\)

0 JaDB 7FODZ753 DB er e, cr., ... ,. ' [ ,
II)
Cj
0

nDC 31323334:; DB • l' ., , 2 ' • ' 3'., , 4'
CD
(')

nEO 35363738 DB '5' ., , 6' , '7' ., , 8'0
3

"c D8E4 11770572 DB '0' ., , W\', 9 'e' " ' r'
~
(') :laES 74H7569 DB 't' ., , y' , 'u' , ' i 'Q
"0 nEe 61736466 ')3 'a' , • :5 ' , '1'., , f'
~o·
:::J :>81=0 b76BbAbB DB 'g' , ' n' " ' j , , , k'

03F4 H78b316 ~B ' z ' " ' x' , 'c' ., 'v'

08F8 b26E6D2C DB ':J'., , n' , om'. ' , '

OaFe 3ABI)3020 DB 8ah., R jh., • 0' .,

:)900 2::706F39 DB •• t , ' :J' , '0' , '9'

0904 'lB BC 2n;= JS 8::> h. 8 ~r,. ·-'. '/'

0908 3B5C6C3D DB ' . , , \ ' , • I • , • ='. .
090e SH;:T -T '3:
::l90C 22 0000 0000 D6 ' " ., OOh, COh, OOh, DOh

:>911 3C,SF3E3f29 De ' <, , ,
" •>' , ' ?' , ' )'-

D916 2140232425 )13 ' ! ' , ' :il" , '#-' ., • $' , '% '

::>916 5E262A28DO DB 'A', ' r. ' , t *. 9' ' ( , . OOh

0920 3AOO2BOO DB ' : ., DOh. ' +, , OOh

0924 n 1F7D7E :TL TO: DO '{., , _'-4Dh, ,}, ., ,- ,
-

Dna 8081828334 :)B BOh. 8Ih, 32h, 83h., 34h

D92D 8586873839 DB '35h, Bbh., 37h., BSh. 89h

Q932 :JOODoa~o DB DOh, JOn., DOH., bOH



SO~CI~ 803x Assembler ver 3.5E <:/S511= =9:92 P3ge 89
IEEE-4g8 I~T=R~ACE. B:~J~141 .~S~

+-~~--=-~~~~=~==========================~

+---------------------------------------+
: ENTERED 05/01/31 F~0M TNW XEROX, S:H. :

:PI)R~

::U
:? DR B
:C~B

PERIPHER~L/DIRECTIO~ REGISTER ~

CO~T~OL ~ESISTER A
PERIPHE~~L'DIRECTION REGISTER B
CJ~TRQL ~E;ISTER g

00
01
10
11

;THE~E A~E FJU~ COMM~~DS TJ THE 6821

;L~ST EDITED AT 09:29 DN 11 NOV 80

;8IT OF THE CJ~T~JL ~E;ISTC.R (~ A~~ BI ALLJWS 5~_E:TIJ~ OF EITYE~

;A PERIPHERAL INTERFACE ~ESISTER OR A DATA Dl~ECTIJ~ ~~GISTER.

;A "1" I~ BIT 2 SELECTS T~E PERIPHERAL REGISTER.

(')
o

~
to"
%
9
(0
00
I\)

o
(/)

cr
o
:;
(I)

(')
o
3
"0
c:
~

;T,E T~O DATA DIRECTION ~ESISTERS ALLOW :Q~T~OL JF T~E ~IRECTIJN

;OF DATA THROUGH EAC, CO~~:SPONDI~G PERIoYERAL DATA LI~E.

;A D~TA DIRECTION REGISTER BIT SET AT "on :J~FIGURES

;T,E COR~ESPJN)I~G PERIP,ERAL DATA LINE ~S A~ IN~UT.

;A RESET AT POwER U~ Y~S TYE EFFECT JF Zc~QI~G A_L PIA ~:GI5TE~S.

;T,IS ~ILL SET DAO-PA7, '30-P87, CA2. A~~ :3~ AS I~PJTS,

;A~D ALL I~TERRUPTS DISA3L~D.

;SIG~AL5 ATN, RE~, AND IFC WILL BE CRIVE~ LJN
;U~TIL I~ITIAlIlED BY SD~T~A~E.

;D~TA DI~ECTIJ~ IS ALwAYS SET ~G~ OUTPUT =J~ T4E DaT~ ~E;ISTER.

;OATA MUST 3E SET TO ALL J~ES WHEN I~PUTTI~G.

;T,E I~TERFACE IS I~ SJU~CE HANJSHA(E ~Q~: r~ DATA E~A~L: (P30)
;IS SET TO "0", A~D IN A:CEPTOR HANDSHAKE ~QlE IF SET TJ "1".
;W~E~ SWITCHING FROM SJU~CE TO ACCEPTOR ,A~D5HAKE,

;ATN WILL ALWAYS 3E LJW.
;TAKE CONTROL CA~ JNLY 3E CALLED FOlLOWI~G A GJ TO STA~l3V.

;AFTER A FATAL ER~OR, PE~FJR~ AN IFC RESET.

;STA\lDARJ VALUES USE ):

;C:RA OCll(IFC)(DI~)10

; CCR 3 OCll(UN)(DPIOO

;Ci'DU SDUReE )n.ECTIJ~ 1111 - 1111
JArA )A T<\

;C:>D~A ACCEi'TJR :}J~=:TI'J"" 1111 -1111
jA TA 1111 1111

;c;>on SOURCE lI~ECTION 0')11 - 1111
)A TA ')):)A :) 'Jl J ; ~ AT"l

:'.::>D~B ACC::PTJR lHE:TIG\l un -0111
)ATA nOI) nOl



(')
o

~
cD
3:'
.!
co
01
N

o
(I)

tT
o
:;
(I)

(')
o
3
'0
c:

~
(')
o
-ao
~
o
:J

SO~CIM 808x Asse~bler ver 3.5E <:/5517= =9:92 Page 9J
IEEE-438 I~T~RFACE. B:ROM141 .~S~

~PIA SIGNAL DEFI~ITIJNS:

~ALL SIGNALS A~E LOW DN T~E IEEE 3US WHE~ ~IA RE~ISTER CJ~TAINS "1".

PAO )10 1
PAl 1)10 2
PAl ;)10 3
PA3 DI:) 4
PA4 DID 5
PA5 !)In 6
PA6 DID 7
PA7 D1:) 8

CAl SRQ
CA2 IFC

PBO E~ABLE OAT&. OUT ~A3LED ioI-iE\! "0")

PBI ENABLE NDlICIN~FD ~A3LED W-iE'I "0")
PBl ENABLE EJIIDAV 'UBLED W-!E\I "0")
PB3 EOI
PB4 AT"!
t>B5 DAV
1'86 NDAC
t>B7 NRFD

CBl NOT USED
CB2 HN

;CONTROL WD~D FO~MAT

;[ 7 ][ 6 ][ 5 ][ 4 ][ 3 )[ 2 ][ )[ [)

\lOT USED
NOT USED
SET REN HIGH
SET REN LOW
~/~ DATA DIRECTIDN REGISTER B
~/~ PERIPHERAL REGISTER B
'lOT USED

INTERRUPT FLAG SET BY FALL 0= SRQ
\lJT USED
SET IFC HIGH
SET IH LOW
~/~ DATA DIRECTIJN REGISTER. A
~/~ PERIPHERAL REGISTER A
SET IR.QAl HIGH 0\1 RISE O~ SRQ

; CIRQAlJ [I ~QA2J [
;rIR~BlJ[lRQI'\2J(

IRQAl 0
I RQA2 0
CA2 110

111
DORA 0

I
CAl 10

IRQ131 0
I RQB 2 0
CB2 110

111
DORB 0

I
:Bl 00

CA2 :O\lT~JL

:B2 :O'HROL
][ DD~A]( CAl CJNT~JL]

][ D!)~BJ( CBl CONTROL]



;PARA~ETER PASSED IN ~E~ISTER C:

CAN BE CALLED wHILE IN ANY STATE.

BIT 2 1
o X NO ACTIO~

1 0 SETS REN HIGH
1 1 SETS REN LOW

EXITS IN THE CJ~rRJLLE~ STANDBY ST4T~ fArN HIGH),
SOURCE HANDSHA(E ~JDE

CONnOL Jur

IF "1", THE IFC SIGNAL IS SET LOw =D~ 10J MIC~J-SEC

AND ALL 'IA SIGNALS ARE INITIALIZE)
BIT 0

;BIOS cut 1:

SO~CIM 808x Assembler ver 3.5E (:/55/7= =9:92 Pag3 91
IEEE-488 I~T~RFACE. B:RJ~141 .~S~

oo
"0
~
Ci
~
@

~
o
Ul
C'
Q
::J
lD

oo
3
"0
c:

~
oo
-aoa
0'
::J



SO~CIM 80~x Assembler var 3.5~ (:/55/7= =9:92 Page ~2

IEEE-48B I~TERFACE. a:PJ~141 .~S~

LK A,OO::l::l_OJ1J3 ;VALUES =J~ SJJRCE ~A~JS1~<=

ST9 A.C?D~B

XR.A A
STC A,CPiHA
LK HL,CCR.13
STO OOll_O::lOJ13,[HLJ ;SET R~~-JJT HIGH

;::)1~E::T :lArA OJT!l.1l11_11l13
A.::PJ~A

0011 lllJ3,[HL]

HL.::C~A

0011 1Dl::l3,[~LJ ;E~A3lE S~Q A~J S~r I~C-JJT _OM
LK
ST::J

LK
ST:]
STo

LK

LK A,::IJ1l_11113 ;~I~fCTI::J~ ~J~ S1U~C= ~A~)SH~<~

ST') A,C?JRB
STO OOll_::l10:>B,[HLJ

093C 210129
093F 363A

0941 3EFF
D943 320029
::1946 363E

0948 AF
0949 320029
094C 210329
::I94F 3030

0951 3E3=
0953 320229
:>956 3634

::l958 lEn
095A 320229

::l95D 3U9

:)936 IE.CO:
D936 PROC

0936 F5 I>USrl AF
0937 ::5 PUSH HL

J 938 C641 $ i3IT O,C
:>93A 28Z3 '"':;9')1$ JRl :>)1C20

;I"JITIALll':: ALL IEEE-48'1 SIGNALS

(")
o-a
o
~
0·
::J

(")
o

"'0
~to·
:!
@.....
~
I\)

o
In
CT
Q
::J
Q)

(")
o
3
"'0
c:

~

::l95F 3D :::31ClO: DEC
0960 20FD '"'J9'5F$ JR.'.!!

0952 3E% lK
0954 320129 ST]

")961 :851 $ :31C20: '3 IT
3969 2aOB '"'::1976$ J~l

;SET/ClEA~ F"i

0956 304 LK.
")96D ::349 BIT
J96F ? n,..", .... :J973$ JRI... 0 v!..

:)971 3f3C LK

0973 320329 :BIC30: STD

0916 1 :31C40: P P
0977 1 P 0

0978 9 ~ T

A
:alClO

A,00l1_011~~

A,CC~~

: 31 C 4J

A,O'Jll_0100~

I.e
:31C3:J

A,CC~3

HL
AI"

;SET IFC HI:;~



SO~CI~ 808x ~ssembler ver 3.5E <:/55/7= =9:92 ~3ge ~3

IEEt-483 INT=RFACE. 3:RJM141 .~SM

::>979 ?ROC

0979 E5 PUSH HL

097A 3AOO29 LD A.CP)RA ;CLEA~ I ~QAl
097D 210229 LK HL.:~D~B ;PULSE E'ltdLt: nd3c/n,fj
0980 CBSE $ CBIT 1. [HL]
0982 C3CE $ SBIT 1. [HL)
0984 3A0129 LD A.CCU ;SET SRQ \lALJE 1'1 A
0987 EbB:> A'-JD 1000_ooooa
0989 07 HC A

DnA El PCP HL
09813 C9 RET

(')
o

"'0
~
10'
~

~
<0
CD
I\)

o
II)
0-
Q
::J
1Il
(')
o
3

"'0
c:

~
(')
o
-ao
S
o'
::J

:>979 IE.Sl:

;CAN BE CALLED ONLY W~lLE IN SOURCE rlANDSHA<= MO)E.
;BIT 0 OF REGISTER A SET l~ SRQ IS LJW



SO~CI~ 808x Assembler ver 3.5E <:/5511= =9:92 P3ge 94
IEEE-4BB INT=R~ACE. B:RJM141 .~S~

J98C

D98C

098C F5

098D 3E02
J9BF 320229
0992 AF
:>993 320029

H9b Fl
0997 C9

IE.GTS:
;810S CALL 3 GO TO STAND3Y
;CAN BE CALLED ONLY W~ILE IN
;E'lny
;NJNE

PROC

PUSH 4F

LK A,OODD_OOIOB
STn A,CPDRB
XOR A
STO A,CPDRA

POP AF
RET

SOURCE HAN)SHA~= ~O)E

:SET ATN HIG~

:FLOH OU&. 3US



SO~CIM 808x Assembler ver 3.5E <:/55/7= =9:92 P~1e 95
IfEE-4B9 INTERFACE. B:RJM141 .~SM

;EXIT
;A ;5RROR C,JDE

0998 PROt

0998 E5 PUSH HL

0999 210229 LK HL,CPD~B

099C CB41 $ !HT O,C
J99E 2022 "0ge2S JRNZ : B4C30

;TAKE CONTROL SYNCHRONOUSLY

::I9AO 3607 STO 00OO_01l1B,[Hll ;DISABLE D~IVERS

0911.2 3A0329 LD A, CCKB
,9A5 CB97 $ CBIT 2,11.
()9A7 320329 STO A,CCRB
09AA 3b07 STO 1101_0111B, [Hll ;DI~ECTIJN HGISTER

09AC CBD7 $ SBIT 2,A
09AE 320329 STD A,CC~3

09B1 3b85 STO 1000_0101B, [Hll ; SET NRFJ LO,",
0963 3E19 LK A,25

09B5 :86E $ :B4C10: BIT 5,[HL]
:>987 2807 "09::0$ JRl : B4C 20 ;DATA VAll [) -lAS !)RJP;:OE)

0989 3D DEC A
09BA 20F9 "()9B5S JRNl :B4C10 ;WAIT laD MICRO-SEC

09BC 3EB1 LK A,1000 OJOli3 ;S ET DATA VAll D TI ~E O'JT =~~OR

09BE 1816 "(9)6$ JR : B4C40

0geo 36C5 :B4C20: S10 1100_01013, [HLJ ;S ET NDAC LO~

)9C2 CBEb $ :BltC3D: SBlT 4, [HLJ ;SET ATN LClW

;SET-UP FOR SOURCE HANDSHA<.E

09C4 3A0329 lD A,CCR3
09C1 CB97 $ CBn 2,11.
09C9 320329 SID A,CCRB
09CC 3b3F STO 0011 _11116,[HLJ ;OIRECTION REGISTER

D9CE CB01 $ SBn 2,A
0900 320329 S10 A,CC~B

0903 3612 SI] 0001_00103, [foil] ;CONTROL SIGNH INITIAL iALUE

09D5 I\F XOR A ;CLEI\R EHJ~ CODe

D90b El :B4C40: POP HL
0907 :9 RET

D998 IE.TC:
;BIOS CALL 4 TAKE CONTROL
;C4N BE CALLED ONLY WHILE IN THE CONTROlLE~ STANDBY STAT:: (ATN HIGH'.
;EXITS IN THE CONTRCLlER ACTIVE STATE (ATN lJW), SJUR:E ~ANDSHAKE ~ODE.

;BIT 0 OF REGISTER C SET TO TAKE CONTROL ASYNC~RJNJUS



SO~CIH 803x Assembler ~er 3.5E <:/5511= =9:9Z Page 9~

IEEE-48B INTERFACE. B:RJM141 .~S~

PROC

JR IE.SrtK

;EXIT
ERROR CODE
MULTI-LINE MESSA~~

;SET ATN LOW
HL,C?DU
4, [HLJ
a,[HLl
IE. SHK

LK
SBIT
BIT
JRZ

XOR A
STO A,CPI)RA
STO OOOl_ODlJB,[HL] ;CDNTQ,OL SIc;'\lH INITIAL. O/ALUE

PUSH HL

;SET-U? FO~ SOURCE HANDS-iA<E

STO 0001_0111'3, [HLl ;OISABLE D~I~EQ,S

lD A,CC~B

CBn 2,A
STD A,COB
STO OOll_llllB,[HLl ;DIRECTION ~EGIST~R

SBn 2,A
STD A,CC~B

;FLOH EXTERNAL DATA 9US

IE.OIH:
:8105 CALL 5 OUTPUT INTERFACE MESSAGE
;CAN BE CALLED WHIL~ I~ ~NV HODE OR STATE
;EXITS I~ THt SOURCE HANJSHAKE MODE WITH ATN LOW.

0908

0908 E5

0909 210229
J90C CBE6 $

J90E CiH6 $

J9EO 2825 "OA07$

J9EZ 3617
:l9E4 3A03Z9
()9E7 CB97 S
09E9 320329
09EC 363F

J'9EE CBD7 $

09FO 320329

09F3 AF
09F4 320029
09F1 3612

J9F9 18De "OA01S

::I90B

o
o
"0

~
cO·
3:
II)

CO
CO
N

o
(/)

tT
Q
::J
CD
()
o
3
"0
C

~
()
o-a
o
~o·
::J
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0
0
'0
~ 09FB IE.O[)M
iii
~ iBiOS ALL 6 OUTPUT 5Evi:::: ;,jE5SAGE
tt ;C~N B CIl.LLED ONL Y WH IL E IN THE SOURCE i-iA\JDSHIl.KE "'0:>;: II IT;; AT~ HIGH O~ LOJ4.
~ ; EX ITS IN THE SOURCl:: HANJS-iAKE MODE wITH ATN HIGH.CD
(J)
I\)

0 ;EXITC/)

0" ;C MULTI-LINE MESSA:;Eg
:::J ;13 EOI REQUEST
CD ;A ERROR CODE
0
0
3 09FB PROC'0
c:

~ 09FB !:5 PUSH HL
0
0
-a Q9FC 210229 LK HL,CPJ~B
0e 09FF C3 A6 $ CBIT 4, (HLJ ;SET ATN HIG'i
0" QADI CB40 S :HT o,a ;CHECK IF EOI RE~U=STE)
:::J OA03 2802 "QA07S JRI IE.SHK

DA05 CBDE S SaIT 3, Hill

;PER;:O~M S!JU~CE HA~DSrlAi(::

QAD7 cabE S IE.SHK: SIT 5,[HL]
DA09 201B "OA26S JRNI :86C50 ; DAC TIME) JT RE-E~nn

DADa 79 MOV A,e ;PLACE DATA IN BUS
OADC 320029 STD A,CP:lR.A
OAOF 3EDA LK A,10

OAll ca1E $ :B6C20: BIT 7, [HL]
JAU 2801 "OAICS JRZ :B6C30 ; READY FOR DUll.

OAl5 3D DEC A
QA16 20F9 "OA11S JRNI :B6C20 ;WAIT FO~ 100 MI:RJ-SEC

DAIS 3E82 LK A,1000_onOB ;SET RFD TIMEJUT t:l.RJR

DAlA 18lF "OA3B$ JR :36C80

QAIC CB16 $ :86C30: BIT 6, [HLJ
QUE 2004 "OA24S JRNI :B6C40 ;DATA ACCEPTED L:JW

DAZO 3E81 LK A,IOOO_OJ01B ;SET DEYIC:: NOT PRES::'H ::~~OR

OA22 1817 "OA3'3$ JR :B6C80

OA24 CBEE $ : BbC 40: SBIT 5,[HLl ;S ET DAY LJW

QA26 3HF :B6C50: LK A,255

:lA28 :B 76 $ :B6C!)0: BIT 6, [HLl
OA2A 2801 "OA33$ JRl : B6C 70 ;OATA ACCEPED

OAZC 3D DEC A
OA2D 20F9 "OA28$ JRNZ :36C!)O ;WAIT 10:>0 MIOC-Sr::C

OA2F 3E84 LK A,10DO 010:lg :SET DAC TIliIEOJT EUJ~

:lA31 1808 "OA365 JR :66C80

:lA33 :BAE s :B~C70: CBIT 5, ['ill ;SET DAY HIG~
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JA35 ::89E $ CelT 3,[HLJ
:>A37 AF XOR .4.
:lA38 320029 STO A,CPJRA

OA3B El :B6C80: POP HL
OA3C ::9 RET

3.5E <:/5511= =9:92 Page 98
B:RJM141 .&.514

;SET EOI HIG'"i
;REMOVE DATA F~O~ 3US
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PROC

PUSH DE

EHOR. CODE
DEVICE MESSAGE
DEVICE MESSAGE

ATN HIG-i.

;SAVE RE-E~T~Y DATADE,HL
HL,CPDRB
0, [HU
:87C10

EX
LK
BIT
HNl

IE.J!)M:
;810S CALL 7 I~PUT DEVICE ~ESSAGE

;C~N BE CALLED WHILE IN ~NY MODE OR STATE
;EXITS IN THE ACCEPTOR HANDSHAKE MODE WITH
; El( IT

)5

EB
210229
CB46 S
201A AOA()O$

OA3D

OA30

nA3E
OA3F
OA42
OA44

DA30

ft

~
I\)

o
en
C"
Q
::::l
CD
(')
o
3
"C
c:

~

;SET-UP FOR. ACCEPTOR HAN)S~AKE

DA l t6 3617 STo 000l_0111~, [HLJ ;DISABLE DU~E~S

OA48 340329 LD A,CC~S

DAttB C891 $ CBIT 2,4
OA40 320329 510 A,(C:t.B
OA50 36~1 STa 11 01_::>1 118, ['oIL] ;[>IRECTIDN REGISTER

OA52 CBD1 $ SBlT 2,/\
DA54 320329 STD A,CCRl3

OA57 3EFF LK /\,1111_11116 ;FLDAT PHER~AL )AU 3JS

OA59 320029 STO A, (PDRA
OA5C 3655 SrD 0101_01018. [HU ;CONTROL SIG~ALS I ~ITIAL VUJE

OA5E 3645 5TO OlOO_OI0lB,[HLJ ; SET ATN HIG"i

;PERFORM ACC EPTOR HA\lDSHAKE

JAbO C876 $ :B7C10: BIT 6. [HLJ

JA62 2820 A JA34$ JRl : o1C 50 ;DATA II\IVUI ') TI~EDJT E~W~ H-E'IiT~V

')A64 CaBE $ CBIT 7. (1-fL] ; S ET ~RF) HIGH
'A66 3EOA LK A,10

JA68 :B~E $ :B7C20: BIT 5. [HL]
JA6A 2008 "':>A74$ JRNl :B7C30 ;DATA VALl)

OASe 3D DEC A
:>A60 201=9 "'OAb8$ JRNl :B7C23 ;WAIT 10:) "11:RJ-SE:

OA!>F 1182'0 LK DE,lOOD 00108 ; 5 ET DATA "A.~I) TlIIlE JJT :~ ~O:t.

OA72 1821 AOA:)5$ JR. :B7C80

OA74 :BFE S :67C30: SBlT 7. [HL] ;SET NRFJ LDIoI
JA76 3AOO29 LD A.CP)~A. ;READ DATA

0419 51 MOV e,A
'JA1A 1EOO LK E.O ;READ EOI
JA.1C CS5E $ BIT 3,[HL)
:JA 7E 2802 "'0482$ JRl : HC 4::>
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0
0 :lA80 lEOl LK E,l'l:I
~a

H8l CBBo S :B1C40: CBIT 0' [HU ;S ET NOAC HI:;H::t
.!! JA84 3EFF : B1C50: LK A,255CD
CXl
I\,)

0 JA86 :B6E $ :B7CSO: ~IT 5,£HLl
011
cr JA88 2809 "'oA93S JRl : B7C 70 ; DATA VAll D DRJPPED
Q
::::J
CD DABA 3D DEC A
0
0 JA8B 20F9 "':>A86S JRNl : B1C60 ;WAIT 1000 MIC~O-SEC

3
'l:I
c: H8D CBD3 S SBn 2,E ;SET DAU INVHID TPIJE:lH EU:n
!t DA8F C3FB S SBlT 7,E
0 DA91 1802 "':lA95S JR :B1C800
-a
0 :lA93 :BFb $ :B7C70: S6 IT 6, [Hll ;5 ET NOAC :"01'4
~
0
::::J OA95 EB :61C30: EX DE,HL ;MDVE RESULTS TO R=:;ISTE~S A A"4D HL

OA96 7C MDV A,H

oA91 Dl POP DE
OA98 C9 RET
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?A~ALLEl POLL VALUE

PUSH HL

PROC

;READ PA~ALLEL PJLL DATA
;RE-STDRE SJJRCE iANDSHA<E MJDE

A,[HLJ
0, [l-iL]

LK HL,C PDU
LK A,OOOl_IOIIB ;FORM PA~ALLEL POLL
STO A, CPDR B
STO 1111_1111B,[HLJ ;FLOAT I~TERNAL DATA SJS

POP HL
RET

LD
ST:)

LK HL,CPD~B

STO OOOl_OOlOB,[HLJ

; Ei( IT

IE.PP:
;BIOS CALL 8 PARALLEL ?OLl
;CAN BE CALLED ONLY WHILE IN THE SOURCE rlA~DSHAKE ~D~E wIT~ lTN HIGH O~ LOW.
;EXITS IN THE SOURCE HAN)S~AKE ~ODE WITH ATN LOW.

OA99

OA99

OA99 E5

OA9A 210029
OA90 3E 18
DA9F 320229
DAA2 36FF

DAA4 7E
OAA5 3600

OAA7 210229
OAAA 3612

OAAC El
DUD C9
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;IEEf drivers:

;T,e routines I=I~STAT. IEI~P and IEJUT ~r! Jsed t~

;transfer characters to ~nj from an IEE= device ~ttachej t~ th~

;QSBORN~ IfE= aart. The 3jjress of the device is specified in
;t,e cell IE_AD~S.

;The function IEINST~T retJrns the status of the i1~Jt device.
;Unfortunately t~ere is 10 standard way ~y wnich an I==E device
;i1dicates that it has a character. In Drier to jet?r~ine this one
:has to read the character device. As a CP/~ transient C~l cal
;IEI~STAT many times before call ing IEI~) to reaj 3 char. and I INST~T

;has to read tna char to jeter~ine the st~tus. t~e cnaracter read las to
:be bJffered unti I cal I to IcINP is ~ade. I:I~SiAT reads tne device
;only W1en tne )Jffer is enoty. As zeros are used to indicate
;that the bfr is empty. ~ lull character can not be read fran the
;IEEE device.
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OAAE

OAAE

:)AAE F6FF
OABO C9

IEJSTAT:
;returns status of IEEE
;IEEE al~ays appears tJ Ja ready

PRJC

DR! OFFh
RET
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'ABI PROC

OA81 3ADC EF LOA IE - C"A~OAB4 67 ORA A
'JAB5 2803 "DA~A$ JR! IE 11 0 ; i f =har prese,t t,en

OAB7 F6FF mu OFFh ;retJr, <lith OFF; status
OAaq C9 RET

04Bl IEINSTAT:
;gets status of the input device attached to IEEE port
;if a char is present in IE_char then return with 'F=H st3tus
;else
;m~ke device talker
;~eaj the device
;if char read then
; store in bfr
; m~ k e un t a Ik
;return with status of bJffer
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0
0
'a
~ DABA IEIlO:cD
3: :make talker.......

OABA 3AOBEF LOA IE_ ADR5CD
CID
I\) OABO ::640 ADI IE TUK :get prillary address
0 OABF 4F ~DV C.AUI
cr :lACO CO)809 CALL IE.DIM ;out::>Ut interfaca nessage
Q
;:, OAC3 B7 ORA A
CD

0 OAC4 lOF4 "JABA$ JRNZ I EllO :try 3.:;Jain if error
0
3 JAC6 IEI20:'a
c:: ; read char.!! a

0 JAC6 CD300A CALL IE.IDM0
-a OAC9 CB7D $ BIT 7.L0a OACB 2801 "OA:E$ JRZ lEBO :if ar r or then
0-
;:, OACO AF XRA A ;i,icate no ~har recvi

~a,...r

~c.U'"",cr iEI30i sa iE Cf1AR ;st:>r tha cn "ir
;J~""'C:

DADI IEI40:
;'llake un ta Ik

DADi OE5F LOl( C.IE_UTL{
DAD3 :00809 CALL IE.OIM
OAD6 67 ORA A
DAD7 20F8 A::>A)l$ JRNZ IEI4J

;return .-lith status of the char

OA09 3ADCEF LDA IE - CHU
OADe B1 ORA A
OADD C8 iU

OADE F6FF DRI OFFh
DUO :9 RET
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IEINP:
;~eads a character fro~ IEEE port

()
o

~
US'
~
@

CD
CD
I\)

o
(IJ

tTo
:;
CD
()
o
3
"C
C

~

OAEI

JAEI

DAEl
DAE4

:lAE6
DAE9
:>AEA
:lA':C

CDi31DA
28FB "DAEU

21 DC EF
7E
3600
:::9

Pi:t.OC

CALL
JRZ

LDK
LD
STa
i:t.ET

IEINSTAT
IEINP

i-1L.Ic_CHtl.R
A. [fill
O. [HU ;clear the bJffer
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PROC

IEJUT:
;Outputs the charact~r i~ reg C to IEEE Dort
;Uses RO~ resident pri~itives.

o
o
-0
o
~
0-
~

QAED

OAED

oAEO

DAEE
OAF1
DAF3
oAF4
oAF7
OAF8

OAFA
OAF8

J4FD
DAFE
oBOl
oB02
OB03

3ADBEF IED05:
:620
4F
:D~8~9

31
20F4 "'OAEE$

Cl
0600

:5 IEJ22:
CDFB09
C1
87
~OFB "'JAFDS

?USH BC ;save the char
;make Ii ste'1er

LDA IE ADRS
ADI IE_LST~ ;get prinary 3ddress
14011 C,A
CALL IE.DIM ;output interface ness3ge
JRA A
JRNl IEOO5 ary again if error

POP B
LDK B,O ;do not send eo i

PUSH B ;save char a~ain 1'1 "'-::IIC'O ~f r ~ tr yo
CAll IE.O/)\4
POP B
DRA A
JRNl IED22 ;try Olga i '1 if error

0805

01305
0607
080A
DBOa

OE3F
::DJ809
B1
20FB "':>B05S

IEJ40:
:m3.ke unl isten

LDK
CAll
ORA
JRNl

C,IE_ULST
IE.OI'"
A
IE04D

OBOD C9 RET
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;rhe D:>rt is bidirectional but only one direction
;can be active at any tine. The dire:tio1 Jf port is daternined
;by I'Ihich routines are called. If postat or par:>Jt are
;called. it is made an outout oort a~d a1 in:>ut Jort if
;pistat or parinp ara called.

;The Parallel Dort is actually t'le IEEE ::lort drivel wit, t,e cantronix
;protocol. The bit assignements of the '14 3~d ?I3 are as f:>1 lo~s:

;PIAO-7 = data bus
;PIBD O. data bus is outout. 1. data bus is inout
;PIBI set to 1.
;PIB2 set to O.
;PIB3 0 output. 1 In:>ut
;PIBft not used
;PI35 :>utput stroba. A:tive = 1.
;PIB6 0. printer bJsy. 1. printer is ready.
;PIB7 not used.

;C42
;CAl

going low indicates to device that ~e are bJsy.
low to high transition gates input data t:> :>ort a.
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::V20P:
;i'1itial izes the pOrt to a PArai iei output p:lrt.

o
o
-aoa
0"
:J

OBOE

OBOE

OBOE 3AJEEF
OB11 FEOI
:>513 C8

0814 3E2A
0616 320129
0819 3Ei=F
OB18 320029

DIHE 3E2E
0820 320129

0923 3EOO
0625 320329
OB28 3EBF
:lB2A 320229

0820 3E04
OB2F 320329
OB32 3E02
:>834 320229

0837 3EOl
OB39 32)EEF
OB3C C9

PROC

LDA PP.ftIlJDE
CPI PP.OlJT
R.Z

;sat Dort a to output )n aJ I

LDK A,P4.CDR
STA PA.C TL
LDK A,PA.D~O

STA PA.On

LK A,?A.CDT
STA PA.CTL

LK A,PB.CDR.
STA PB.CTL
LK A,PB.DR
STA P!hOIR

LK A,PB.C!JT
STA P8.C Il
lK A,PB.DTa
STA PB.DTA

LK A,PP.DUT
ST.&. PP.MDDE
RET

;return when i, Dut:lJt TI)je

Jines

;select jirectio, reg

;output co,stant tJ jir. reg to put a :lort i, DutPJt n:ld~

:select :lort a data reg.

:select Dart b direction

:al I lines are OJtJut excejt the output ~U5Y sig,al on bit b

;select 1ata register

;initialize :lort b data
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PROC

CV2If>:
:i1iti::t1izes tne port to 3. D3r3t1el ir,out Dart.

(")
o
"'0
~
cO'
3:
@

<0
CD
I\)

o
(II

0
o
:;
CD
(")
o
3
"0
c:

~
(")
o
-a
Q
~
o'
:J

::>B3D

OBD

DB3D 3A)EEF
0840 FE02
Cl642 C8

0643 3E2A
~S45 320129
::>1343 ~E DO
:::>64A 320029

n4) 3E2l:
::JB4F 3201~9

0852 3EDJ
O'H4 320329
0357 3E3F
J359 3202n

:>B 5C 3E04
:::.B5E 320329
OSSI 31;;08
JBS3 32:)229

JBS6 3E02
O~53 32)'::EF
JS63 (9

LD~ PP.\oliJDE
cPt PP.I"I
H

:set o or t a to input on 3.1

LK A. PA. C!)f).
STA PA.CTL

LK A,PA.DU
STA PA.DH

LK A,PA.C')T
STA PA.CTL

LK A."~.C)R

STA PB.CTL
LK A,PS.)~

SH P3.0IR

LK A,PB.CS\T
SH PB.CTl
lK A.PS.DTI
STA Pl3.;)TA

lK A,oP.I"l
STA PP.Io1JDE
RET

ireturn Nhen in inJut n~je

li'1es

:select jire:tio1 reg

;select Dart 3. d3tl re~.

;select Dort D jirectio1

:31 I lina5 ~re OJtDut ex:ept the output ousy signal on bit S

:select data register

;initillize Jort b d3ta
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of t~e :>arallal (centronix) pri"lter att3C"lej to tne IEEE port

0
0
"0
~ ::lB6C PSnH:
Ci ;:pts st3tuS;:r

@
...... OBbe p~occo
(Xl
I\)

0 OBbe :OOE)B CALL(IJ

C" :>95F 3A0229 LDA0
:; OB72 E640 lI'\iI
CD

~874 :8 U0
0
3 ')875 F6~F OR I"0
C

~ ::lB77 1:9 POSlO: PET
0
0
~
0

~
0
::J

CV20P
i>B.DTA
PP.O~)Y

OFFH

;convert t:> out~Jt

;q8t port b jata
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'JB78 CD3DDB CAll CV2IP
0678 3ADDEF LDA PIACTL
OB7E E680 ANI PP.H.')'t'
)B80 2009 "J53B$ JRNl PISz:> ; if sav~j 5t'l.tus i"ldic3t~5 t'1ere is a char in the 'u
01382 3A0129 LDA PA. CTL
:>B85 32DDH STA PIACTL ;thi s is saved as re3.1ing the

;pia cle3.rs t!1e StltJS
OB88 Etl80 ANI PP. I U't'
OB8A :8 RZ

DB8S F6FF ;JIS20: OR I OFFf.1
DEi8D C9 ~ET

(')
o

~
<C"
~
6

CO
CD
I\)

o
U>
CT

Q
::l
CD
(')
o
3
'0
c:

!i
(')
o
-a
Q
a
0"
::l

::>678

:>878

PISTH:
;qets st3tus of the i,put ::levice att3chej to ti1e oar311el oart

PROC
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PAH'IIP:
;ilPutS,. character from PAraiiei port.

::lB8E

::lB8E

::lBSE
OB9l

DB93
0894
::>697
::lB9A
OB96
OB9C

CD7BOB
28FB "JiBES

AF
32DDEF
31\ 0029
2F
4F
:9

PRDC

CALL
JRZ

XRA

STA
LOA
:MA
~OV

RET

PISTAT
PA!<INP

A
P lAC TL
PA.DTA

;wait till C1ar in oia

;clear saved status

;invut j3.ta
;also in C
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PHOUT:
;OJtputs the character i, : to the IEEE port treating tha port a5 a oaral leI o)rt.

PROt

CALL POST AT
JRl PAROUT

;set stroDe

;clear strobe

PA.DTA
A,PB.OTO"STRB
PB.DTA
A.P3.DTO
PB.DTA

OlOV
CMA
STA
lK
STA
LI<
STA
~ET

(')
0

"~
:>39DcO'

;?;
@

<0 OB9DCD
N

0
069D CDt>CDBen

C"
~BAO 28FB "'~69D$Q

~

CD
(') O!JA2 79
0 :lBA3 2F3

" OB44 320029c

~ 03A7 3€ 22
(') DU9 320229
Q OBAC 3E 02
" DBAE 320229Q
!!l- OBB1 C9
0'
~
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*[5]
5H5T:
;Master reset SIO

SI.S16 or SI.564 for 1200/300 baJd

o
o
-0oa
o
~

OBB2

OB62

OBB2 3E57
OB84 32DO~A

:>6B1 79
:>BB8 32C1EF
:>BBB 32002A

:>BBE C9

;E'HH
;C

;EXIT
;NJNE

PRoOC

LDK
STO

MOV
STO
STO

RET

A,5I.i'lR.ST
A,;-l.S::TRL

A,C
A,ACU)
A,H.SCTRL

;llaster reset

;tast-collm~nd cell
;select SIJ
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(")
0

"~ OeaF ~EADER:cO'
;?; ;I1PJt one byte from reajer port
.! ;ENHV
<0 ;NoneCD
I\)

0 ;EX.ITen
a' ;C character read
~
::J
CD
() ::l8BF PR'JC
0
3

A:ISTAT" OBBF CDE80B CALLc:

~ ::lBC2 E601 ANI SI.R~DY

() :>8C4 28F9 "'OB3Ff, JRZ RHDER
0
-c OBC6 Zl!)l\EF lDK rll,SERFL:;0a ::IBC9 1:886 S CBIT D,[HL]
o'
::J oaca 3A012A LD AHI.SR::C

OBCE 4F "IOV C,A
rlBCF C9 RET

iif not read\'

iget data
iC=A
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; EX: IT
;A 0, IF NOT R.EADY
;A DFFh IF UADY
;Z3IT SET IF NJT READY FOR OUPUT

::>BDO PROC

::>BOO DEBOS CAll ACISTAT
OBD3 602 ANI SI.H)Y
::>BD5 8 U ;R.ETUR~

:lBD6 F6FF DR I OFFH
OBOB C9 ~ET

oo
'0
~

~
o
co
CD
I\J

o
CD
CY
Q
~
CD

o
o
3
'0
c:

~
oo
-a
oa
o
~

OBDO SLST:

;E~nY

;NJN~
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; EXIT
;NJNE

LIST:
;Output one byte to list PJrt
;E'HH
;C :haracter to outout

;GET STATU')
:l JOP

:send :hr

SlST
LI ST

:1l,S:;:RFL:;

IdHLJ

~ov

ST:)

PR:JC

lDK
:BIT

79
320l2A

':!)~ODB

28FB "JBYH

21JAEF
C'38E

::lBD9

013D9
:>BDC

OBE2
::lBE5

oo
~
o
~o·
:::l

HT
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O'3ES

J3E8

03ES C5

::>BE9 3A012C
OBEC 0F
agE) ':620
::>3EF 4-F

:l3FO 3AQ02A
:l3F3 '::6DF
,"",ot:c::: 0'JUt J '-'J.

')3F6 4F

OBF7 3A DA EF
OBFA '::603
OBFC 31
QBFD 3Z)AEF

oeoo C1

aCOl C9

ACISTAT:
;RETJR~ STATJS JF TH': SE~IAl PORT
"C'" "\ J

:NJNE

; EXIT
:A STI\TJS Rt:':

PKO:::'

PUSH 8C

LD A, H. VI J+ 1
RRC A
ANI ZOh
"OV C, A

lD A.H.SSTS
~NI ~E)Fh

ORA r
'-

~OV C,A

LO A,SE~J:::LG

A~H 03
JRA C
STD A,SE~FLG

POP '1C

~ET
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oe02 3EDA LOK A.,NQ.ET~Y

OC04 3205H :L10P: STO A,RT~Y

OC01 con DE CALL SELD~IJ

DCOA 380'5 "'OCI1$ JRC :I

ocoe CDD30C CALL HOr-lE

DeOF 3009 "QCIU JRNC :END

OCll 3A05EF : 1: LD A,Q.B.Y
DC14 3D OEe A

DC 15 20ED "JC041 JRNl :LOOP

OC11 3C INC A
DC 18 31 STC
DC 19 C9 RET

DClA AF :E~!): XRA

aC1B C9 Q.ET

OC02

De02

KD~V:

;R.ESET DHVE
;E'4HY
;N:JNE

;EXIT
:ZSIT

PROC

USEr IF EHOR

:SELECT DUVE

:I1QME iJRIVE
:IF ::;000

:MAKE NOT lE~D

;INDICAE r:HO~
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~SEC:

;REAJ SECTJR
;*>.JOTE*

'10 retries are performed at this lavel

Jele

DCIC

oelC 3EBO
DCIE 32D!EF

OC21 1805 ~DC28$

;E"IT=l.Y
;6

EXIT
HL
l~IT

A

PR QC

LDK
STO

JR

NJMBE~ 0= SECTORS

LAST DMA ADDRESS PLUS O~t IF ~JO) rR~'JSF=~

RES ET I F E~ ROR
NONZE~J IF ERROR

1 IF ER~OR(SD OLD C3IJS )O=S~tT )J RcT~YS)

A,D.RDS
A,~ WeDloI



SO~CI~ 8Qjx Assembler ~er 3.5F <:/~5/7= =9:92 ~~]~ 122
3:R.:JM141 .~';'"

~SC:C:

;toHITE A SFCTJR
:*~WTE*

~o retries ar9 p!rformei 3t this l~v~1

()
o

~
to·
;r
@

CO
CXl
I\)

o
(/l

C"
Q
::J
m
()
o
3
"0
c::

~
()
o
-a
o
~o·
::J

~C23

JC 23

0(23
')C25

3::1\0
32Dl::F

:E>.JHV
: 3

; EX IT
; .-iL
; BIT
:A

;RTRV

PR:JC

LDK
STO

NU~~E~ 0= SECT~RS

LAST D~A AJORESS PLUS 1N~ IF GeQ) TRa~s~~~

REStT I~ f~ROR.

~Q~ltqJ IF ::~RQ~

1 IF ~~~J~(SJ OL) eeI]S )J~S~'T JJ ~~T~YS)

A.D.wRTS
A,~ ~CJI~
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i'i$::C:
~EA) DR W~ITE 5EGME~T

E\lHY
B ~UMBc~ a= SECTQRS TO REA) JR w~ITE

;~ WCJ~ ).~DS Jq D.W~TS

LAST )~A AQD~ESS PLUS O~= IF ~J8) TRA\lSc::~

RES::T IF fRR,)P
D IF GOOD. 1 IF ER~O~

o
o
"tl
~
cC
;r
@

co
CD
I\)

o
Ul
0'
o
:;
(I)

o
o
3
"tl
c:

~
o
o
-0
o
~
0"
:::l

~l:W DISI< J~lVE~S

OC23

; ~X Ir
;HL
;ZP,JT

;RTRY

OC28 PR DC

3C28 ,=D43C~~F $ STO

OC2C 3E OA LDK
3C 2E 3205EF STO

;SELECT DRIVE

OC31 C07l0E nLQDP: CALL
)C34 2805 ")(38$ JRZ

BC.fIlU"lSEC

A.NRFTRY
A.RBV

SH,)~V

: 1

;SAVE BC

;SET RET~V NJM3E'l.

;TUR'l DRY"': :N
;IF D~IV= J~ )J~'T RE~J ~J)~ESS

;S~T "D.Tp.K~n TO H E.~!) POSITION

0(36 CDA5JL> CALL RADR
)C39 3820 "OC53$ JRC :EQ,R

;St'H

OC3B :DFAOC :1: CALL SEEK
~C3E 381B ":lC5'H JRC :ERR

;READ DR wRI TE

OC40 ED4BCAEF LD BC.N'Ji~SE:

OC44 CD3C3D CALL RI) - IoIH
OC47 3017 "DCSO$ J~ I\IC : END

; REnY?

OC49 2105 EF LDK rlL.RTRY
:lC4: 35 DEC [ HLJ
jC4D 2aOe "OC5[31> JR Z : ER.R

OC4F 7E LD A. [HL]

::lC50 FEO~ c.?AP NQEnV-l
~C52 20!)l) ":3C31$ J'l.NZ : ~ L0 JP

:;C54 CDA5 OJ ::ALL R~D~

JC57 3802 "~C58S JRC :ERR

::C59 18 )6 "3C31$ JR : ~LOJ?

::lC5B 3EDl :t~R: LOK A.l
)C50 37 JRA ~

JCSE l·g Ql "3C 51 $ JR : '2

::>C60 AF :E\lD: X=!. A

;READ A~)'l.=S5 AN) SET CJ\lT~OLLER

;STOP

;SEEK TO TU::J<
;STCD

;3 = NJ~3E~ J~ SECTO~S TJ ~/N

;READ/w~ITE ~=~ ~_NCJ~

;IF ;;08D

;GET RUHS

;GET NJM3E~ OF RET~V

;LDCP I~ NOT FIRST RET~f

;CHECK T=l.A:K C~ THE =I~ST ~ETRY

;STCD IF 'ERROq

;EXIT

;I"JDICAF ';JJD



SO~CIM a08x Assembler ~er 3.5= <:/55/7= =9:92 P3Je 124
3:~)14141 .IIS~

;SET HRT~Y" AND REGESTER B

(')
o

~
cO·
~
@

CO
CD
I\)

o
en
0
o
:;
CD
()
o
3
"0
c:
~
()
o-a
o
~o·
j

OC~l 32D5EF

:lC64 ::D4B::A':F

:lC68 ::9

: 2: STO

LD

HT

A,RTRY

BC,NU"ISEC

;SET ~ET~Y TJ 1 FO~ ERRJ~ AND J FO~ GJJD

;BC = ~ESTJR= ~C
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*C'1E:K DENSITY

~IF 3JTH DENSITYS FAIL HJ~E DRIVE AND TRY AG~I~

*IF DENSITY 2~ROR C~A4GE DENSITY AND LOOP TJ :~L2:

CRIVETHIS

;CHECK 30T~ JENSITYS

;SAVE COUNT

;READ ~D)RESS

;~ESTORE DENSITY RET~Y

;Y F GOOD

;SELECT :nIV::
;N~ ERRO~ :HEC<ING FJR SEL)RV 3ECAUSE \to ERRJRS ARE RETURNED AT THIS TIME

;DENSITY LJO?

;PRESE"JT l)E"'5ITY
;CHANGE DE~3ITY 3IT
;NEW DENSIfY

;END I~ SE:)~D TI~E r;RJJ~H

A,SAVTYP
1
A,SAVTYP

:RL2

HL, Rn. y
[HLJ
:ERET

PROC

;HJME LJOP

NU~BE~ 0= SECTJRS ON ONE T~~:K

RESET I F E~ROR

;SAVTYP IS SET WITrl DENSITY AND SE:TJR SIZE

LDK A,2
STO A,RnY

;DE~SITY LOOP(CHEC( PRESE~T DENSITY FIRST)

DJNl

LD
XRI
ST)

lDK
DEC
JRl

: RLl: LDK B,2

:RL2: PUSH BC

;CHECI( THIS )ENSTIY

CALL SELD~V

JRC ?

CALL RADR
POP BC
JR.NC :l

; EX: IT
;8
; UIT

SE\lDEN:
;DET~RMINE T~E ~ENSITY A~O NUM~E~ QF SECrJ~S PER T~ACK J=
; E\lTRY
;NJNE

OC69

OC69

OC69 3E02
:lC68 3205EF

OC6E 0602

DC10 :5

OC11 CD7l OE

OC14 CDA5JD
OC17 C1
oe18 3011 "OC91$

DC7A 3A)OEF
OC1D EE01
OC7F 32DOEF

DC82 IDEe ":>C70£

JC84 2105EF
OC81 35
DC88 2843 ":;ICeDS

OC8A CDDBOC
DC8D 383E "DCCDS

CALL
JRC

HOME
: ERET

;HOME DRIVE
;END IF t~~D~ IN ~JME

DcaF 18DD "DC6ES JR :iHl ;TRY AGAIN

~SET "SAVTY?"

OC91
OC94
JC96
JC9a

3AO: EF
f:603
CBn
CBn

$

$

: 1: LD
l\NI
SLA
SLA

A,DSTS~+3

OO~O_OOl1B

A.
A

;SECTOR LE~T~ ST~TJS 3YTE
;0-3
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'lEw ~ISj( D~IvE~S B:RJ:-I141 .~S..,

OC9A 47 ,1110 V B,A ; SAVE

::>C 93 3Al>JEF LO A,SAVTYP
JC9E !:6F3 ANI 1111_00116 ; CLE ~~ BITS

DCAD BO QR.A B ;J~ I III S::CTJR LE \JT-i
:JeAl 32DOEF STO A,SAIITYP

*~EAJ A')')RESS r.ND SET "4U "I'~ ':R OF SECTJRS ~'n ~ETU~N

:JCA4 3A.OBEF LO A,)STS3+2 ; S!:CrJR. JUST REA::>

:>CA7 '51 /AOV D,A

;R.::HY LClOP

::lCA8 3E03 LOI< A,3
JCU 32:>5EF :RL3: STO A,RT~Y ; SET QtHYS

()
o
"0
~
cO·
~
@

CD
CO
I\J

o
(II

c
o
:3
CD
()
o
3
"0
C

~

;KEAJ -lEADER LJCD

DeAD )5 :LJOP: pus, QE

JC AE CIJA5JJ CALL RADR
:JC B1 Dl POP CE
OC B.2 3811 ")C:5$ JR C :fqq

;SAVE LAST S=~TDR ~J)q

;REAO A))RcSS

;SET ~J~BE~ J= S~:TaRS PER T~ACK

OC34 3AOflEF
OC 61 47
aCB3 7A
OCB9 90
JC8A 28F1 ""JC lIDf>

:>CBC 3JJ3 "DC: u.

DC"}>: 50
JCBF 181:C ""JeAD!>

OCC1 3C
aCC2 q
OCC3 AF
DCC4 C9

: 2:

lD
"101/
lo\CV
SUB
JR Z

JRN:

~OV

JQ

INC
"\OV
XR.A
Rf= T

A,JSTS~+2

Eho,
A,D
B
:LOOi'

:2

D.3
:L1]'

A
'hi
A

;3=PRESE~T SfCTJR
;A=LAST SE::TJR
;LAST Sf.:TJR - P~ES~~T S::CTJR
;IF TH~ LAST S~CTJ~ = T;c '~ES:\JT 5E:TJR(T;!5 S;JUL) ;~P'=~ J~~V J~ ER~O~ ~ETRV)

;I~ THE VA_UE IN A ~AS T-lE LAST SECTJR OF THE TRAC<

;)=Lr.ST SE:TJ~ REA)
;LOJP TILL YJU ~I~J THE ~AST T~A:K

;QES=:T >=L6,:;S
;GOGJ R::TURN

*IF NU~B. SE:. ERRJR ~AK: LAST SECTJR READ lE~1 o,~) ~ET~( TJ :LJJP1

)CC5 16:>~ : E~ R: LOK. D,O
)CC7 3AJ5:::F LD A,RT:{Y
:)CCA 3D DEC A

)CC3 20!)D "JCAAS JQ ~l :RL3 ; R::T RY

occo 3E01 :ERET: LDK A,l
[)CCF 37 "RA A :FLAGS TCl 'l'Jtl,jZ fR J

JCDO :9 UT ; ERR DR :(,ETLJR\J
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SCTRKR:
;SET CJ~T~DLE~ T~A[K ~=~C~T~R

;~.T~K~ (= SAVTRK
;USEJ IN FQRMATING WHEN tOJ DC~'T KNJW ~~E~E T~E rlElJ IS
;E'H~Y

j$AVTRK TRAC<

SAvnK

PRDC

LD A,5AVT~K

STD A,J.TR'<~

RET

; EXIT
;D.nn

3A15EF
320121
:9

JCD1
JCD4
')CD7

:lCD1

')CD1

o
o
'0
~
cC
~
fi.....

CD
Q)
I\)

o
CD
C
O
3
(I)

o
o
3
'0
c:
~
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HO"lE:
;HJME ::>ISK lH.IVE
;D~IVE IS AL~EADY SELECTED AND READY
;If ·SEKDEL" has t,e verify bit set this pr~: ~ill :1e:k for see~ and or: errors
;EHH
;SDISK DRIVE

oo
~
c'
~
@

<0
(Xl
I\)

o
CIl
c
o
:3
CD

o
o
3

"'C
C

~
o
o
-ao
~o·
~

~E'" DISK D:UVE~S

;\,:XIT
;Ci3 IT SET IF HROR

:lCD8 PRO::

::3CD8 3A 13 EF lD A,S!.:(OEL
:lCDf3 E607 A\jI 0000_01119

:lCDD CDlt80E CAll FDSK
JCEO 08 RC

:lCEl CDBBOE :::ALL WBUSY
OCE4 08 ~C

:lCE5 3A0021 LD A,O.STSR
::lCES :::357 $ 3IT 2,A
JCEA Z80C ":JC C 3$ JRZ : 1

::I,CEC 3A13EF LD A,SE<;JEL
:>CEF E61)4 ANI 0000 - 010::>5
DCF 1 :8 u

DCF2 3AOOZ1 lD A,O.STSR
:>CF5 E618 ANI 0001 - 100::>?
:lCF7 :8 H

::ICF8 37 : 1: STC
::lCcq :9 RET

;G'=T SEE< )ELA'f
;SPEAD & VERIFY ~ITS O~Lt

P:U"ICTIOII DISK
;IF ERRO~

;WAIT FO~ 3USY TJ DR~?

;IF NOT J~ T~A:~ ZERO

;VERIFY?
:~o YERI~Y ~))) ~ETUR~

;TEST SEEK AND CRe
;GOOD RETURN

;IF ERRa~
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OCFA PROC

JCFA 21 0121 LDK Hl.n.T~!U

()CF~ 3A15EF lD A. SAVnK
0000 BE CMP (HU
0001 C8 RZ ;RETURN

0002 320321 STO A.D.)ATR ; SET TRA:K Wl\I\lTE)

0005 0610 lDK B.D.SEK
:>001 laOC "0015$ JR PSEKC ; PERFO=H1 SEEK CO"lMAN)

o
o
-a
o
~
<:5"
;:,

OCFA SEEK:
;SEEK TO TRACK DEFINED B( SAVTRK
;T~A:K Rf~ UPD4TED A~0 VERIFIED
n:'lnV
;SAVTRK SET TO DESIRE) T~A:K

EXIT
C3IT SET IF E~RJR

IF NJ ERRJR CO~T~OLER TRACK SA 11TH
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B~D.STO

PSEKC

SET IF c~RJ~

~F NO ERRO~ :O~T~QlE~ TRACK

PRl1C

LDt<
JR

EXIT
C9 IT

STEP:
'STEP ONE TR6.C!<.
;SAVTRK IS NOT USED 1~ T~IS PR~C

;CQNTROlER TRK ~E~ IS UPJ~TED

;VERIFV IS P=RFD~MED

;E~nY

;NJNE

OD09

J009

::l009 0620
JDOB 1908 AJD15$

~
"'0
~
cO·
~
@

co
~
I\)

o
(II

tT
o
3
(1)

(')
o
3
"'0
c:
§:
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o
o
'0
~
cD
;r
@
~

CD
(Xl
I\)

o
(/)

C"

Q
::J
CD

o
o
3
'0
c::

~

~EW )151< D~IVE~S

:)DOD

0000

STEPIN:
;srt~ I~ ONE T~ACK

;S~VTRK IS NJT USED IN T~IS PROC
;CONTROLER JK~ REG IS UP)ATED
;E-..Tn
;WINE

tnT
CBIT SET IF E~RJ~

IF ND ERRD~ :J~T~JLER TRACK

PROC

TRAC< to 1

o
o
-ao
~
0"
::J

ODOD 0640
JOOF 1804 A~D15$

LDK
JR

B,D.STPI
PS EKC ;PERFORM STEP-IN :JMM~~)
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SHPJUT:
;STEP OUT ONE TR4CK
;SAVTRK IS NJT USED IN T~lS PROC
;CJNTRDLER TRK REG IS UPDATED
;VERIFY IS PERFORMED
;E~nY

;N~NE

TRAC<. - 1

B.D.STPC
PSEKC

SET IF nRJR
IF ND ERROR CO~T~OLER TRACK

PROC

LDt<.
JR

El(n
CB IT

~EW DISK D~IVnS

0011

0011

0011 06!>0
~013 1800 ~~D15S



/.4EW DISK J~IVERS
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;IF ERRm

SET IF EUJR

SEEK TVD~ CO~MANu

CO"'1;';ANJ

;FUNCTlO~ DISK
; I F ER RO~

;O~LY UP)AT~tV=RIFV, & S>EAD
;OR IN CDMMA"lD

;WAIT ~O~ ~U5Y TJ JRJ?

;VERIFY?
;NO VERI~Y ~JOD ~~TURN

;TEST SEEK A"lD C~:::

;GOOD RETURN

AND PE~FJRM SEEK TYPE: O:l. I ~
;E~T~Y

;B

;EXIT
;0 IT

OD15

0015 PROC

:lD15 3A13EF LD A,SEKDEL
0018 E611 ANI 0001 011113
ODlA BO JRA 3

0018 CD480E CALL FDSK
ODIE )8 RC

OD1F CDB80E CALL WBUSY

;CHECK FOR E' RR OR S

OD22 3A 13EF LO A,SEKDEL
0025 E604 ANI 0000_0100'3
OD27 :::8 Rl

0028 3AOO2l LD A,D .. STSR
OD28 1::618 lINI 0001_1000B
OD2D ::8 U

002E 37 STC
G02F C9 ~ET

(')
o
i3
o
~
0-
::l
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3:RJi1141 ,/lS,""
()
o
"0
~
cO·
;:r
@

CO
(Xl
I\)

o
Ul
r::T
o
:3
(I)

()
o
3
"0
c:

~

JD30

:)')30

OD30
OD32

3E'30
32DIH

~ AD:
\;py

::X:lT
HL
CSH

L::'lK
STO

LAST j~A A)J~ESS PLJS C~:: If Gee) rR~~S~=~

S::T IF E~;n~

A.D.~DS

A,~_~::J"1

JR.
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)037

)D37
JD39

3 EA::J
32)1 cF

;EXIT
;!-fl.
:C~IT

L')'<

STO

LAST )~A ~))~~SS PLUS 8~= IF ;~J) T?~~SF~~

5':T IF t~RJR

A.:J.~"'~TS

A.~_I'/CJM



;SET SECTCR ~EG

~D_I,H,T:

;~EAD JR WRITE 4 SECTCR

sa~cl~ BC3x Assembler ~er 3.5~ <:/55/7= =~:92 ~31e 13S
3:K]~1141 .~S'J!

LAST )~A ~J)RESS PLUS ~~= IF G:J) r~~~s=:~

SET If <:~PJ'=l.

PKClC

LJ t.,SAIJSEC
STJ A,J.S:CR

Nu~e C= 5E:TJRS TJ READ j~ w~ITr

;~ w:~~ J.~J5 J~ D.WRTS

:f.:)r'J T
;HL
; C3 IT

J D3C

JD3C 3A14EF
~D3F "320221

'}03C

()
o
-0
~
cO'
~
@

<0
CD
I\)

o
en
0
o
3
CD
()
o
3
"0
c:
~
()
o
-0
o
~
o'
::J

1D42 C5 PUSI-i 3C

1D43
OD46
)D49
11)43
)D4J
DD4F
)')50

2180C::l
3 A:>O EF
C33F
:: g 31"
'=~D3

'37
2304 "3D56$

LOK
LD
SRl
SRL
A:III
JR A
JU

HL,lZ8
A,SAVTYP
A
A
'10:>0 'J J11;:,
A
: 1

:D151( TY>E
;')UM" T!4:J '\ITS

;SIZE >'~LY

;S'::T FlA:;S
;IF 12'3

aC52 47 t.1CV

::lD53 29 :3:"OJP: t.DD

JD54 lOFD ")053$ S'JNl

JD56 EB : 1 : ::X

)D57 C1 PO?
(1)5'3 ::5 ?LJS'i

D..,A
HL,rlL
: BL SJ?

Df.'1L

3C :RESTORE
;SAVE NU~3E~ n= S~:TJ~5 TJ ~/w

)059 78 l<1JV A.8
JD5A :JE :n LDK. C.O
) D5C FE02 ':MO 2
JDSE 3'302 "Q)~2! J~C :2

JJ60 DUO lDK C.IC~

0)62 3AJEF : 2: L') A.~ - w: ].lo\

OD65 51 2~ C

;GET ~U~3E~ JF S~CTJ~S

;~AKE NJ~MUL~I-S=::~1~

;~ET D.~~S S~ J.~~TS

:MAKE ~ULTI-5E::TJR O~ ~]~~ULTI-SECTJ~

;5ET YL TC ~jM~E~ OF 3YTES TC T~ANSFc~

:n~6

OJ69
JD6A

2100) ::>

19 :LJC>l:
lOF) "~D6qb

llJK
ADD
DJNl

HL.O
-il.:J:
:lOJi'l

:>J6C ':5 ?U5H



;IF ::;OJ:)

;<"STJq.~ L.::\J:-i
;HL = )MA ~G)~ESS

;(13) GET :J~~AN)

; (71

;(101 WRITE JMA ~5TUR~S fJ :RET

~CP DE
';lO? ()!:

EI
~='I"

JR NC : 3
CALL FDS'<

so~crM 8~ax Assembler ~er 3.SE (:/55/7= =~:92 P3]8 137
3:-<.')MI41 .~S~

: '3: DC;:> 3C
LD HL,!)~.a.Dq,

LDK D~,:~~T

DUSd )[

;D:J }MA

L9 A,:l. - "Ie ];.,
CMD D.Q,OS

JZ ')"111R)

Jt"1P DMAWH

30J4 "::JD1H

:lDbD ;::3

D073 n
3,:>74 :\1
»)75 F3
OD76 [.9

JD77 :: 1
:JD73 2AaF~F

::JJ7B 11 3A::: D
aD7E )5

3D7F 3A,)l EF
:)') 82 cE3C

OD84 COADE

JOg7 :3:=00E

aC~t

3D71

o
o
-0
o
~
o'
::J

o
o
"0

~
cD
~
@....
co
Ql
I\)

o
rn
0-

Q
::J
CD

o
o
3
"0
c:
~

;RETJRN FRJ~ JMA ~~D CYECK cCR ~USy AND ~~SET

3D8A :1 :Ri:T: 1':'0 ac

JD83 III L') A,D::]
J Dac CB47 $ 3IT 'J,A

DnaE 230E "JD~t$ JP.Z :4

:)I)QO 1193::J0 LDK ')E,:R':T1
JI)93 )') PUSH c=
:;D94 00; DEC 3

::JD~5 CA3,~OE JZ w3 us Y

JD98 :3360E JI-'P FJ:l.I''''

OD98 3Aon1 :R.~Tl: LD A,).STSR

;C'1E:K F ::J=<. t:l.P:if<. S

;GET SHTUS

;IF \lOT 3USY

;FJR R",TJR\l

;I~ \lO~ MU~TI-S~:TJR ~/w W~IT FO~ 3USY TJ CRJP

JD9E i::b'5:: : 4: ANI 0101 lUg
JDAO 2801 "')Da3$ JU : 5

:lDA2 31 sr:

JJA3 Fe :'i: ':1
~DA4 :9 ~::T

;T::ST writ'! ;Jrot'!:::t, r,f. :::r:::, Hld last d3.ta
; 1= ::;CJJ



SJ~CI~ BJS~ A3sem~ler ~er ~.5= <:/5S/7= =~:92 Pil~ 13~

J:t<:>-I141 .'\~'"

u.r:;.:..~

:~ead Adjress info.
;REAJS SIX 3VT::5 I~TJ ")ST'S=II

: f un c t i O"l j i :; ~"':JS'<.
: 1

OFF~ !F TIvE SJ~ =.~~a~

SET p: F~Q.':1:l

YEAn ~SSITID\;

LD<:
)1
ClI.LL
J~C

p~oc

:E'-nH
D(:;i'F

;,:xn
: A
: C3 IT
;n.T~K=t

"3!:::O
"'3
CDldJE
3'33C ":)!)=9t-

JD~5

')DA7
')I)A8

J )1\8

(")
o
"0

~
cO'
~
@

CO
00
I\)

o
en
c
o
:;
(Tj

(")
o
3
"'0
C

~

LSI( f)E,43b:'

:LJ'V: LC A,l).STSR :( 13) ':,= T SHIT ",S

~. A Q : (4)

~AR ;( 4)

JC :3 ; ( 1 C) -;.]i )'~ :.

:",=r r·c : ( 6)'..1,'- .....

'IQV tI,) ;t 4)

:;.; A ; (4)

J'\ll : L]'J) ;( 10)

CDA~ C'lJ5GD
OD3'J 2 l:)=JE F

0053 11 0311
)0'36 ,AOJ21
,)D'39 Ie
J'J 3A IF
Ji)~B DA::BO)

':lD3f: 1':
JD'3F 7A
00:0 [;,3

OeCl C2%0)

LG:<'
LC'K

~C , "i
-1L,J<;TS'!

;S1X BYT~S T~ ~e~~

;F~A F·}~. :"~~

:JDC4
:)OC7
J)C9

::r; 3~ c::=
3EFF
131D "')'),,'$

:ALL
LDK
JQ.

FJQI~!T

A• ;) F ""~

: 2

:Cl::A<. F,JSV
;,\=O:=F-1
;I~JICll.T~ ~ TI~= JjT =~~J~

,)!)C?,3A0321
:' ~.c.t: 77
J0C;: 23

: 3 ~ LD
STS
INC

CALL

A,'J.iIl.T7.
A, f"iL1
-ell

;(13) ';::T ~'I'r:=

; (7) ST'':;~:: '1'(T'
: (6)

j~C =
;fl71 CUl )"1~~::

JDD3 CJ'3?~E

JDJ6 3311 "')D=9;
CALL
J~, C

WBU5Y
: 1



SQ~CIM ~03x Assembler var 3.5~ <:/55/7= =Q:92 D3]a 13Q
1;F\J"1141 .C!S~

;GET TRfI::K
:SET n,A::K
;KESE" C~::<'(Y

;T:ST ~N;. C~C A~J DATA ~jST

;IF ,,:q,RG~

II'))':;·)001
: 2

~61C.

2009 "~D:i3$

JD!)~ 340221 LD A.L::.S:::::<.
J JE2 320121 ST: ,)..~.T~K,~

OD;::5 flF x'? A A
JDE!> 18:)1 "J):~$ J~ :I

CiC::3 37 : 2: STC

JDE9 FB : 1 : :: I
ODEA [9 ~ET

8DDB
:>DOD

oo
i)
o
~o·
~



oo
"C
~
cO"
~
@

CO
CD
N

o
1II
c
o
:;
CD

o
o
3
"C
c:

~
o
o
~
o
~
o'
::J

SO~:I~ SJqx Assembler var 3.5E <:/55/7= =~:92 ?3ge 14J
\EW JISK C~IVE~S g:RJ~141 .'S~

ODEB ~~~DTRK:

:R~AJ ~NE TRACK FROM THE J~IVE

;E'lTH
;D~A~R FWA JF 3J~F~~

; EX IT
; C3IT SCT IF E~~JR

~OEI3 p~ ar:

JDEB 3E,:0 lDK A,D.OT
ODED F3 DJ
:lOEE CD430E CALL FD5K
OOF1 380C "JDCF$ JRC : 1 ; I ~ ':RR'J~

;OJ )MA

ODF3 01 FF F LDK EC.CF:=F>'1 ; F:Jl( R'Jiol 1.2
OOFt> 2AOfE LD HL, D~lA;)R

')D<:9 :: D)AQ :ALL D1-'AR) ;P-J ROlo1

OOFC '=8 ':1
:lDFD AF XRA A
OOFE :9 HT

JDFF FB : 1: El
0.:=00 cq ~=T



o
o
"'C
~
cD
~

.!
~
I\)

o
CD
0
o
3
<D

o
o
3

"'C
c:

!t

"JEW JISK JUvnS

OEOl

Q~Ol

SC~~I~ 308x Assembler ver 3.5E <:/55/7= =9:92 P1ge 141
B:RJ~141 .~Sl.1

r= TTRK:
JR.i';AT SNE H4CK
\lny

;8C LE~T~

;D~ADR FW~ OF aUFFE~

;ElCIT
;C~IT SET IF E~RJ~

PROC

;TEsr DE\lSITY ~~D SET ~E~ J TO 04En G~ OFF~

DEDI 3AJOEF LD A.SAVTVP
~E04 164E lDK O.D4':H
DE06 OF U'C A

OE07 3002 "':>EDB$ J~ "JC : 1

OEO~
1Lr::c::

LLJ" D,OFFH.LV! ,

;GIVE COIol"lA\lD

DEOB 3EFO :1: LDK A.D • ..t~TT

DEOD F3 DI
O!:OE D5 !lUSH DE
DEOF C5 PUSH BC

OE10 CD4801: CALL FDSJ<
DEB C1 PJP Be
OEl4 01 POP DE
:>EIS 381C .... DE 33 $ JRC :3

;OJ )MA

OE17 05 PUSH DE

:)E18 2AOFEF LD Hl.DMADR
DE 18 :OI=OOE CAll DMAWRT

;PAD ~ ES T OF HACK

OElE Cl POP BC
DEIF 210321 lOK HL.02103-1

DE22 1A :lDOP: LO A.[DE]
OE23 IF RA~

OE24 3006 "OE2C$ JR~C : 2
DE26 IF RA~

:>E27 30F9 "DE22!> JR~C :lOOP

OE29 70 STO B. [HU

OE2A IBF6 "OE22$ JR :lDO?

;C'iE:K fJi<. EnD~

DE2e 3AOD21 : 2: LD A.D.STSR
OE2F E644 A. 'II I 0100_010aB
aE31 2801 .... OE34$ JR l :4

;DOUBlE

; I F DOUBLE

;SiNGLE

;l=llL ')YTE
;U:NTH

;L ENTH
;FIll BYTE
;IF ERRD~

;FIlL SYTE

;6 = FILL BYTE
;DATA RE::;ESTE'R

;GET STATUS

;FINISHE) IF '110 BUSY

;Il: NO D~Q

;STORE BVE

GET STATUS
TEST write protect. and data lost
IF GDeJD
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3:RIJI-I141 .\5"1

o
o

~
cO·
~
@

CO
CJ)
l\)

o
til
c
o
:;
CD

o
o
3
1j
c::
~

\lEW DISK D~IVE<S

:)E33 37

'E34 FB
::lE35 ::;9

:4:

STC

EI
HT



OBD 37 OR.A A ( 4)

OE3E D607 lDK B.7 (7 )

JE40 lOFE "JE40$ : WLOJP: DJ"JZ :wLJJP ( 91) (13*7 ) IoIA.IT

;CrlE:K fOR 3USV DQ.DP

OE42 CDB30E CALL WBUSV

OE45 Cl POP Be
OE46 Fl POP AF
OE47 :9 RET

6

CD
Q)
I\)

o
(D

0
o
:;
(I)

o
o
3
"0
c:

~

\JEW JISK D~IV::~S

OE36

)~36

0=36 1=5
OE37 :5

DE38 3E)
DE3A 320021

SC~CI~ 80Bx Assembler ver 3.5~ <:/55/7= =9:92 Page 143
6:::?JM141 .!\S~

:<. I '1lT:
~TER~UPT JISK CG~T~CLLER

\lHY
:'Nt=:

;HIT
;BJSY ClEA~ED.

PROt:

PUSH AF
PUSY ac

LDK. A,).FI'H
STO A,O.Ci'1DR

;W~IT Fa~ AT LEAST 28 ~I:~JSECQNDS



SO~CIM 808x Assembler ver 3.SE <:/55/7= =9:92 Page 144
'3:R)~141 .~S'"

FOSK:
;FUNCTION DISK RJUTINE
;T~IS IS THE ONLY ~OuTIN~ T~AT ~RITES TJ THE CJMMA~D Rf.G~STER JF THE CONTRJL=R C~I~

;T~IS ROUTINE HAS A '3UILT IN DELAY OF AT LEAST 23 ~I:RJ 5=:. 3EFJR= READING TH= STATUS J~ THE CHIP
;E"JnV
;1\ FUNCTIJN CaDE

OFFrl IS TIME OJT E~RO~

SET IF ERRJR

(')
o
"0
~
to"
;:r
@

CO
Ql
I\)

orn
CTo
:3
CD
(')
o
3
"0
c:

!i
(')

Q
"0
o
~
0'
~

NEW DISK D~IVERS

::lE 43

;E)(IT
;A
;(3 IT

OE48 PROC

OE48 210021 LDK
OE4B Ca46 s 3IT
OE40 2803 "OE52$ JRl

OE4F CD360E ::ALL

OES2 77 : 1 : STJ

HL.~.srSR

O. [HL]
:l

FORINT

A.~HL]

;STATUS AND :OMMA~) R:~ESTER

;11= NOT 3USY

;RESi.:=i BJS'f

;FUNCTION )RIV~(~RITE CO~MAN) TO :ONTRDL=R)

;WAIT FOR 56 SINGLE AND 23 DCU~L~

:>E53 3AD::>EF LD A.SA.VTYP
OE56 0605 LDK 3.5
D.E 58 OF Rtl.C A
OE59 J25FOE JNC :wLJ:;;>

JESC AF )(RA A
DE5D 0600 LOI( B.l3

JE5F 10FE "OE5FS :\tILO~P: DJNl :\oILCJP

;W~IT FOR JUSY TJ '3E SET

;(13) DIS< TYPC:
;( 7)
; (4)

;(10) I~ DJU3LE DE~SITY

;(4) ~E5~T C~~~Y FLA;
; ( 7)

;(13) wAIT

DE!>l 3EFF LDK
3E63 41 II0V

JEb4 CB4b $ : L JO:>: BIT
JE66 ZiJ04 "JE!>CS JRN7.

')E68 lJFA ":J!:!>4$ JJNl

Jc!>A 37 STC
3E6B C9 ~ET

JE6C 3264EF : 3: STJ
JE6F AF XRA
JE70 ::9 ~E T

o. PiL]
:3

:LO:JP

A.~ACT~E

A

;(1)

;(4) Z% LJ,J:>S

;TEST BUSY alT
:IF CHI:> W=~T 'USY

;IF NOT TIl.1E-QUT

:IF ERROR d==F A~) C~IT SET

;)ET DRIVE ACTIVE :OU~T2~

;~ESET CAK~Y FLA~
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~.~~ )ISI( D:<'IIJE~S S:R.JM141 .~S~

0
0
"0
~ OE7l SH::HV:
cD ;SE:l,:CT DR I Y':
~
@ ;E'IlTH
..... ;5J151< DRIV,: TJ SELECTco
Ql
I\)

0 EXIT
CD
c:r BIT S'.:T IF PIABD WAS THE SA~= r.S SJ)ISK
0
:3 BIT RESET IF P I AaD WAS DIFFE~E'H THA\I SJIS<
CD CBIT SET II: nE~E A'<.E NO IN')EX PULES
0
0
3 :lE1l PR JC
"0
C

~ DE7l CDA6::>E CALL SElDeN ;SHECT Jf'lS ITV
0
0
~ 01:74 3A17EF LD A,SDISK
~ OE17 21C7EF LDI( HL,DSKSl-P ;OISI( )~IV': SWt\P Ct:LLe DE7A A!: xo~ [HLJ ;SW.1,P A c:v 3 IF DSKSI.P=l
0
::J DE1B E601 AND 1 ;CAN ONL '( '3E :) O~ 1

OE1D FEOI CMP 1
Jl:7F 2002 "JE83$ JR. 'liZ : 1 ; IF: \IuT )~IVE 1

JE81 3E40 LDK 4,40rl

::>E83 ::640 : 1: flO! 4QH
OE85 ftF MOil e,A
:lEB6 3A62 EF LD A,PIABr:l
OE89 47 MOV B,A
:lE8A E6CO ANI 1100_000n ;GET DRIVE BITS JNLY
OEBe B9 CM? C
JE80 2810 "JE9F$ JU :2 :IF D~IVE aLHADV SEL:CTD

;SElECT DRIVE

DE8F CDeFOE CALL RDSK) ;TUR\I DRI liE J"l

OE92 3EFA lDK A,250
iJE94 CDCFDO CALL DElAY ;WAIT FO~ /JiOTOR SPIN Ui>

O£':91 3E14 LDK A,20
OE99 CDeFOO CAll DElAY :2"1D DELAY

::lE9C 31.:01 LDK A,1 :INDIC<\T::J DOVe W<\S NJT SEl~::TED

OE9E B1 JRA A ;$ ET FlA:;S

::lE9F 21MEF : 2: lDt<. HL,DACTV=
DEAl 36FF STO OFFH,[YLJ
OfA4 FB EI
::lEA5 ::9 ~ET
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B:RJ"I141 .AS'"

SELD£:N:
;SELECT SINGLE OR D~UBLE DENSITY
;EH~Y

;SAVTYP BIT Q:
1 = SI~GLE, 0 DOUBLE

;P~ESENT VAlJE OF 0IA ~E~

;CLEA~ 3lT 0

;SET BIT 0 OF ~E~ :

:GET DIS< TYPE I~FJ

:CBIT <=3IT 0
;IF "SAVTYP" BIT) IS 0

PROC

3lt 0 of "PIAAD" :
set 5ingle density
reset jOJble density

LD A,PUAD
ANI 1111_1110B
"10\1 C,A

; SET DENS lTY an

LD A,SAVTYP
RRC

HNC : 1

SBn O,C

: 1: CALL JPAD
HT

; EX: IT
:NJNE
*NJE

\lEW DI SK D'U \lBS

JE~6

DEA6

:lEA6 3A61fF
:>EA9 1:6FE
~EAB 4-F

OEAC 3ADOE:F
'JEAF OF
:lEBO 3002 AJE~4.$

:lEB2 ':BC1 $

OEB4 :07900
'JEa? C9

g>
"0
~
cO·
3:'
@

co
0)
I\)

o
en
0
o
:;
<Il
(')
o
3
"0
C

~



;EXIT
;A OFFH IF TI~E OUT OCCU><REJ
;C!3IT SET "

JESS PROC.

OEB6 010000 LDr< BC,O

DEBS 3A0021 :L :lOP: LD A,D.STSR ; (13)

DEBE C647 $ BIT O,A ; un DS.3SY
DECO 2aOe AOE:E.$ JRl : 1 ;( 1) GOO) ~ETURN

tJEC2 E3 EX [SP],HL ; ( 23) DELAY
DEC3 E3 EX [SP],HL ;(23) DELAY
DEC4 E3 EX [SP],YL ;( 23) DELAY
JEC5 E3 EX [SP],HL ;(Z3) DELAY
OEC6 OB DEC BC ; ( 6)

OEC1 78 /olav A,5 ; (4)

OEca 51 DR C ; ( 4)

OEC9 ZOFO "'JEBBS jUJZ :lOOP ; (12) II=' NJT TI"IE-JUT

OECB 3E~F LDt< A,OFFH TIME aur ERROR
CALL FORINT RESET BJS\'

DECO 37 STC SET ERROR

OEGE :9 :1: RET

oo
-0
o
~
0-
::J

DE68

SO~CIM 808x Assembler ver 3.5E <:/55/7= =9:92 Pige 147
3:R.JIol141 .t..5M

wBusn
;WAIf FOR BUSY fQ CLEA~

;T,is routine ~ust w3it for 2 seconds
;2 seconds is the ti~e it takes for the chio to seek 39 tra:ks and have five i,dex holes go )y.
;E'lHV
;NJNE
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3:RJM141 .~Slo\

~DS10:

;SElECT DRIVE BY SETING THE "PIA" WITH TrlE VALUE SOECIFI~D BY C
;E'ITRY
:C DRIVE

;FUNCTIO\l PI J-~

A,PUBD
0011_11113
C
C.A
DPBD

PROC

lD
ANI
DR
MOV
CALL
~ET

:ElCIT
:N:JN::

OECF

OECF

~EW DISK DRIVE~S

:lECF 3Ab2EF
OED2 '.:63F
DEiJ4 61
'ED5 4F
OElJb CD8600
OED9 C9

(')
o

"C
~
cO·
a:
o.....

CO
CD
l\)

o
en
c
o:;
CD
(')
o
3

"C
c:

~



DEDA PROC

OEOA llOO2l lDK DEtO.STSR ; ( 10)

OEDO lA :lJO::»: LD At (DE) ; (7) GET STATUS
GEDE IF RAR ; ( 4)

:lEDF 1)0 ~N:: ; ( 5) HTJR\I IF NJ BUSY
DEED IF RAR ;( 4)

OEE1 D2DDOE JNC :lOOP ; ( 10) IF NO D~ ~

)EE4 3A0321 LD A,D.)ATq, ; (13) GE T WTE
DEE1 77 STD At(Hl] ; (7) STO~E 9YrE
:lEE8 23 INC Hl ; (6)

OEE9 DB DEC BC ;c 6)

OHA 78 MOV Ate ; (4)

OEEB H ORA :: ;( 4)

DEEC C2JDOE JNZ :lOOP ; ( 10)

OEEF C9 RET

I)M4RiJ:
;T~A\lSFE~ DATA FRQ~ CO\lT~QLE~ TO ME~JRY

SORCI~ 808x 4ssembler ver 3.5E <:/55/7= =9:92 P~ge 14~

3:RJ14141 .~S~

oo
"0
~
cD
~
9

~
Ql
I\)

o
(I)

CT
Q
::::l
CD

o
o
3
"0
c:

~
o
o-a
o
~
0"
::::l

\lEW I)ISK D~IIfE~S

GEDA

;HL

; El< IT
;HL
tOE

BYTES TO T~ANSFER

FWA OF 8JFFE~

NEXT A)OHSS
D.STSR



\lEw JISK ):U"'E~S

SO~CI~ SQSx Assembler ver 3.5= <:1,?/7= =9:92 P~Je 15J
B:RJ'"I141 • !IS:"!

: EXIT
;HL NEXT ADDHSS

OEFO PROC

DEFO 11 0021 LDK DE,'J.STSR

OEF3 1A :LJOI>: LD A, [D~] ; GET STATUS
OEF4 IF RAR
DEF5 ')0 R."JC ;~=T JRN I i= "0 BUSY
OEF6 IF ~AR

DEF1 D2i=30E JNC :L~Oi> ;IF NO J~Q

DEFA 7E LD a,[HLJ :GET BYTt
OEFB 320321 STJ A,D.)ATR ;STOR.'= 3YTE

JEFE 23 I"JC HL
JEFF 03 DEC BC
QFOO 78 ~OV A,~

OF01 81 ORA C

D.FD2 C~F3JE JNZ :LOJ;>

OF05 C9 '<.'::T

DMAWH:
:Xfer data fro~ ~e~ory tJ jisk
:E\lTH

(")
o
"0
~
cO'
~
@

CO
CD
I\)

o
II)

c
o
:;
CD
(")
o
3
"0
c:
~
(")
o
-a
o
~
o'
::::J

OEFO

:BC
:HL

BYTES TO T~ANSFER

FiolA JF 3JF;:E~



\lEW J1SI( D~I"E~S
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5:RJ"'lHl .~S\l

~urrent disk drive

o
o
'0
~
cD
3:
6....

CD

~
o
fI)

0-

Q
::J
Q)

o
o
3
'0
c:

~
o
o
-a
o
~
0"
::J

0;:06

OF06
rJF09
OFOB
DFDC

A &2::F

61F
F
3 B6 OJ

)iHV:
;')eselect drive
;E,try
;S)151<

PROC

L')

AND
MQV
JMP

A.P1ABD
l_1111b
e.A
QP BD ;jeselect 13St drive
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B:R1"'141 .I'.S"1

:lFOF ED430FEF It STO BC,)"II!.JR ; SAVE Be

;SElECT DRIVE

OF13 :0710'= CALL SElD~V

:>FIb 3831 ")F49$ HC : ERRJR

; TEST I=')R STEP OR "JO-STE>'

O.FIB 2115':F lDK Hl,SAVTR<
OFIB 3A01Zl LD A,::>.TRKR ;T~ACI< RES

OFlE ~E CM? [HL]

:>FIF 2817 "OF3S$ JRZ : 1 ;IF SAIITH A\lJ H6.C< <c- HE TelE SAME SKIP T-iE STEP. _.>

FO~MH:
T:"lis prOG wi II f:Hmat the next tra::k in I!3~ 3740 fOfllat consisti 19 of itO tracks, with each

;track containing 10 sectors.

FiolA of bJffer
)w length
jeginning of data
THE TRACK TO BE FJ~~ATED

PROC

;BUF+O
;oUF+2
;SAVHK

;EXIT
;NJNE

;E,try
;ac

QFOF

:lFOF

()
o
"C
~
cO
;:r
.!
CD
00
I\)

~
0'
o
:;
CD
()
o
3

"C
c:

~

; STEP IN O',E HACK

OF21 311. 13EF LO A,SE<':lEl
:lF24 F610 JRI 0001_aoon
OF26 3213Ef ST'J A,SEl<DEl

JF29 CDODDD CALL STI::PI"J

OF2C F5 [)USH AI"
OF2D 3A13EF LD A,SEI(D::L
QF30 '::603 ANI 0000 ::lOll 3
OF32 3213EF ST~ A,SEI(::El
DF35 F1 POP AF

)F36 3811 "::>1"49$ HC : E~R '):"

;S ET "D~ADR"

::>F38 2AOFEF :1: LD Hl,D~A)R

DF3B 4E LD C,[HLJ

JF3C 23 INC HL
:lF3D 46 LD '3,[I-iLJ

QF3E 23 INC Hl
OF3F 220FEF STJ HL,D"ltt,DR

;FJRMAT TRAGi(

;~PDAH

;SET UP SE<.05L

;SAVE Fl6.GS

;ONlV SPEAD LEFT
;RES~T SEIOEL
;RESTJRE

;GET AD::HESS

;BC lE\lT-i JF FJ~~AT JAfA

;SET D"'A



FJRMAT

JF42 COOIOE CALL FMTTRK
:>F45 3802 "'OF49$ JRC :nRJ~

JF47 AF XRA A
JF4B C9 ~ET

)F49 3EFF :URJ~: LDI( A,DFFI-t
JF4B ~7 'JRA A
OF4C C9 RET

o
o

~
Ci
;:t
o

~
I\)

oen
CT

Q
::J
CD

o
o
3
"0
c:
~
o
o
-0
o
~
0-
::J

OF4D

::lF4D

saRCI~ 8D3x Assembler ver 3.5E (:/55/7= =9:92 P3ge 153
3:ROiol141 .\$"1

HC30:T:
;IF "ESC" IS p~eSSED I~ ~E5PJNCE TO THE FI~ST PR:~~T TYIS IS THE PLACE TJ PUT. COLD BJOT LO~DER OTHER
;T~A~ THE FL~PPY ONE SUPPLIED.
; El>.JHV
;NJNE

;EXIT
;N~N=

PROS

OF4D C3 0000

OF50 UWA

JMP START

;LWA OF ~JM ~ESIDE~T CD)::

'LENGTH JF THIS ~OM

= 0000

MSG
IS =
IF
ERRJ~

ENDIF

'LEN~TH JF THIS ROM IS = ',RL~A-I

OF4F'
KUlA> OFFBH
CODE TJJ LARGE ••

ECHO
ENDM

END

OFFFH-~L"A DB
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~AM STQRAG'" LC:ATIJNS B:RJ\o\141 .~SI4

(")
0
"0 ACIAD EFC1 3# 6 115115
~
to· A:ISTO. :lBE8 171 5 116/12 117/14 119# 2
;:r ALP-IKV 00::>3 ?# 9 17/55
@ 6CP~ 02Al 201 3 22ft 2......

<0 BElCNT EF6B 2#H 45/10 67130
CD
I\) BIOJP 0093 121 3 12# 8
0 BKS 0008 1#55 331 9UJ
CT BHBIT ')080 2#12 38/13 53/17 60/160
:3 CALC 05)4 53/ 7 541 7 55/1 2
CD
(") C3ELL 00 :>7 1'119 33/12
0 CBOOT 0255 7/36 7/40 161 .'3 IH 3
3
"0 CCPAD~ EFD2 3#13 121 a 20/14 21117
c:

~
CCRA 2901 2#25 92/13 92140 93115

(") CCRB 2903 2#21 92122 92/53 9'5/22 95/24 9')/23 =J 5/43

Q 95/50 95/54 96/23 9f:J/25 96/29 99/24 9912'::>
"0 99/30
Q
!!. Cl-IKEY OE2 70/21 74# 2
o· Cl 0373 1/30 16/11 29# 2
::J

ClRLN 06S1 461 5 511 6 581 3 60# 2 61/43

CJur 03=0 14/29 14/32 16/12 34# 2.

CQUI2 041A 32/25 36't 2
C?DH 2900 2#24 2/25 2126 2/27 2128 2130 2/31

2/33 92117 92121 'BIll 94/15 96/34 97/29
98/ 3 99/33 99/55 101/14

C?iHB 2902 2#26 92/?.6 92130 93/12 94/13 95/15 9'::>/15

91/16 99/16 101116 1 01122
C~ OOGO 1#52 1/35 13/ 2 19110 18120 13/2 6 18/40

18/43 331 7 891 7
CTLI<. V Don 2# 8 77/49

CTL TB 0924 341 6 88#46
CURS EF5l\ 2#55 34/40 49/40
Cil2IP 093~ 110# 2 112/ 7
CV2CP ::lB'JE 10911 2 Ill/ 7
D.C"'D~ 2100 2#18 2119 2120 U2l 212 ?. 143/15
D.DIl.T~ 2103 2#22 1B/19 138/51 149/22 15012?
O.FBIT OODO 5#11 143/14
D.RI)A DOCO 511- 8 138/18
i).RDS 0080 5~ ~ 121117 134112 137/25
D.RDT 00=0 5# 9 140112
D.S;::C~ 2In2 2#21 136/18 139/11

D.S!:K 0010 5# 2 129121
D.STP 0020 5# 3 13011~

D.ST?I 0040 5# 4 131115
a.STP:) 0050 5# 5 132/16
D.STSR 2100 2#B 128/23 128/31 133/27 137148 13~/33 IBI 2

141/57 144/15 147/17 14')/ 14 150113
D.T~K~ 2101 2#20 127/15 129/14 139112 152/28
D.W~TS OOAD 5# 1 122117 135/12
D.W~TT OOFO 5#10 141/24
DACTVE HoA 2#60 144/48 145/44
DBCT Darn u 4 73/24
DH'V 'JF'J6 67/53 151# 2
DELIl.Y OO:F 15# 2 145/37 145/39
DI~'H T ::lOOO 2#13 40/43
D1S)1I''I nac 5#21 6113 38/15 4J145 53/19 60/H! 63/17

64/29 65/23
D.,ADR El=:>F 2#40 19126 22121 24/51 261 7 137/17 140120

141133 152/18 152150 152/57
D"'A~!) t)F)A 16/55 137127 138/55 140121 149# 2
O~Al0. T QFO 16/54 137/29 141/39 150# 2



SO~CI'" 808x Assembler ver 3.5E (:/5517= =9:92 D3.']e 155
~AM STJR4GE UJ:UIDNS 3:RJ"1141 • AS M

0
0

J'IA~W GOSC 77# 5 82119'0
~ DDHDM:: 083E 82123 87# 2
cO DOlF 0684 47110 61¥ 2;:?;
6 DOlF2 0.657 49/24 61#16

-"" DSKSWP EFC7 3# g 1134 145/17co
CD DSTS3 EF::l9 2#~5 125/57 1261lD 126127 138128I\)

0 E80'JT :>OAD 13# 6 19120 19/36 22133 24/52 26128
CD
l:7 EDEL C :>5A2 32/19 53# 2
0
:; HOL 058A 32122 5 lit 2
(I)

E~AD~ 0010 30# 6 52/ 7 52/17
(')
0 EFESC aDOS 30# 7 34/43 36/ 9 521 7 52117
3

'=FG~. Don 3 ~tHD 30/11 56/ 7 55120'0
c: EFHA 0002 30# 9 30/11 56110 56123
!! EFMSK Don 30#11 35/ 6 42/41 521 5 52115
0 EFSCR 0020 30# 5 521170
-a EFU~ 0004 30# 8 30/11 56/13 56/26
0

EINSRT :>538 32113 '54# 2!i
0- E"IBOQT OOAO 13# 2 13/13
:::J E"IA.~I "1 llac 5#16 38113 40/43 53/16 60116 63/15 64/26

65126
E~C 007F 1#54 881 ;) 381 5 831 7
ESC DOlfi 1#53 7/31 18/ 4 18/ B 18112 18112 18/14

18/16 18/13 18/13 18/22 18126 18/30 15/32
13/33 18/35 18/36 13/38 18/42 13/46 IS 151
18/53 34/49 831 5

ESC:A::> 35H 32/ ::I 52# 2
ESCCGR 05;:4 32/11 56#20
ESCCHA 05F8 32113 56#23
ESC:UN 05FC 32/15 56#26
ESCEE 0601 32120 57# 5
ESC'i ::;=SO 2# 57 34/41 36110 37/19 42144 52/ 9 SS/17
ESCi-IT3 03B4 31# 5 351 5
ESClCK :>580 32123 5 OJ/: 2
'=SC~R 0601 32121 57/1 2
ESCSAiJ 3598 32/ 9 '52#12
ESCSGR 051:4 32110 56# 2
ESCSH~ 05::8 32112 56#10
ESCSU'I ::>5=C 32114 56#13
ESCUlJ< 05g3 32124 50# 9
ESClZ 05lF 32117 56#31
FDSI( JH8 12 gl17 13 3/16 137/ 4 138120 140/14 141/29 144# 2
F ~TTRI( OED1 17/ 3 141# 2 152/61
FJRINT JE36 S/ 8 16/61 1371 1t6 138/45 143# 2 144/19
F:JRMAT OFDF 16/32 152# '3
FWAVM FOOD 3#22 461 4 46/16 61/21
GUY Obl:C 6/27 67# 3
:; TMAS < Q7F6 74/17 74/21 75# 2

H.KEY 2200 2#23 76112
I1.SCB. 2AOO 21134 115/12 115/16
'i.SRE: 21\ 01 2#37 1161l~

ri.SSTS 2AOO 2#35 119/19
H.SXMT 2AOl 2#36 118115
H.VID 2eOO 2#38 9115 10/28 10/32 11113 11122 6'3/10

119114
H:BOOT OF4D 7/32 153#13
HMSCR.tI,I 0056 77# 6 82/22
HJME JeJa IS/56 120/19 125/5:) 125# 2
HSHCT ::F50 2#51 271 4 271 8 27/ 9

IE.CIJ 0936 71 3 16/37 92# 2
If.:;TS D98C 16/39 94# 2



SO~CIM 803x Assembler \fer 3.5= <:/55/7=- =9:92 P'lge 155
U~ STJRAGE LO:,nIOI\IS B:RJ"'141 • AS 'I

(')
0 IE.IDM OA30 16/43 99# 2 105115't:l
~ IE.JDM Q9FB 16/42 97# 2 107/21
US"

IE.OIM 09~8 16/41 9611 2 105/ B 105121 107113 107/30
~
0 IE.PP QA99 16/44 IOU 2.... IE.SHI< QA :>1 96/18 96/31 91119 97#25

CD
00 IE. S I 0919 16/38 93# 2I\)

0 IE.TC 0998 16/40 95# 2en
cr IEADRS EFH 3#16 105/ 5 107110
0
:; I EC-tA~ EDC 3#17 104/15 105/21 105/33 106110
(I) IEI10 OA:\A 104117 105/1 2 105110
(')
0 IEI20 OA:6 105#12
3 1 EDO JACE 105111 105#21't:l
c: IEI40 JA)l 105#23 105/29
~ IEINP eA::} 17110 106# 2 1061 B
(')

lEI 'liST 0431 17/ 8 10411 2 1061 70
-0 IELST", ::l020 4i1!31 107/11
0 IEOD5 OAEE 1071110 107/15e
0" l~a22 OA=O 101#20 107124
::J IE040 :>3 OS 101#26 107132

IEOSH all I\E 17/ 9 103# 2
lEan 04':0 17/11 107# 2
I ::STK EF6F 3# 4 67114 68/23
I ETAU. 004-0 4#29 1051 6
IEUlST 003F 4#32 107129
1 EUTlI<: 005F 4#30 105126
P~SG 019F 7125 18# ?

I""BL EF,=O 3#21 6/22 6/28
I~PTCr 0018 2ft 5 70/47
ISH EFH 3# 5 67/15
KBD~V~. D1H 68/ 5 70# 2
KSSCAN :n8b 70112 12# 2
K!3SERI/ :l809 70/53 77# 9
K:'JLM Jon 2# 3 10/52 72/5'3
KEY1 0838 77/56 79# 2
KEY2 ::lB 44 77/53 80# 2
!(!::Y3 :l8 '5 2 80/ 7 3111 2
K:::Y3A :>857 81#10 84/10
KEY4 085A 77150 82# 2
IC:Y5 087A 82/26 82129 83# 2
KEYS D8B6 83/ 4 84# 2
KEYE :>dH 77/30 78:1 2 19/ 4 79/ ? 79/10 83/12 ~H/11

82/32 83/ 1 83/1:l a41 4
KEYLCK :::F5Q 2#54 6/5':1 28/ 9 50/11 68/ 3
l<EVLST EF)4 3#14 70/16 72/51
KLELEN 0002 1#59 70/58 73/ '3
KLLEN DOD3 1#58 70/17 72/50
KLUSED 0007 USO 70/24 72/55 73/22

KROwM 0038 2# 2 70/52 72153
K VeDrB :>3}4 77/26 '38# 4-
KYS~V!) DO:>6 1#61 70/44 70/45

l::>HK EF5E 3# 3 27/11
LF JO:>A 1#51 131 2 181 2 13/ 2 18/ 2 18/ 2 18110

16120 181Z3 18/40 18/48 18/48 13/43 33/ 3

l FTARw 003D 71# 2 82/1 :>
LI ST DB)9 16113 16/14 118# 2 1 BIl2
LI(EY EF5E 2#56 28/13 29/15 29/18 70/19 78/ 5

LLI li\I T E;::6C 3# 2 1/16 44/25 49/16 60/19 61/35

l JGS EC EF56 2#53 21/ 8
l J')I(UP 344C 37/24 39# 2 39/23
LVMEM 1000 1#47 46/ 6



SD~CI.oI 808)( ~s se mb I er ver 3.5E <:/55/7= =9:92 Page 157
UIo1 STQRA;:jF: LO:ATIONS B:RJM141 .!lS"1

0
0
"t:I i"1CR I GH OO:>C 1#21 33/10
~ MCUP OO:lB 1#20 33/11

~ N;,;I~ ElO5b UHo 81 4
0 N~ETR V OOJA 2#14 120114 123/17 123/48
co NUMSEC EFCA 3# 9 123/15 123/37 1241 6
CD
N OPAl) 0079 7113 10# 2 41/34 85/16 87/10 14S128
0 Opg~ 0036 7/ 3 11# 2 34/33 41120 451 8 46113 61/5'1UI
C" 67143 86/17 148/15 151/11Q
:J OSB. 0030 7/26 14# 2 14/36
CD

P6..CD~ OOH ft.# 4 109113 110/130
0 PA.COT DOlE 4# 5 109/18 110/18
3
"t:I P6..CTL 2901 2#30 109114 109/19 110/14 110/19 112112
c::

PA.DI~ 2900 2#29 109/16 110/l!>
~
0

P4.JRI 0000 1't#13 110115
0 Ptl.~RD OOFF 4#12 109/15
-0 PA.OTA 2900 2#28 2/29 113/12 114/12
0

~ PAR-IN? OB8E 17/15 113# 2 113/ 8

0" PARuUT OtHD 17/16 114# 2 1141 8
:J

P3.CD~ 0000 4# 7 109121 110121
FiB. COT GOO4 4ft 8 109/26 110126
PB.CTL 2903 2#33 109/22 109/27 110122 110/27
PB.~H 2902 2#32 109/24 110/24
PB.OR OO~F 4#14 109/23 110/23
P'3.DU 2902 2#31 2/32 109/29 11::1129 1111 a 114/14 llft/16
pa.DTI 00 ::lB 4#16 110128
P~.DTD 0002 4#15 109/28 114/13 114/15
PlAAD EF61 2#58 10/31 41/30 85112 87/ 6 146116
P lAB) EFS2 2#59 11121 34126 41/16 42125 431 9 44/32

45/ 5 46/10 57/23 61/26 61/49 67/40 8 S/ 7
87112 145/27 H3Ill 151/ 8

PIA::TL EFDD 3#18 1121 8 112113 113/11
PIS20 OB~S 112110 112#18
PISTAT DB 78 17/13 112# 2 113/ 7

n PClS10 :>1377 111#14
PDSTAT :>a SC 17/H 111# 2 114/ 1
PP.IN 0002 4#25 110/ 8 110131
PP.IRD 0080 4#19 1121 9 112115
P?"10D EFJE 3#19 109/ 7 109/32 1U/ 7 110/32
PP. OR D 0040 4#18 Ill/ 9
PP.JUT JODI 4#24 109/ 8 109/31
PSEt<:C OD15 129122 130/17 131/16 132/11 133# 2
PSTESC 0425 3ft/44 3711 2
RAD~ QO&.S 15/25 123121 123/51 125/32 126/21 139# 2
ROROW 08JO 72113 72/17 73/38 74/24 76# 2 77/35 77140
RORV Dcn 16/B 19116 22/34 12011 4
ROSKD OECF 145/35 148# 2
RDWH OD3C 123/38 134/15 136# 2
READ OD30 16/23 134# 2
READE ~ QBF 15/15 116# 2 116114
READH OOEB 17/2 140# 2
RJ<:EY 0373 29# 3 29/12
RLWa, OF50 153#27 153/30 153/31 153/35
ROMJP1 QOB 12# 2 16/30 613/14
RaMJP2 OO~8 12# 6 16/31
ROMUM EF08 2#44 68/12
ROMSH EFC1 3# 7 5/ 1
RJWOM 00B1 1#41 72/16
RSEC OC1C 16/26 19133 24/49 26125 121# 2
RTARW 0088 77# 3 82/13
RTRY EFJ5 2fH3 120115 120/22 123/18 123H3 124/ 4 125/19



SO~CIM 803x Assembler ver 3.5E <:/55/7= =9:92 P3.;le 158
~AIo\ STDR4G= .. O:ATIDNS B:RDM141 • a.S:'o1

0
0
"0 12514-6 126116 126/49
~
to· Rio/CaM EF)l 31H2 121/18 122/18 134/13 135/13 13 6/50 13 7/24

3: RwSEC 0::28 121120 123# 2
@ SIVSE:: EF14 2fH3 19/31 22/28 26120 136/11
cD SAVTRK EFl5 21#49 24/ 5 24/61 26/13 121/14 129/15 152/21
Ol
N SAVTYP EFJO 3#11 22/ ft6 125/39 125/40 126/ 3 126/ 6 136125
0
Ul 141115 144/25 146/22
C"

SClFR= DO~5 U50 15/130
:;

SCREE~ :l474 4111 2 42116CD

0 S::HK~ :len 171 6 121# 2
0 S!)lSK EFl1 2i50 22124 145/16
3
"C SEEK OCE:A 16/57 123/32 129# 2
c
~ SEKDEL EF13 2#4-1 6/57 128114 128/27 13 3/12 133/23 152/34

0
152/36 152/1t1 152.143

0 SELDEN OEIl6 145/14 146# 2-a
SEl~RV :lE71 17/ 4 120/16 123/22 125/29 145# 2 152122

0a SENJEN nc 69 16/29 19/17 22/35 125f1 2
o· SEQ =F::C 3#10 61157 67/59
::l

SERFl:; EFJ'!!' 3#15 116/16 118111 119124 119/27

S~TXY J49E 31/13 42# 2
SIiFTKY 00:>4 2#10 71/52 '32125

S'iFTT3 J90C 81/ 1 881n4
SI.MRS 0057 1H2 115/11
SI.~RD Don l#H 116113
SI.S16 0055 1#4-3 7/20
SI.TRD Jon IH5 117115
SIRST ::lB32 7121 16136 115# 2
HEY 0366 16110 28# 3 29/11
SL01 DeAC 86/ 3 86# 7

SLD2 0831 86U5 87116
SLD~CT OOB 2#11 85/23
SLl1)EJ nu 82120 86# 5
SLDEL 0891 82/11 85# 4

SLI DE~ 0!H5 82/14 85# 9
SLIDEU ::l8A6 82/17 86/1 2
SLRI 08H 85/ 6 85#12
SLR2 :>8~F 85#20 86/18
SLST OiDO 15128 11H 2 118/11
SPAO 0058 6/59 9# 2
SRPTCT 00:>6 2# 6 70/50
STAIH 0000 6ft 3 7142 8/ 6 153/24

STEi> 00:)9 16/58 13011 2
STEPIN ODJD 16/59 131# 2 152133
STE?OU :HH1 15/!>0 132# 2

sro:J1 '" 06:6 16/50 63# 2
STRa 0020 4#20 114113
TAB 0009 1#56 881 5
TEM EFJO 2#42 22125 23/13 24/15 24/34 2!>133
TOHO~ 0007 2# 7 72120 72/28

U~ASE:: EF55 2#52 27/14
U~CJR ::161=6 42/12 43/ 8 44/ 5 44/14 411 3 48/ 5 54/ 5

57/17 61/14 66# 2

UPA~w 003A 77# 4 82/16

VIlL::TS 00:18 33#18 38121
VALETS 0010 3?#3:J 37/22
VALID: 03:6 33# 2 33/13 38120

VALIDE 03~4 32# 2 32130 37/21

V!3RIGH ,ft3i3 38#11 40/16
veAS) 0030 11127 321 1
V::B=l :>5 JF 33/13 45# 2
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UM STJRA:;:: ,-O:ATI DillS B:~:JM141 .ft.S14

0
0 \/::1'3<5 J4=2 '33/10 44# 11'0
~ V:CLRS J51F 33/14 46# 2 56131
cD VCC< D54-0 33/ 8 4H 2
~

.! VCEJL J.054 i#33 32tH

CD lIeHDME 04:3 33/15 43# 4
CD vcu: ::>549 33/ 9 47# 9I\)

0 Ileus 00lA 1#22 32116 33/13
(I)

0' VCMCH ::>54E 33111 4811 2
0
:; VCMCUP (4)9 33/12 44# 2
CD V~ELC 0051 1#30 32118
0 VDELL 0052 1#32 32120 51/230
3 VECTOR 0413 35#12 39/19 39/25
'0
c: VEG-i aon 1#39 181 8 18/12 18/18 18/26 13132 18/33
~ 1 B/45 32110
0 VE'"!I 0028 1#35 32/120-a VEUL 005D 1#37 32/14
0 VFLJ FF::A 1 #4-8 7/12 41/24 87/ 8e
o' VGR&.Pii ;)554 31/ 1 49# 2
~ VHAG< 0469 31/ 9 40#39

VHALF 04!:l5 31/ 8 40#32
V}iQ;04E DOLE i#23 33i i4
VIN: 0051 1#29 32117
VINL 004-5 1#31 32/19
VLD)~ 06:E 16/48 54/14 5714~ 54# 2
VLDIR 06=2 16/49 46/ 9 53/11 58/15 60/37 65# 2
VLL Doao 1#49 7115 27/16 44/ 7 44/23 44/38 46/ !>

55/ 6 57/42 581 9 59/13 60/28 61/11
HOCK 0023 H25 32122
V"1')< 101 :>437 311 6 38# 2 40/ 9 40/22 40/35
VOUTSD 055E 38111 40/46 481 1 49/ 4 491 6 49# 9 49/52

vaUTa5 0572 49/19 49#27
VJUT90 J573 42/4-5 44/20 44/44 4!:l111 47/ 1 4-7/11 4U25

491#31 511 9 53122 55/13 58/ 5
VJUT96 )515 49#31 54/19
vnUT91 0578 33/16 36/11 45/11 4gfl44 49/50 50112 52110

56/18
VHClFF EF::F 3#20 34/29 41115 4!>1l5 61156 87115
VSA!) 0053 1#28 321 3
VSGH 0067 1#38 18/ 4 18/12 18118 18/22 18/30 13/36

18H2 32/ 9
VSHI 0029 If#34 32/11
VSUL DObe 1#36 32/13
VJ~DH ::>451 31/10 4011 6
VJN:;R 045B 31111 40#13
VUNHA 045F 31112 40#19
VlJNHAG D463 31/13 40#26
VlJNLK 0022 H26 32/23
waOOT 029C IS/ 9 21# 2
W5USY JEB8 12B120 133/1q 137/4-4 138/59 143125 147# 2
WiUTE OD37 1S/24 135/# 2
WSEC OC23 16/27 122# 2





sa~CIM 808x ~ssembler ver 3.5E (:/55/7= =9:92 Pag~ 1
Jsborne CP/M 2.2 C3IJS Rev 1.4 C:a:C~A~25.~S~

oo
~
ciS·
~

.!
CD
00
N

o
f/)

c
o
:3
Q)

o
o
3
"0
c:

~

IJ:A'3S
*CJDE
*DH&,

000 EF cO
Ho 00:)0
FFQ DOOO

; • ) ate: 61 41 8~

;.~Jthor: R3ger W. C,aoman
;.Title: Osborne CP/~ 2.2 C8IOS Rev 1.4
;.Collments:

*''1JTE*' FJR US:: WITH Qccrxr6.AST ONLY

::< 4D2301-00 lUSTER .AS"!

*' 2D2007-0o ""SSY .ASI"
.~ 1D2007-00 L.lSTING .P~N

,- 4D1007-00 I4ASTER .CO"1

*' 2D1007-00 "'SSY .CO~

T-----------------------+

D

o

~-----------------------4

Copyright 1932, Js::>orne.

r,is product is ~ copyright progr~n product 3f
Jsborne anj is s~ool ied for use with the 05bor~a.

0016 I/E~S:

LI 'lji(

LI ~K
LI '\II(
LI'lK
L I T\IK
LI 'J:<
LI NK
LI \Ii(

Ll\li<
L! NK
LI \Ii<

22

CCCBIJ15.ASM
OCC9I025.A5M
:JCCBI'H5.AS~

DCC3IJ35.A5~

OCC3FJ45.4SI>ol
OCCBID55.AS"'i
QCC>3I%5.ASM
OCCBIJ15.ASM
DCC')I'JB5.ASM
J::C~A'·115.AS'l

OCCKA·~25.AS~

;JU1l0 T~ol:!

;Key tra,slation Eo i,ithlizaticl:'\ vatu:!s
;CP/M disk tables
:R.OM call j"terf3.c~

;Non dat~ transfer disk
;cold anj N3rn b30t
;Jisk data transfer I/J
;Utility rOJti'les
;Iobyte jiSPltch t3.Jle
:Bios ran jefi~ition5

;Com~o~ ra~ ~efinitiDns



SQ~C1~ 803x ~ssemoler ver
~sborne CP/M 2.~ C31J5 Rev 1.4

3.SE (:/55/7= =g:92 P3g9 2
C:OCCH)15.~S~

~SG 'DDT K Creloc3tion value) = ',lF~J-l-31)S

'D1T R (reloc3tion v31uel 3EeO'
~SG 'lIsseo11tllving 3105 for Lwl\ of " ll"I\"'E:",',.'

'Assemolying BIOS for LW~ of FFFFh.'

:P/"I to host dis~ constants

CP/M disk control block equates Nhicn aefi,e the
disk types a:1d rrl'lximu:l1 storage c3p3bi I ity ofeac,
dis,.;: type.

2U
11()

;Blocking/)eoloc~in9bJffer size
.Sectors i, fl03DY dis< oloc< (Csborne single je1sitv block size
;S~ctors in flopoy disk oloc~ (Osborne douale density Dlock size

; I oC'lti on of cco

1024
204~Il2g

l024112~

5"1
DC '300 1-1
ccp+l&OOn
ccP+806h

rl5TSIZ:
FP'fS13:
FP'r'013:

"'1SIZ=:
:Co:
31)5:
BDJS:

04-00
0010
0')38

0033
C3JD
fDO
D3r)6

()
o
-a
o
!i
o
::3

0005
000:
0001
0008
0008

)S<.Sl:
)S<D1:
l(E~Ol(:

13"1:
DE::

5 ;Single density ( 2 ';S ) , 5 i n9 Ie sjjed.
OCh :D:)Uble density (1024), s i'9 I e sid~d.

1 ;Sil1gle density I 123) , si1gle sided.
e ;D:lUble density ( 512), s i '9 I e sided.
~

002E
DOB
0053
DOg;:
ODAB

S1)51o\:
DDS..,:
XOS1I:
13~D5,l.1:

fJE:05M:

«40-3)*2*10)/~?YS13

1140-3)*~*5 )/F?YDIB
1(40-3)*1*13)/FPYD1B
«40-11*4*9 )/FPYD1B
1140-2)*4-*~ )/FPYDIB

BODS const3nts on ~ntry to write

0000
0001
0002

wRALL:
~R.Dn:

wRUAL:

D
1
2

;write to 3.llo:ated
:write to directory
;write ta ul131locatej

DODO
0001

E!',I~O"":

1)1 ~ 0"'1:
o
1

;Dort to enaole ~o~

;Port to dis3ble ~JM



SQ~CIM 808x Assembler ver
JSDorn9 :PIM 2.2 C3I1S ~ev 1.4

3.5~ <:/5511= =9:92 P3]e 3
C:OCC3I)15.~S~

~acr~ for ge,erati'9 Control 31oc~5 for disk jri~es

T'19 for:'lat of these disk control bIO:::'~5 He 3S f::>llo,o/s:
16 jits -) tra,slation table.
48 sits Work area for CD/~.

16 bits -) )I~3U=.

16 bit5 -> ~ar3~eter blo:::k.
16 oits -) che:k vector.
16 bits -) '11 loc3tion vector.

M
TVD~,XLArE,OI~5JF,DP3AOR

NDSK+1
%2
O,D,J
%3
?t,4

CSV+CSVS!
til V+Al liS l
NOFJD+1
CSVSU(64/4)
AlVSl+«)1)SM+7)/8)

:>:; on
0000
:>000
0000

NQSK:
~OFDD:

t-LVS l:
:S\lSl:

DP-iGEN
~DSK:

\dQFD):
:SII5l:
Al\lSl:

SET
SET
SET
SET

LI ST
V.AC~ Q

SET
DW
DW
DW
DW
DW
DW
SET
SET
SET
ENO'"

o
a
o
<)

;N~mber of dis~ jrives
;~J~ber of floooy disk j"ives
.Allocatio, ve:tor size
'Check vector size

~acro for ge1erati,g the DiSK Paraneter ~lo:::~s.

DiSK type definition blocks for each ~arti:::ular node.
The format of these areas 'Ire as folio..,:
8 bit = disk type code
16 bit Sectors oer track
B bit Blo:::k s,ift
9 bit 3S nask
8 bit Ext9nt nask
16 bit Disk: sizell:)24 - 1.
16 bit Jirectory size.
16 bit Allocatio' for directory.
16 bit check 3re3 size.
16 bit offset to first track.

JPBG~\1 MA:RJ
)8
OW
DB
DW
DW
DW
ENDM

TVOE,SPT,g)H,BS~,cXM,~S~,DIRSIl,AlIIMSK,JFFSET

n
%2
~O,~4d:5

%6-1,~7-1,~fV (~8)

(%7+3)/4
%9



SJ~CI~ B08x .ssembler ver 3.5E <:/55/7= =9:92 P~ge 4
Jsborne CP/M 2.2 C3IJS Rev 1.4 C:QCC3IJ15.~5~

rne following juno t3~le defines the entry ooi,ts
into the CBIJS for use by CP/M and ot~er e~tern31

routin s; tnarfore the order of these juno Cin~ot

be TIod fied. The location of these junos can only
oe ~od fied by 4JJ1 locations_ which is 3 restriction
of :'o1ClV PM.

0000 = E100 ORS B I as

E100 C3EDE4 J/oIP C300r
:::103 C313E5 Ji"1P ~BOJT

nOb C32EE7 J"IP CJ"JST
E109 C333=7 JMP CJ~I\l

EI0C C3 38E7 JMD :O~OUT

E10F C33FE7 J~p LI ST
E112 :355=7 JMP PU~C~

E1l5 C35CE7 JMP ~1':ADn

E118 C33FE3 JMP HOME
E118 C350E3 J"1P SELDSK
E11E C3BBE4 Jflo1P SETTRK
E121 C3::EE4 J"'lP SETSEC
::124 C3;)3E4 JMP SETD~A

E127 C331E5 JMP HAD
El2A C3CEE5 Jl.li> iJ'IR ITE

:120 C3S3E7 J;,!P Ll STST
E130 (31)8::4 Ji"lP SECH"J

F.xt3nsions
:::133 C3FE :::2 ~R I: JMP ~o..,~ I

El36 ::319=3 J"'lP ~D~J~:>

E139 CD12'::3 Fi"lTJ: CALL ~m.,c~=

:: l3C CD12::3 sa AU): CALL ,<-OMC DE

1!:::::-48'3 vectors
=13F CD12E3 IEen CALL ~O""CJ=

E142 C012':3 1E32 CALL ~C"1Ci)=

El45 COl2E3 IEB3 CAll ~D"ICDf.

::143 :012::'3 1E34 CAll ROMCJ:::
E14B CD12:::3 I ,:~. S CALL ~ClI.1C );:::

:: 14'= C012=3 1EB6 CALL R.JY.C )::

1:151 CD12E3 1::37 ':AlL ~C1~C,)::

E154 C012;::3 IEga : ALL "J"~CJ'=

':157 CD12E3 CALL ~OIo1c)E

ElSA CD12E3 CALL ~O~CJE

:15D CD121:3 :ALl RCMC':':::

':160 eBCn J.lo\D AC1CH
Elb3 C3~3::B JMP ACISTAT

;Cold boot
;WarTI boot
;Console st3tuS (inPJt)
;Console inPJt
;Console ::ut::>ut
;List outOJt
;Punch OJtClut
;~eajer inout
~5at track to zero
;Select jisk u~it

;Set track
;Set sector
;Set Dis~ ~enory ~jdress

; Rea j f r D11 j i s '<
;Write O"lto jisk
;Return LST: device st~tJS

;Sector translltion rOJti"le

;Rom resi1ent call

;Control JJt
;status I'
;Go To Stan10y
;TaKe Control
:JutDut Interf3c~ ~essa]e

;Outout Device Messa~e

:IncJt Jevice ~ess~ge

;Parallel :Joll

;extansion5
for

'Tle~Dry-"aooed vijeo

;hoo~ for serhl :;0111Hnj ::lort tJrite
;hook for serial status JDrt read



SO~CI~ 808x Assembler tar 3.5E <:15517= =9:92 P3ge 5
3sborne :P/M 2.2 CBIDS Rev 1.4 ::OCC3I025.~S~

.................................
't , , , , , , • t: , • ., ., to , ., • , •• , • ,

This area is reserved data storage area for
t'1e set-up progr3'11 to install orinter drivers,
function keys, a~to boot command, iooyte v31~e,

a,d auto horiz:lnt31 scroll flag

;lenlth of string
;Pri,ter i,iti3liz3tio1 stri.,g

;FlaJ in1ic3tes if Ori'1tH 'HS :->een initializej

;auto CO~m3.,j ig.,ore ~JtD Doot
~uto 01 cold boot
~Jto 01 warT; boot

3 3~to :l1 J:Jt,
;Ien~th of 3~tD ~onm~nj 1ere
;aut:l conm3,j goes hera

;default D3Ud rate = 1200

;IEEE de~i~e ~ddress

;Fixed I~ngt, ta~19

;contai~s :Jointers
;to str i '9S
;to decoct?
;functio1 '!;eys

;default scrae1 5ize = 123

;auto hor i z01t,d s~rDII anabl e

;default t~ seri~1 ori~tar=40'

~arall:!1 orintu=8'Jh
IE;:!:: print~r=cOh

;default to stanja"d serial=O
;Qume =TXf~C< =1
;Diablo Xa~/XJ~F =2

.............................................., .. ., , .., ., , .,. , ., .. , , ., " ., .,. .,

::166 40 I03ITE: D9 40h

'=167 DO PRNTER: )6 DOh

E168 ~F t..HSE~3 : DB TRUE

El69 55 SRUE: )i3 51.120

ElbA 80 SC~5l:: D9 123

E168 0,5 1 XLTSL: DW CNTRlD
06,) 0,6 1 [)w CNBl:!.
E16F 0,7 1 DW CNTRl2
EI71 AB 1 1)101 Ct\lTRU
E173 49 1 DW CNn.l4
E175 AA 1 DW CNTRl5
El77 AB 1 Dw CNTRLS
El79 AC 1 JW Ct\iTRL7
El13 A.D 1 DW C'IlTRL ::I
EPD H 1 DW CNTRL9
El1F AF 1 ()w UP
HBI BO 1 Dw RIGHT
E183 31 1 Dw JOWN
E185 82 1 )1,.; LHT
E187 33 1 OW' EOT'3l

~189 :14 IE'=.E~D: ~3 4

El So, DO PINTl=::;: DR 0

E188 00 PPJIT: ')9 0

El8C = 0010 1)5 16

;: 19C Dl AC~1D: ["8

roHO 07 CAJT): DB CAUTJl
E1 E 41555441=53 )3 'AUT::JST ,

= DOn :A~JT)l: :::-CAUTJ-l



(')
o
-0
o
~
0-
::J

SO~.CloA e::Jh t.ssemb/er "er
Jsbor'1':J :?/'"" 2 • 2 C3I"JS I(ev 1 ...

:lA3 30 CNrRLO: )0 .".
::lA6 31 CNTR:..l : J3 "1 I

:: 1lI7 32 C;Ni"RL2: f)B "2'
;:: lAB 33 :\jTRL3: D'3 "3"
E1lI9 34 C~TRL4: )13 "4"
::lA.4 3S :f\:fRL5: ~3 "5'
::lA6 36 :NTRL.&: D13 I b I

::1I\C 37 :\lfRL7: J3 "7'
=1~D 3d :\lTRL'3: D3 'i3'
EIA': 39 :"HRL9: l)3 "9"
ElAF 03 JP: De. "K"-4Jh
::1'30 ~C :US-1T: D3 "L"-40"
El 31 Oil )OwN: D3 "JI-40h
E132 :>3 LI::FT: )3 'H'-40n

= ':133 t".JfBL: *

3.5:: (:/55/7= =q:9? p~Je &
C:C:::::·IJ2'i.~5~

;Var i 30; ~ i ",gt:> t3J I e
tis ~Iaced '1"re )y 5~t-U)

: p r 'J 1 r a I!l • II i t rl l( Itt b I
;pointing to the e,trie5

;)ef3ult "3lJes for tne
;control nJ11er iC3

:3re the nJ~oers 0' t,e ~"ys

:Oefault v31ues
:for the CJSJr
;kPYs are 5t3,dard
;values f)r :?/~

c2DO JR G BIJS+?56 :soace re5everd f,H full fJnctio:l
;key decJding anj 16 oyte 3Uto
;boot COT1J'1Hnj
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Control eIOC~5 fJr disk driv9s

@

co
<XI
I\)

o
en
0"
o
3
(I)

a
o
3
"0
C

~

E'200 )P3A'):::
::200 :J~H:;E'IJ JSKD1.DDXLTS.DI~3~~,DP3Jl+l

+= 0:>J1 \lJSK: SET NDSI(+l
:::200 +0000 ::>W !)DXLTS
;:202 +QO:JOOOJOJG DW O.J.J
f020S +80EE :)w DI~3JF

::20A +9FEZ )W D,:>13D1+1
E20C +3C":9 DW CSV+CSVSl.
:: ZOE +OCE9 Dw ALVHLVSl

+= 00:>1 "n~DD: SET NJfDD+ 1
+= J010 CSI/Sl: SET :SVSl+(6H~'

+= 0013 AL.JSl: SET ALVSl+«)lDSM+7'/81

E210 )Prl~EN )SI(Dl.JDXLTS.DIR~UF,D?B)l+l

+= aOe2 \lOSK: SET "JD5K+l
210 +0000 )W DDXLTS
212 ... ooaOJo')OQO DW 0,:),0
2l.8 +80EE !)W DI~:3UF

21A +91=::2 DW DPB()l+l
21C +4C29 DW CSV+:SIJSZ
21E +24::9 DW ALV+ALI/SZ

+= oon \lO;:OD: SET ~JFOD+l

+= 0020 ::SVSZ: 51: T CSVSl.+(64/4J
+= 0030 dLI/SZ: SET ALVS?+«D1)S~+7)/8)
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()
0
'0
~

E220 XTAB: ;Translation table addressesIii
~
@ E220 00:>:) DW DDXL TS :Dou:>le de,sity Js:>orne tn.nlatio'1 table address...
co E222 2C::2 DW XLTS ;Single je,sity ]s')orne(Xl
I\) ::224 40E2 DW XXXLT 5 :Xerox translati:>n table address
0en E226 0000 DW I BMXL T ;I 3'" tr3."lSI,ition t3ble ajdress
CT

E228 52=2 D,i DECXLT :DEC translati:>n table ajjres50
:3 E22A 1bE2 DW XnXlT ;User defiled tr=insl3.ti01 table addressCD
()
0 = OO~O DOXL TS: [} ;Translati:>n t3ble f :>r J]U3lE D'=~S lTV JS30~NE 2 t) 13
'0
c:
~ E22C XLTS: :Translation taole 2 to
()
0 E22e 00010405::>8 DB O. I, 4, 5, ~. 9, 12,13, 16.17-a
0 E236 nD306D70A DS 2, 3, 6. 7. 1(,,11, 14.15, 18.19
~
o' ::240 XXXLfS: ; XER OX TRA'l/SlATIJN TABL':' 5 to
~

::240 :lD050AOF I)B 0, 5, la, 15
E244 02010:11 )8 2. 7, 12. 17
E248 04090::: )3 4. =1, 14
£2413 01060310 )B 1, ~. 11, 16
E24F :)3080:) JB 3, 3, 13

= o::>~:} BIoIXlT: 0 :I 8\.1 TRAIJSLH1'JN '6.SL::, \j'J tn.,slation 1 to 1

E252 DE:XLT: ; DEC TRANSU TI IN TAHE 2 to
E252 OOrnnBJ13 J:3 0, 1. 2, 3, ·9. 9,11,11, 16tlrtl3tl~. 24,25,2&,27, 32.33.34,35
EZ66 Q4J5J6J70C JB 4, 5, 6, 7. 12013.1401'5, 20.21.22,23, 23,29030,31

::216 = On3 YT~X!..T: JS 40 ;Space f:H user jefi,~j :!xJan5io,
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Disk tyoe definiti)n blocks for each particular node.

~
~
<C"
;:t
...
co
Oil
N

o
(I)

CT
o
3
CD
(')
o
3

1:1
c:

~

E29E

E29E
E29E
El9E +OC
E29F +2800
E2A1 +030100
E2A4 +B8003FJOCO
E2AA +1000
E2AC +03:>0

DP8START:

DPBDI:
DP S:;EN
DB
DW
DB
DW
DW
OW

iStart of ~is~ Dara~eter OiOCKS. used by seiect disk r~utine

;Osborne Double de,sity. single sided
DSKD1.S*5 .3. 1.0.D1DSM .54.1100000000000000B.3
DSKD1
8*5
3.1.J
D1DS~-1.S4-1.REV (11000000J00000003)
(64+3 )/4
3

(')
o
-a
o
~o·
:J

E2AE DP8S1: ; Dsbor ne Single de,sity. single sided.

ElAE OPBGEN DSKSl.2*10.4.15.1.S1DSM .64.10000000000000003.3

E2AE +05 DB DSKS1
E2AF +1400 DW 2*10
E2B1 +040FOl DB 4.15.1
E2B4 t-20003FJ030 DW SI0SM-l.54-1.~EV (10000000000000J03)
E2BA "'iOOO ()w (64+3;;4-

E2BC +0300 DW 3

E2BE DPBXO:
E2BE DP e:;EN XE~J)(.1*18.3. 7.0.XXDSM .32.100000000000JOO08.3

ElBf +01 DB XEROX
E2BF +1200 OW 1*13
E2Cl +030700 DB 3,7.:>
E2C4 +52001FD080 DW XXDSIoII-l,32-1.REV (10OOOO~030jODOD03)

EZCA +0800 DW (32+3)/4
::2CC +0300 DW 3

E2CE )PBBM:
E2CE DPS;EN 18"1 .4*3 93. 7.0.1e~OS~.~4.1100DOOODOODJDOO~.1

E2CE +':>8 DB I'3M
E2CF +2000 DW 4*8
ElOI +030100 I}B 3.7.0
E2D4 +9B003FOOCO I}W IBMI}S~-1.64-1.REv (1100DOO~ODODOODD3)

E2DA +1000 DW (64+3) 14

f20C +0100 DW 1

E2l)E I}PBD::;C:
E2DE DP BG EN DEC • 4*~ .3. 1.0.DECDSM.~49110000J003DOJOOD3.2

ElOE +OB ')8 DEC
E20F +2400 )W 4*9
E2El +030700 DB 3.19)
E2E4 +UD03FOO:O Dw DE:DS~-1.64-1.REV (11000)0000000000B)

E2EA +1000 DW (64+3)/4

E2EC +0200 OW 2

ElEE DPBXTR:
E2EE 0010 [1S 16

0006 NUioIDPB: (¢-D;l8SHRTl/lOH
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()
0
"0
~ E2FEii"
3:
6
~ 2Ft: 3A::JBEFco
Q)

301 4FI\)

0 302 =079 $
CDcr 304 FOE1 $Q
::J 306 )!)El $
CD 308 El()
0 309 iH
3 30e.. Sl"0
c 30B Fl
~ 30e ED7BSFEF
()

310 F30
i3 311 S9
0

~
o'
::J

~O"'RI:

lD
~OV

'JT,C
POP
POP
POP
POP
POP
POP
lD
cI
RET

A,RO"lRAM
C,A
A
IV
IX
Hl
DE
BC
AF
S?,I':STK

; por t
;set ROM or ~A~ en30laj

;reset tJ i~terrupt entry st(
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Entry here t~ j~np to ROM function c~je dire=tly

Calls ~O~ resiae,t processor

Entry at ~OMCDI ~ith low digit of :3105 ve:tor i1 reg E

Entry DE = resident processor tJ c311 bi3sad
by C3IOS jJmp vector.

~JTE: ~D~ junp vector ~ust match C3IJS vactor

POP
"10'1
SUI
MOV

~OIllC)l: lDK

RO'1JMP:

~DI4CDE:

£=312 )1

E313 7B
E314 D603
E316 5F

E317 1601

E319

(')
o
-a
o
~
0-
~

Entry DE = RJM jJmp address
BC. ~L. IX = any parameters

E319 FOES
E31B DOES

::31D F3
E31E D9
E31F 210000
E322 39
E323 31CIEF
E326 E5

E327 ;)9

E328 COD7E8
=32B CD3AE3
E32E CDE2E8

E331 FOE!
E333 FDF9

E335 DDEI
::337 FOEl

E339 C9

1>
$

$

~USH IY
PUSH IX

DI
EXX
LDK HL.O
ADD riL,S?
LDK SP.!3IQST<
PUSH HL
EXX

CALL SW2RJM
CALL GORO,.,
CALL Sw2RAM

POP IY
~4-JV SPdV

POP IX
POP IY

RET

,Save usar I1dex registers

;Set UP lo:al stac~ for ~a~

;Old sta:"< to HL

;Save old stacl.c; pointer

;Go to RJ~ address ()E) 3nd return to next instruction

E33A GO~OM:

T,is routine is Jsad to simulate a CALL (DE) instruction

::33A
E338
E330

D5
FDE1
FDE9

$
$

PUSH
POP
JMo

DE
IV
[I Y]

;RQM ju~o adjress to IV

;Go to ~~M, ~)~ ~i I I ~=T to next instruction



E33F CDC1E6 CALL FLUSH ;Flush hJst bu f far
E342 AF XRA A
':343 3250EF STO A,HSTACT ;Cleu host 3cti ve flag
E346 3252EF STD A,UfIIACfIIT ;C leu sector count
E349 3219EF STO A.SEKT~K

E34C 321AEF STO A, SEKT~KH
E34F C9 RET

SO~CI~ BO~x Assembler ver
Jsborne C3 /M 2.2 C~IJS ~ev 1.4

E33F "to".E:

3.5E <:/55/7= =9:92 P3ge 12
C:OCC3ID45.~S~

~eturns disk tJ 10~e. This routine sets t~e trl:k nJ~oer

to zero. The current host disk buffer is flJs1ej to the
disk.
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0
0
'0
~ :=350 SHDSK:cg: Seiects disk oriole for next transf 'H.;:+

@

co ENTRY C disi( selection value fO •• 15).
Cll

1 07 first :a I I f :>r this j i sk.N DE a,d =
0
CD
0' EXIT HL 0 7 if 1rive not sel;lctaJle.0
3 HL Ji>H 3ddress if dr; 'Ie is selected.
(I)

0
0 E350 PR.OC
3 E350 JDE5 $ "USH IX • Sav e user IX'0
c: =352 79 MaV A,C
~ E353 FEn CPI NDSK
0 E355 02A4E3 JNC SELD ;If i nva Ii j drive0 nJ no er
-a :=358 32BEF STD A,SHDSK
0

~ E35B t>9 MOV L,C
0 E35C 2600 ~VI H,O
~ E35E 29 ADD HL,HL ;*2

=351= 29 Ion"" "1. 7 ,",L. ;*4"Vel

E360 29 ADD HL,HL .*8
E361 29 ADD HL, HL ;*16
E362 7B '4QV A,E ;get i ni t i a I bit
E363 1100E2 lDK DE,DPBAS=
E366 19 ADD '-il,DE .'"IL = DP i ad:lress
E367 2206E9 STn Hl,SAYDPi-f

E36.<\ SF "'lOY E,A .Restore i1 it i a I bit
=368 CDFJ\E3 CALL CHKSEL ; Check to :see if density , eeds to be deterllined
E36E e28CE3 JNZ SELE~ ;Unaole to deterni,e density, error return

E311 llOA)O lDK DE,10 ; for m dab address
E374 19 ADD iL,DE ;to get tyoe
E315 SE LD E,{HLJ
E376 23 INC Hl
E377 56 LD 0, [HL) ;dpb address in DE
=378 IB DEC DE
E379 1A LD A, [DEl : ~et disi< tyoe
E37A 325CE9 STD A,SEKTYP ;and store value

=370 2~CCEF lD -ll,SEQ .Get current seQ\Je.,ce count
E380 DD7500 $ STO L,[IX+Ql
E383 ,);)7401 $ sro H,[IX+ll .Store seq /I in LASTA Jr U.STB

E386 2A06E9 LD HL,S&\VDPi
B89 DOEI $ POP IX .R.estore user IX
E386 C9 ~ET
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11DBE3 SELE~:

E601
2003 "::316$
1132E:3

3AIBEF SELE~l:

C541
3207E3
32F9E3
COllE7

;If default drive ,ot i~ error

;Print aopropriate mess3ge 0' console

;Restore user IX

;Indicate jrive in mess3ge

;Is diskette JnfJr~atted?

;Yes
;No, get jensity er~or ~e55age

A, SEOSK
A,'I\'
A,DRV
A,DR"l
PRINT

DE,F:JRER~

1
SELEH
DE,DE"lE!H

IX
HL,O
CDISK
C

PCP
LDK
LOA
SUB
~NZ

STO
RET

LDK
ANI
JRNl
LDK

LD
ADD
510
STO
CALL

Select disk errJr ~a~dling

S SHD:DOEl
210000
3A04:>0
91
CO
3204:>0
C9

E3A4
E3A6
E3A9
E3AC
DAD
E3AE
E3B1

E38C
E38F
E391
E393

E396
E399
E39B
E39E
E3A1

oo
'C
~
10°
;a:
@

<0
CD
N

oen
lJo
3
CD
(')
o
3
'C
c:

~
(')
o
-a
Q
~
0-
:::l

E382
E3B3
E307

25
ODOA43!>1!>E

0001
= 0025

DE~E~R: DB
DB

l)Q. V: DS
DE~L:

DENL
CR,LF,'C3n"t recognize ji5~ette 0' jrive •
1
*-I)E"4ERR-1

E30S
E3D9
E3F9

21
~DOA555E66

0001
= :>D21

FOH~R: ~B

08
D~Vl: DS
FOlL:

FOU
CR,Lc,·U,formatted diskette on drive •
1
:::-FOR':RR-1



E3FA PROC
c3FA E5 DUSH HL ; S 3.V e user ;-L
E3r:3 :5 PUSH BC
E3FC DnlOOE9 $ lDK IX,LASrA ;Get last ::ou,t for sele::ted drive
E400 79 ~OV A.e ;Current drive ta A - re;J
E401 B7 ORA A ;Is this drive A?

E402 2304 "::403$ JR Z eHI(5~Q ; Yes, checr.c; sequence nJ1ner
E404 GDB $ INC IX ;No, for :n adjress for 3

E406 DD23 $ INC IX

E408 )HEOO $ ::H<S::Q: LD C,(1X+O] ;Get last seQClence nJllDe- f:H this drive
E4DB )D4S01 $ LD B,[lX+1]
=40E 2ACC~F LD "n,SEQ ;Get curre'lt seQJe1Ce nJ nb er
E411 ED42 $ SBC HL,BC ;Collpare seq #'s
E413 C1 POP BC
E414 DDE5 $ PUSH IX

:'416 CB43 $ BIT O,E ;First c a II f"r this disd
E418 2800 "E427$ JRl :10 ;Ves, f i I I j, DPB

E411\ 7C I.1QV A,H ;No, che~k elasped tille
E419 !H ORA A ;Elasped tima < 4 se::
E41C 28 DE "E4ZC$ JRl GPET ;Yes, g:nj ratJr,
E41E FEn CPI 02
'=420 3005 "E427$ JRNC :10
E422 70 ~DV A.l
E423 FEAO CPI DAOH ;Elasped tine > 5 sa::
E425 38:>5 "::42C$ JRC GRET ;No, indicat~ gO:ld retJr,

:'427 CD31E4 :l 0: CAll GDnJ
E424 1801 "i:420$ JR RETURN

E42C AF GRET: XR'" A

E42D I)OEI $ ~ETURN: POP IX
E42F El POP HL
E430 C9 HT

)eter'Tlines if ne .... ')1'8 should be ~5t3:)/ !"'>"lei

SO~C1M 3Cg~ ~ssembler ~er

Jsoorn9 :P/~ 2.2 CBIJS ~ev 1.4
3.5E <:/55/7= =9:92 p~Je 15

C:GCC3IJ45.4SM

IX = address of drive sequence nJm3e
~ status bit set. good retJr,
Z status bit clear. error return

C disk selection value 1~ ••15)
E & 01 = O. first call f:Jr thisjisk

EXIT

ENTRY

E3F4

o
o
-ao
ii
0"
::J

o
o
"0
~
IE
~
6.....

CO

~
o
OJ
cr
Q
::J
CD

oo
3
"0
c:

~
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0
0 E47F D;)7E~O $ LD A, [l X+~J'0
~ E482 71 STO A, [HU
Cia: £483 23 INX 'iL

.! E484 DiHE:>.l $ LD A,£IX+IJ
CD ::487 77 STO A,[HL]
Q)
I\)

0 E488 AF XRA A Hndicat:! ;Jood r:!tlJr"l(/)

a E489 ::9 ~ETQ
::l
<D

0
0
3 Error return section'0
c:

~ E48A 3EOl SELDl: "'VI A,1 ;Indicat:! .Jnformltted di 5k l-flag clear, A 1
0 E48C C9 RET0
-a
0

::480 F6:l2 SELD2 : OR! 02 ;Indicate Jnre::ogniz3.ble disk Z-fl3.g clear, ~ Za
5" E48F C9 UT
::l
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Gets density of selected disk

Undef = J (---------+---+---+---+
Bytes/sector <----------------------+---+
Sides (-------------------------------------+ I
Density (---------------------------------------+

SEKDSK = Current drive

o1C = TYPE

B = ¥ of p,ysical sector5 oer trac<
A = 0, good return
A () 0, error return
Z-bit set, good return
Z-bit clear, error retur,

ENHY

EXIT

::;ETDEN:E490

()
o
"0
~
!C"
3:
@

CO
Ql
I\)

o
en
C"
Q
::::J
(1)

(')
o
3
"0
c:

~
(')
o
-ao
a
0"
::::J

0130 SE~D=N:

E490 PROC
E490 3A17EF LD
E493 3208E9 STO
E496 3ADOEF LD
E499 32J9E9 STO

::49C 3AIBEF LD
E49F 3217EF STO

E4A2 113001 LDK
E4A5 CiH9E3 ::ALL

::4A8 3A08E9 LD
E4AB 3217EF STO

:'4AE 3A DOEF LD
E481 4F MOV

=482 3A09E9 LD
E485 32DOEF STO

E4B8 CO RNZ

E4B9 AF XRA
E4BA C9 HT

l30H

A,SDISK
A,TEMDSK
A,SAIITYP
A,TE,MTYP

A,SEKDSK
I\,SDISK

DE,SENDE~

ROMJ"1P

A, TPlDSK
A,SJISK

A,SAIITy?
C,A

A,T::"lTYP
A, SAVTYP

ERRET

A

;Save current value
;of SDIS<
;and SAVTYP
;(SDISK ~ SAIITYP are usej by SENDEN)

;Dis~ to oe 5ele:t
;in SDISK (parameter to 5E~DEN)

;Call SE'J)::N

:Restore c311er'5 value of SJISK

;Exit TY'E oara~eter

;into C - ~eg

;Restore caller"5 SAIITV?

;Error retJr" flag set oy SE~JEN

;Indicat~ Jo~d retJrn



so~crM a08x Assembler ver 3.5E <:/55/7= =9:92 P~ga 19
JSDorne :P/M 2.2 CgIJ5 Rev 1.4 C:OCC3IJ45.~S~

ENTR. V BC tra:k nJmber.

E438 ED4319::F $ SID BC9SEKH< ;Set tra:i'(
E4BF ZA53EF LHlO UNAH<
E4C2 7D "lOY A9l
E4C3 A9 XRA C
E4C4 4F MDV C9A
24C5 7C MOY A9H
E4C6 A8 XRA 3
E4C7 B1 ORA C
E4C8 Ci3 Rl ;If same tr3:k

JMP CUNACT

o
o
'0
~
eO
~
o

~
I\)

o
CD
CY
o
3
<D

o
o
3
'0
C

~
o
o
-a
o
!!.o
~

E4BB

E4C9

SETTRK:

CU"JACT :

Sets tra:k nJnJer. ihe track nJnoer is savej for later
use juring a dis~ transfer operation.

Clear Unallocated block count Cfor:e pre-re~ds).

E4C9
E4CA
E4CD

AF
3252EF
C9

XRA
STO
RET

A
A9UNAC~T

;A = 0

E4CE SETSEC:
Set the sector for later use in the disk transfer. ~o

actual jisk operations are perfoned.

Entry BC = sector number.

E4CE
E4CF
E4D2

79
3220EF
C9

MOV
STO
~ET

;sector to see~

E4D3 SETDlo1A:
Sets Disk ~emory address for subsequent disk reaj or
write routines. This address is saved in DMAA)~ until
the disk transfer is performed.

E4D3 ED4311EF $
E4D1 :9

ENHY

EXIT

5TJ
RET

BC = Dis~ ~emory address.

DMAADR = BC.



SO~CIM 808x Assembler lIer 3.5E <:/5511= ==9:92 Page 20
Jsborne CP/M 2.2 CBlJS R~\f 1 .. 4 :::OC::HJ45.~S~

(")
0
"C E4D8 SECHN:
~
cC· Translates sec to r nJ mber from Iogi:a I to p'wsical.
3:
0 ENTRY DE o. '0 translation require:::!.co DE tra,slation table ad·j r ess.CD

I\) BC sector number to translate.
0
(/)

0' EXIT Hl tra'slated sector.Q
:l
lD

LOA UNASEC(") H08 3A55EF
0 E4DB B9 CMP C3
"C E4DC C4C9E4 eNl CUNACT nf sectJrs jo nJt lIatchc:

~ E4DF 79 i40V A.(.
(") E4EO 325bEF STO A.LOGSEC
0 E4E3 69 MOV L.C-c E4E4 bO MOV H.B0ao· E4E5 76 MOV A.E ;Check if transl3tio, is reQui raj
:l

E4E6 32 ORA 0
E4E7 :::8 RZ ;None reouired. return

E4E8 19 TRAN: AD~ -iL,D:: ;Translation reQuirej
E4E9 6E plIDV L.M
E4EA 2600 MVI H.O
E4EC (.9 RET
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0.1.2: Set to tle warmstart jJ~O vector.
3: Set to t~e initial IJBYT:: value.
4: ~efault and logged on drive.

5.6.7: Set to a jump to 3)JS.

Tne :3DOf entry Joint gets control fran the colj st3rt
loajer and is f95Ponsibie for the oasic syste~ ilitial
ization. This includes outputting a Sigl-0n ~e55a1e and
initializing the following page zero IOC3tiolS:

The ~3QJr entry ooint gets control W1en a ~arm start
OCCJrs. a AC fran the console. a jJ~D to 3)05 (fJnctio1
Jl. or a jump to location zero. T,e ~BOJT routi1e reajs
the CCP anj BD~S from the appropri3te disk sectors.
~BJJT ~ st also re-initialize locations ).1.2 3nj 5,6.7.
The ~ao T rOJtines exits wit1 the: register set to the
appropr ate drive selection value. T1e exit ajd"ess
is to t e CCP rOJtine.

dis 0(.fro mC :> /:3 0 0 t

()
o

~
~
o
:::J

E4EJ CaJor:
E4ED 3100:13 ll)K

E4FO :0:=2E8 CALL

E4F3 3A66::1 LD
E4F6 3203:>0 STJ

E4F9 3A69::1 lD
E4FC 4F "lDV
E4FD C03C El CAll

E500 3A6AE 1 LDA
E503 326CEF STA

ES06 3A89 ::l LD
E509 32DBEF STn

ESQC AF XRA
::500 320400 STO
E510 3C INC

E511 180E AE521$ JR

SW2R~M

AdO~IiE

~.I03YTE

A. BRAT::
C.A
SBAU;)

SCRSlE
LLIi'lrT

A.IEEE4.D
A.IEAD~

SCCP

;get iobtte lalu~

;Set I/O byte to default

;set baud rate

;set scree, size

:Get IEEE jevice 3jdr~5s

;and save it in 3~~A~

;Do CP/M

BC:?: ;Entry A n. if cold boot
A 02. if warl1 boot

PUSH At: ; Save entry
LDI<. 3C.D3LJF : Set default jata tr3n5fer ajjress

E513
E513 31:>0\:B
E516 CD3FE3

E519 11 03Jl
E51C C019E3

E51F 3E02

E521

=521 F5

E522 !)lsooa

"soor:

BC P"!:

LDK
CALL

lDK
CALL

~VI

SP.C:p
~O"'lE

DE,RJMVE:+3*1
ROMJMP

A,2

;'rlarTl boot

.flush any bJffer

;Set ROM vector 3jjr~ss

;indicate ~3rm boot



Clear cJ1soie C01trol ESC cell
XR.A A
STu A.ESC~ ;clear ~SC

LDK HL.::AUTJ
PJP Be
LD A.AC~D

AND B
JR Z C'O"'lE

LD A. [HLJ
ClQ.A A
JRZ DONE

LDK DE.C:::>+7
lDK '3.0
MJV c.A
Lon

LDK DE.')
H DeN':: 1

SO~CI"\ 80Sx
Jsbornq CP/M Z.Z C3I15 Rev 1.4

;cold/warm i1dicat~r in )

;set ~Q~ DMA address

3.5E <:/55/7= =9:92 ~3ge 22
C:OCC3I'J55.I1,S'1

SET~~A

HL.H5TBUF
HL.D~ADR

low core oointer calls
A.OC3h ;Store jU~Js in ION ~e~ory

A.D
A.5
HL.BIO$+3
HL.l
HL.B);JS
rlL.6

~ssembler ver

CALL
LDK
STO

Set-JP
LDK
STD
STO
LDK
STD
LDK
STO

::525 CDD3E4
E528 2130EA
E52B 22 OFEF

E52E AF
E52F 3250EF

E532 3EC3
E534 320000
E531 320S)0
ES3A 2103El
E53D 220100
E540 2106)3
=543 2206;)0

~546 2190El
E549 :1
E54A 3BCEI
1:54D .&0
E54E 284A "=5gA$

E550 7E
E551 B7
E552 2846 "::59A$

E554 11 07:: 9
E551 0600
':559 4F
ESSA EOBD

ESSC 110000
ES5F 1841 "=:5A8.

oo-ao
~
o'
:::l

o
o
'0
~
US"
;r
@

<0
CD
I\)

o
(I)

t:r
Q
:::l
(1)

o
o
3
'0
C

~

E5!i 1 38 SI:;t>4JN: DB SIGNL ;Length of signa n ne55a]:l

::S62 lA DB 'Z'-4Gh
=563 4F73~2&F72 DB 'Osborne Com;>uter Systell'
E514 ODOA D3 C.~.LF

E57C 3539 )l3 ~SIIE/IO+'O',MSII= fl'l:ld 1:) + • O'
!:57E 6B204-3502F ')8 'k C:>/.., vers ·.VERS/IO+·J·.·.·.V=R) 1l'J::1 IJ + .~.
':580 ODOA43ft249 D8 C~.LF.·CHJS 1.4·,C~.LF

= 0038 SI :;~L: *-SIGNJ"J-l

E59A 3E02 DO!IJE: LDK A.2
E59C B8 CM? B

f59D 2806 "E51\5$ JRZ DONE::l

E59F 1151E5 LDK DE,SIGNO'I
E5A2 CDllE7 CALL PRINT

ESI\5 11 03:JO JOl,jE:J: lDK DEd

ESAB 2100::B OO'lEl: LDK riL.C P
ESAB 19 ADD '"lL.D
E5AC 3A0400 LD A.CD SI(
E5AF 4F MOV C.A
ESBD E9 JMP [HLl
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a CP/~ 128 byte se:tor.

EXIT A = 0, sJccessful reaj ooeration.
t = 1, u1sJcessfui read operatio~.

l bit 1, successful read ooeratiJn.
l bit: J, u1successful read ooe~ati)n.

)}

; I f noer r or

iMove 1213 bytes

~~ove j~formatio, for transfer
;Set flag to force a reaj

;Clear sector counter
;Fi II buffer l'Iith jata

;Clear host active (A
;Indicate error

~VI"JFiJ

A
A,UNtl.C\lT
FILL
Hl
DE
BC,128

A
A,'iSTACT
1

PROC
CAll
XRA
STO
CALL
POP
POP
lDK
LDI~

LD
ORA
H

XRA
5TO
OR I
RET

5B1
5B1 CDO!>E7
584 U
585 3252 EF
5 B8 CD44E6
5SB El
5BC n
5BD ;n 80 00
5CO EDBO $

5C2 3A22EF
5C5 S7
5C6 C8

5C1 AF
5C8 3250EF
5CB F601
SCD C9

E5~1

o
o
-a
oa
0'
~



the s~le~ted 128 byte CP/M sactJr.
E5C:::

SO~C1~ BOBx Assembler ver 3.5E <:/55/7= =9:92 D~la 24
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()
o

~
cO·
;::r
6.....

lO
CD
I\)

o
Ul
C
O
3
CD
()
o
3
"0
C

!i

ENTRV

DIT

C '), write to a previ:lJsly allJc~tad blo:k.
C 1, write to the directJry.
C 2y write to the first sa:tor of unallo:atad
d3.ta blo:;k.

A = ?, write was successful.
A = 1y write was u~suces5ful.

l bit 1y write was suc:;assful.
Z bit = ~, write was unsJceS5fJI.

E5CE PR::JC
E5CE CDOH7 CALL
ESDI 79 u·JV

E5D2 3223~F ST~

E5D5 FE02 CPI
ESD7 20U "E5F=3$ J~ .... Z
E509 3"'5C::9 LD
ESDC i=E35 CPI
E5DE 3ElO LDK
E5EO 2802 "E5!:4S J~Z

ESE2 3EO!3 l:lK

ESE4 3252::F WU T1: ST:J
ESE7 2AB;::!: LfJ
E5EA 2253Ef Sf:)
l;:SflJ 3AS6EF LD
::5FO 3C INC
cSFl B2B "E61r:~ JR

E5F3 Zl52EF "RIT2: LDK
E5F6 7E LD
E5F7 37 ORA
::=5;:8 :A23?6 JZ
E51=6 35 DEC

E5FC 2IF"'El L)l(

E5FF 111030 UK
E602 3A 13 EF lD
::605 47 MOV
E606 04 I Nt

E607 19 W~IT25: ADO
E603 lOF) "E6:>7$ DJNZ.

bOA 5E LD
603 23 INC
61C 56 LD
60a It>. lD
60E 47 ~OV

60F ).!l5,'=:F LD
612 3C INC
613 ~8 UP
614 2003 "::61E5 JR T\ll.

616 2A53EF lD
619 23 INC
6lA 2253EF STO

"'VI~F'J

AyC
A,WRTYPE
WRUAL
\>/R IT 2
(!.,SE<TVP
5
A.20431l?9
w~ IT1
A,1024/128

A,JNA;:\IT
-tl,SEKTR<.
rll,U'i.\TR(
I\,LJGS~C

A
"'RIB

NLyU~A:NT

A,[hll
A
vJ'=<. IT4
[n I)

>-il,DP3l\Sf-16+10
::):::y16
AySE<.)SK
B,A
3

>il,!)=
WR IT 25

=,[HLJ
Hl
'), ['"lLJ
l\,[DEJ
£hA
AyUNAS::C
A
'3
WR I T3
Hl,U\lAn<
Hl
HlyU'liATR(

;~ova i,for~3.tiol far tr31sf3r
;write tyoe in c

;If .,rite tJ allJc3.tad

;Check for 2< bl')c~ 5ize

;Typa = )sJorne 5ingle ,jansity (2~ nlo:;k siza)
;Jtharwi 53 11( :::1 JC~ si ze

;If no U13.IIJ:3.ted racJrjs
;dec unalloc record count

;Get nJlIJe- Jf sa:::tors ::nr
;To point to n~xt )?~

;N~~ber Jf sac tors per tr3.~K in A reg

;Increme1t logic3.1 sector

;If not end of tra:k



o
o
'0
~
10·
3:
9

co
CD
I\)

o
(II
C"
Q
:l
CD

o
o
3
"0
C

~
o
o-co
~
0"
:l

SQ~CI~ a03x 4ssembler ver 3.55 <:/55/7= =9:92 p~Jg 25
Js~orng CP/~ 2.~ C3IJS ~ev 1.4 C:OC:3IJ~5.1S~

::61;) AF X,:{A A

:6lE 3255EI= .-IR IT3: STJ A.J\J1I5:::
:::621 ~;::;::= LuK A.:;:;:::h-'"'-' .

623 :044:'5 ,~R!T4: r:ALL FILL
S26 Dl POP ~E

627 ::1 POP HL
628 ;J 1130::> ') LDi< 3C.128
6ZB ::08::> $ LOIR

62D 3EDl LDK A..l
62F 32;!EF STO A,HSTW!H P-iST"rlRT
632 3AZZ EF LD A.E,<,FllG
635 B7 JR/!' A

636 :0 ~"iZ ; I f any grrors o:::c.Jrrej

637 3A23EF LD A.w~TYi>E write tyoe
63A !=E 01 :PI WRDI,< to director,.?
63C ::CC1E6 Cl FLUSH For ce write of di-e:::tory
63;: .,A-")"'CC LD A,E;(FLlIG~.a-\.:.t.. LI-

S42 37 ];(A A
643 :9 QFT



host record aj1res5.
caller's buffer ad::Jre5s.

;If rlis-natc1

;Set ret~r, )araneters

;Set retJrn 3ddress

;SEKSEC = ohysic31 s~ctJr - 1

;,t-las'<: sect:>r

;y

;jnitial offset
;Get loqical s~ctor

;128 ~yte recor1s
;Ju~o w~en s~ctor size <> 128. no deblJc~ing necessary

;!f ION 1it ")ot set
;Add bi3s to offset

;Salle re,d f13(J

~ = o. ~eaj required jf ,ot in OJffer.
Otherwise read not reQuire1.

DE
Oil

HL.HST~CT 'host active flag
A, [HU
1.[HLl 'always )e:o~es

A
FILL6 ;If host DJffer in3ctive
HL.HSTTY:>
A,SE<TyD
(HL1
FILL5
HL.HSTS -
DE.SEKS -
B.S€<JS -S=KSfC+l

A.SE<S::C
HL.D\4AA.D~

A.[DFJ
[HL]

FILLS
HL
DE
FILL4

03
B.A
DE.HSTBUF
A.SE<SEC
HL.123
FILl35

Dc.HL
HL.YL
~7Fh

FlLl2

o~ elCit the st3ck will CJntain the fJllo",i'1g
lIalu~s:

POP x
POP y

E"lTtl. Y

EXIT

~i lis ~ost bJffer Nith approprite ~05t sector.
FILL:

::644 pr OC

::644 3221EF STO

E647 ~A'lCE9 LD
;::64ll. ~F ~R C
E64B :>F RRC
E64C E603 ANI
E64E 47 MOV

EOftF 118~EA lDK
E6'l2 3418E!= LD
:655 ?18)')C lDK
::6513 2 3 D~ "::665~ JR l

::65A ::6 '=lLL2: EX
=.6513 OF RRC
F65C 30 :>1 "E65F$ J~t,jC

E6'lE 19 ~DD

65F ::3 f=ILL3: EX
660 29 AD')

661 ::67F ANI
663 lOF5 "E65A$ )J"IZ

665 3218::F FILl35: STO
668 2A.l1EF LD
663 D XTHL
66C D5 !lUSH
660 E5 PUSH

66E ? 150:: F LDK
671 7E LD
672 3601 STJ
674 ~7 DRA
675 281D "E6~4$ JRZ
677 2150'::9 lDK
67A 3A5CE9 LD
610 BE CMP
b1E 2011 "E6'H " JRNl
680 ZlICEF LDK
683 1118EF LOK
686 0604 lDK

683 lA. FILL4: LO
689 3E CM?
68A 2005 "::691$ J R ~~l

baC 23 INC
680 13 INC
68E 10~3 "E68H DJNl
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::644

~

~
10"
;:;
6

CD
CO
I\)

o
en
0
o
:3
CD
()
o
3

"C
C

~
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0
0

::690 ::9 ~E T"tl
~

~ =L n, C9:::1::6 FILL5; CALL FLUSH ;Flush hJst JU ff er_ v ".L

«)

co ::694 3HBEF FILLS: LD A,SEIOSK ; Move di sk
<Xl ::691 321FEF STO A,nSTDSKI\)

0 E69A 3217cF STO A,ACT)SK
C/)

CT E69J 2~ 19::F LD HL,Sf.KTR.<.
Q E6AO 221DEF STO Hl,HSTTR<:::l
(I) ::6A3 2215t=F STO iiL,ACTTR<.
0
0 ::6A6 3A1BEF LD A.S;::<S::C
3 E6A9 321CEF STa A.iSTS=C"tl
c: E6AC 3214EF STO A,ACTS::C
~ E6AF 3A5CE9 LD A,SE<.TYP
0 E6B2 325)E9 STJ A,riSTTY:>0
-a E6B5 32DOEF STD A,ACTTV?
0a t638 3A2EF LD A,RDFLAG
0- E6BB S7 ORA A
:::l ::6BC co ~NZ ;If no reaj required

EbBD 3EO~ lDK A,O ;Read
E68F 1822 "E6=3$ JR FINAL
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()
0

"~ ::6C1 FlLJS~:cO·
;?; "rites out active host b:Jffer onto disk.

!!
CD E6Cl proc
(Xl
I\J ::6C1 Z15lEF L"lK '1L,HST!IIRT
0
III ::6C4 7E LD A.[ '11 J
0- E!lC'5 ~7 JRA A0
3 ::6C6 :8 U ;If host bJffer ::II r e::l jy )n jisk
CD
() E6C1 3600 STI] O.{hIJ
0 ::6C9 3UF F LD A,HSTJSK ; "'love disk
3

" E6CC 3217 F STO A,ACDSK
t:

~
E6CF 2UD F LD rll,HSTTR<.

() E6D2 221~ F STO HL,ACTTR<.
0 E6D5 3A If. F LD A,-tSTS::C
-0 E6D3 3214 F STJ A,ACTS::Cg
e E6D3 3A5lJ 9 LD <\, HS TTYi'
o· E6DE 32')0 F STJ A, AC TTyD
::::J E6E1 3E03 L'JI( A,3 ; '..I ritE' f I;q

Jv,p FI "IAL
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?reforms fin'll tra~sfer process!"l9;

lDK HL,E~FLA~

lD A,[HLJ
DiU Dlh
STD A,[HLJ ;Set error flag
RET

ENTRY A = 0 •• read disk.
= 3 •• write disk.

Calls: Rom resijent routine to re'ld/~rite J"lE
s8ct:>r 01 I y.

;upd'lte se:tJr+l

;indic~t~ one se:t)r xfer
;process read or write
;set possiJle error fl3g
;If no errors

Hl,ACTSE:
£h I]

Hl,SAVMH
DE,HL
B,l
RO,~J "IP
A,ERHAG

MDV E,A
LDK 0,0
LDK Hl,RDMVE:+3*13
t;OD ;L,Di:
STO HL,SAVA)~

lDK
INC

LD
EX:
lDK
CAll
STn
U

FI "lAl:

E6E3 SF
E6E4 1600
E6E6 212701
E6E9 19
E6EA 220AE9

E6ED 2114EF
E6FO 34-

E6F1 2ADAE9
E6F4 EB
E6FS 0601
E6F7 ':D19E3
E6FA 3222E"F
E6FD :8

E6FE 2122EF
E101 7E
C702 F6:H
E704 77
E705 :9

E6E3
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~ove information necessary for transfer.
E706

E706
E707
E10A
E10!)
E7l0

U
3222EF
3A2::3EF
3218EF
C9

fo\VINFO:

XRA
STO
LD
STD
RET

A
A.ERFLAG
A.TEloISEC
A.SEKSEC

3.5E <:/5511= =9:92 Page 3::3
C:OCCBIJ15.~S"l

;Clear errJr flag
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E711

E1lI
~714

1:116

E719

2138E7
1803 "'':71H

PRINT:
Print ~essage stri~g to ::J~SOLE 1evi:e

LDK HL,CJNJUT
J~ STRJUT

PSTR:
Print message stri,g to LIST device

lDK Hl,LIST
JR STROJT

snOUT:
Print ~essage terminated by zero ~yte.

DE -) nessage buffer, first byte

EXIT DE -) DE + length
A = O.
Z bit set.

E1l9
E719 1A
E71A 61
E11B C8

E1le 41
EnD 13
EllE 1A
E71F 4F

PRCJC
LD
DRA
U

~OV

~EXTC: INC
LD
MOV

A,[D!:')

A

B,A
DE
A,[OE]
CtA

;Get a length of ori,t string

;If zero t~e~ ter~inate

aength to 13 reg

;Get chara:ter

E120
E721
E722

E723
::726
E727

05
::5
E5

1128E7
D5
E9

PUS:-i
PUSH
f>USH

lDK
PUSH
JIo!P

DE
BC
liL

DE,N:::XT
DE
[Ht]

;Save print stri,g adjress
;Save loop counter
;Save outPJt routi,e address

;Return address to sta:<
;Output

::728 EI
E729 C1
E12A D1

E728 lOFJ AE11D$

~EXT: POP
POP
POP

DJNZ

HT

HL
BC
DE

NEXTC ;Print next :hara:ter if not done
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=72E

E72E
E72E 2179E 1
E731 1808 "E133S

C'JNST:

;Status ta::>le
;Call ao::>rooriate rt,

;Table of inout rt,s

Hl,PH_CSTa.r
GODl5PCH

HL,PTR_CINil
GDDI5PCH

~eturns ~onsole status

~eads inout character from device

proc
lDl(
JR

proc
lDK
JR

The following routines wi II use the I03YTE t::> tra'lsfer
co,trol to the appropriate device driver

CO'll I'll:

213lE1
1803 "E13B$

2:733

E733
E133
1:736

(')
o
"'0
~
cO·
;r
@

CO
CD
l\J

o
lI:I
cr
o
:3
(])

(')
o
3

"'0
C

~
(')
o-a
Q
~o·
::J

1:738 CO'll:)'JT:
Puts output character to device
C co,tains outout character

E738
E1382139i:7

pr oc
LDK ;Table of outout rtns

E73B
E73B :>6:>1

GOJISPC-i:
lDK ;nu1lber of s"li fts re~uired to al igrt

;CJi\i50Lc fi el cl
E730 1829 "::768$ DISPC-i
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0
0

11 ST:"0 E73F
~ Li st device char3cter output
cO
~
6 E13F pr oc
co E73F 213AEl lOK rll,PINTFG ; G·et prir"Jter initi'il iati)n f I a:;}
Q)
I\) E742 7E lD A, [\-ill
0 ::743 87 JRA A
II)

CY E744 2003 "=7~E$ JRNl LISTl ;Pri'lter prelliJusljl initialized
Q
::::l
CD ':746 35 DEC Pill ;~on-zer) value to PINTFG
0
0 :747 C5 PUSH BC ;5 av e char3cter
3 ::748 23 INC \-iL"0
c: E749 fB EX -lL,iE ; Get initi3.Iiz3tio'l stri,g
~ E74A CDlOn CAll PSTR ;and pri1t it
0 E74D \:1 POP BC ;Restore cl1ar3cter0
-0
0

=74-E~
)6:>4 LIST1: lDK 3,4-

0- E7S0 n99E7 lDK Hl,?H LI ST ;tab I e of lis t r::.Juti'les
::::l E753 1813 "E7Ed$ JR DISPCH

E755 PUNCii:
Qutout to ounch

E755
E155
::757
E1SA

0606
Z189E1
180e "E1&8$

proc
lDK
lDl<
JR

B.6
Hl,PTR._P~C'"l

DISPC-t
;Punch routi'les

E15C ~EADER:

~eader input

E75C
E75C
E1SE
::761

0608
21iHE7
1805 "E168$

proc
lDK
lDK
JR.

B,a
Hl, PTR. _lOR
DISPC,",

reader fJuti'1es

E163 LI STST:
~eturn the ready status for the list device.

EXIT A = 0 (zer)), list device is not ready to
accaJt a10ther character.
A = FFh (255), list device is re3.dy to 3.CC~pt

a character.

E763
E163 0604

E765 2IHE7

prac
lDK

lDK
JR

Hl'''TR_lST
J1SP(1

number of left shifts t,rJ carry
ta align LIST field of IJ3YTE
list statJs routi1es
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on entry here re1 B co,tains the I~ft shift count
reQuired to align the iobyte field t~ bit 1 JositiJn.
and reg ~l contains address of select table

proc
lD A.ID3YTE

oo
U
o
~o·
:l

E7b8

E768
EH8

::76B
::76B
E76C
E1bE
El70
E771
n73
E774
E775
::776
E771
E178

H03JO

17
10FD An6BS
E606
5F
16:>0
19
5E
23
66
68
E9

DISPCH:

)Si>Ciil:
Ul
DJNl
ANI
"10'V
lDK
DAD
MOV
INC
110V
MOV
J/'IP

DSi>CHl
6
E,A
0,0
Dt:
E.[HL]

Hl
H.(:-lL]

l,E
[ rill

;get select field*2

;DE = iobyte field *

;get the rJuti,e ajj;ess
;into hi and xchange wit, pc
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Dispatch Table

=779 on :STAT:
E779 l\l E" DW C\lST keyboard st~tu5

E775 69E8 DW SISTAT serial ;>3rt j n:lUt st3.tJS
E77D CBES DW PISTAT par all e I i,put status
E77f B7EB !)W IEINSHT status of i,put device on IEEE port

E781 PH -~J~:
E7a1 PH- CINP:
E781 AFE7 DW KEYI\~P get i '1:) -l t from k~yb:Hr j

::783 72E8 DW SPIN? ser i al oor t in :>Ut

=185 CFEB DW PARIN? parallel i 10-lt
::787 I3FE8 OW IEINP ieee por t i'Jut

1::189 pn-PNSH:
::789 PH CaUT:
E789 4CE8 ow CRTDUT output character to cr t
E78B 16E8 DW SPDUT ser i al 3or t outOJt
t780 !BE8 DW PAROUT parallel OJtout
E78F C3E3 DW IE:JUT ieee port o:.JtP.Jt

E791 PH LST:
E791 49E8 DW CRSHT
E793 S5E8 DW SJSTAT ser i a I OJtJut statJs
E795 C7E8 OW POSTH oarall ~I o Jt ;Jut St3tJS
E797 BBE8 DW IEOSTH ieee output status

E799 pn ~IST:

=799 4C 8 !)W CRTOUT
E7913 7A 8 Dlot PRTOUT
E790 D3 8 OW PAROJT
E79F C3 8 OW I EaUT



SOQCIM 80Rx Assembler ver 3.5E <:/S~/7= =9:92 Page 3S
Jsborne CP/M 2.2 CSTDS Rev 1.4 C:OCC3IJ~5.~S~

checK if any tr3nslated keys are cenjj,g

This routi~e s~m3las the C,nsole status anj returns the
following values in the A register.

S rAT U S

A = FFh (255), means character
currently ready to read.

A.r::OUNT
A
C"IST5

A = 0 (zer3', means no cnaracter
currently ready to read.

CON SOL

::XIT

pr oc
LD
ORA
JRNl

CNST:

3AC1E7
37
2005 ""::7I\C$

E1Al

EH1
E7Al
E7A4
E7AS

o
o

"~
liS"
;:r
@

co
00
I\)

oc:n
0
o
3
Q)

o
o
3

"C
c:
if

7A1 3A5EEF
7AA ~7

7AB C8

7AC
HC FSFF
HE C9

LD A,LK:Y ;Get Key ;,it f Ia;)
J;) A A
U ;If data , at H'ai /:ible

CNST5:
JR I OFFh
HT
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$ (RET:

E7BF DD7EOO
= E7Cl

E7C2 34

:::1C3 JD::1
E1C5 C9

nCb
E7C6 11:09
E7C8 CDl11:3

;Iow~st v31ue of translatable keys

; i !"l::rement cou,t

; :<.estore user IX

;if ~eys pendi1g t1en
:get b~se ~djres5 in IX reg

'get nJmber )f xlatej ~eys

tra~slated code in AS:IIA

A. [IX+O]
*-1

[!-ill

BOh

AHSOL
YL.COUNT
A. Pill
A
KI"JlO
IX.XLTKEV

IX

IX

LD

EXIT

LDK 1::.09
CALL ROMC)1

POP
RET

CALL
UK
La
DRA
JRZ
LD

Gets keystroke frc~ RO~ keyboard jri~er.

Tra~slates the codes BOh to 8fh as pfir t~ble.

proc
PUSH

INC

KI\lO:

BASVLO:

KEYINP:

:: aUNT:

1(1'11:):

$

= :JDBO

DDE5 $

CDF6::7
2lClE7
7E
B7
28013 "E7Cb$
DD2A5EE9 $

E7AF

::781
E784
E781
E738
E7B9
E73B

oo
-aoa
0°
;:,

When c:msole has returned this code ~ ill C"leCK

for function kay and preform some tr~nsl~tio1

nCB FEBD ::;PI BOh ;functio1 <eys have valu~

nco 38F4 "C7C3$ JR.:: KRET ;80h-Bdh
E7CF FEBE CPI 8Eh ;00 a shift to make pointer
E7Dl 30FO "E1C3$ JRNC KRET ; into table anj retJrn if 10t function key
E1D3 ::B21 " Sl A A
E7D5 SF MeV E.A
E1D6 1600 lDK 0,0
E7D8 DD215B E1 $ LDK IX,XLTBL
E7DC [)l)19 $ ADD IX,D=
E7DE DDSEOD $ LD L,£IX+OJ
1:7E1 DDS6Dl $ LD H. {1 X+l]
E7E4 DD5E02 S LD F.[IX+ZJ
E7E7 DD5603 $ LO D'[IX+3l
E1EA ED535EE9 $ STO DE,XLTKEY
E7EE ED52 " SBC -IL,D5
E1FO 7D MOY A.L
E1F1 3ZCIE7 STO A.COUNT
E7F4 1856 "E7!H$ Jl\ KINO
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0

"~
cO' =: 7F6 ~HSC~l:

;:t ahscr I - doas auto horizontal sc roll if re~uirej.

@

<0 ::1F6 pr OCco
N E7F6 3A6E1El LD A.AHSE\lB
0
(II E7F9 37 DR A
C"

Q ':F-A :8 U
:::J
(I)

(') E1FB 245AEF LD fiL,CUR.S :get cur sor
0
3 E7f'!: 29 AnD HL,HL

"c:
~ check for cursor i" hOTie window
(')

Q E7FF 3E64 LDK A.100
" E801 BD SMP l0

~ =: B02 3a~9 "r:8DD$ JRC RHC : jump if CJrsor not in 'l::l'Tl::! ",i,dow
o' =304 3A61EF LO A.PIAtI,::J :check f ::lr scree, :It hOill::!
:::J

Ea07 ll6EA SUS VFLD
E309 S8 H : scr een it h::llle
E80A I\F >CR A A :home screen
EBOB 1818 ":825$ JR. scm

EBOi) ~H::

chec.o< right-'1and !T1argin

580') 3ASl::F LD A.PIAID :a=hor iz:"tal screen o::lsiti:n
I:B10 '16EA SUl1 VFLJ
E:812 :664 .\C>D A.100 'wi,dow size¢:? (<;0 )

E814 BD CMP L
EgIS DA2ZES JC :30 :nove sc r::! en ""e, Col r S::l- 3.::lJ ut to ;)0 off

:the right hand 'llargin
checi'( left hand lIargin

E818 D65A SUB 90
=illA aD CMP L 'check I ef t nargin
E81B )8 ~C : cur sor i, ",i..,do", retJrn
E81C 70 ~OV A.L
E81D D60A SU3 10
E8lF C8 ru :return if colsor at colur.n 2
E820 1303 "::825$ JR SC ~L

::822 7D : 3:>: ~OV A,l
E823 D6&4 SUB 100

E825 IF SCU: RAR
::826 C620 A.DJ A,' ,
::828 2148EB LK Hl.ESCSQ+-3
E82g 77 STO A. [HU

Ea2C 3A52EF LD A. PIAI3!)
E82F E61F AND lFh
::1331 :620 ADD A. '

,
1:833 23 DEC Hl
=834 71 STO A. [HLJ :escsq+2 = vgrt. coo r j s
:'835 2B DEC HL
E636 23 DEC HL :;:>oi"lt to stHt of esc seq

E837 0604 LK 13,4

E839 [,5 :5:l: PUSI-i Be
EB3A E5 PUSH Hl
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0
0

E83B 4E LD C.[HLl"0
~ E83C CD60E8 CALL CRTlO
0 E83F £:1 POP HL;!
g :::84-0 Cl POP Be

......
E841 23 INC HlCD

QI)
E842 lOF5 '"'=839$ DJNl :50l\)

0 E844 C9 R.ETQ)

C"
Q 845 IB ESCSQ: D8 ESC::J
(I)

846 53 DB 'S'0
0 841 00 DB 0
3 848 DO D8 0"0
c:

~
0
0
-a
0

~
o'
::J

;sat s:rae, :o:>r::! escape seQuell(;e

;** '/ coorj
.~ ... l( coorj
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(')
0
"tl
~

E849 CRSTllT :cO'
;?; Returns st:ltus of :::rt.
@ crt is al",:lYs re3.dy

<0
!Xl
I\)

1:8490 prac
CIl E849 F6FF OR I OFFh
C"

Q E84B C9 RET
::::J
~

(')
0
3
"tl
C

~ E84C CRTOJT:
(') ENTRY C out out character
0
-0 0008 EF ESC: 8 f I 3.g bit d ef in i t i O'S0 ;escape
~ DOn EF_G~: 1
o'
::::J

E84C prae
E84C 3A60EF LD A,ESCH
E84F Eb09 AND EF _ESC+H _GR-
ES51 2000 "E860S JR.Nl. CRTlO
E853 79 MOV A,C
E854 Ff.l4 CPI 14h
E856 200B "E860$ HNZ CR,ll:l
ES58 3A&8El LD A,AHSE",B
E85B 2F CMA
E8SC 3268'=1 STD A.,AHSE"l3
E85F C9 RET

860 CRTlO:
860 IEOe lDK E.,OCh ;outout to crt
862 Ol1E3 JMP ROMeDI
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Sets status of i~put device atta~~ed to serial )Jrt

~ets status of output device attacnej to seri31 )ort

()
o-ao
~o·
::J

Eali5

ca65
EB65
E867

:=869

E869
=8~9

E80C
E86E
E86F
E871

lE2D
1841 "'~830$

C063E8
E601
::8
F6FF
C9

SOSTAT:

SISHT:

proc
l~K

JR

prac
CAll
A.NI
iU
OR I
HT

E 9 2Dh
JMPRJ"1

ACISTAr
SI.R~!)Y

TRUE

;Call rOll jr i ver

;return ~ith ~ot ready st3tus

E872 SPIN:l:
Inputs a character froll the serial oJrt

E872
E872
E814

lEi5
B3A "E:8aO$

orae
lDK
J~

Ed5h
JM PR JM

E876 SPJUT:
Jutouts character in reg c to t~e serial DJrt (list devlceJ

876
876 lEOF
878 1836 "=330$

prac
lDK
JR

E 9 OF h
J"lPRJM
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0
0

"0
~ E87A PRTOJT:lC
~ routine does LI ST output and pri,t~r proto::;e>ls
@

<.0 0011 XO"J: llh
(Xl
I\,) 0013 XOFF: 13h
0
en 0003 ETX.: 3
cr

:>006 ACK: 60
3
Q)

0 E87A proc
0 E81A C076EB CAll SPOUT3
"0 E87D Hb7E1 lD A, PRNTER
c:
~ E880 87 ORA A

0 E881 C8 'U
0 E882 Eb02 ANI 2-c
Q E884 2013 "::399$ JRNZ XONXQ1=
!! E886 31.:00 lDK A,O')h
(S- E888 ,39 C~,P C
~

E889 CO ~NZ

E88A OE03 lDJ<. C,ETX
E88e CD76E8 CAll SPOUT

E88F PR Tl 0:
E88F CD72;;S CAll SPI NP
E892 E61F ANI 7Fh ~mask out Darity oit
E394 FE06 CPI ACK
E896 20F7 "E8BFS J~NI PRo TD

:'898 :9 R.ET

E899 XO'llXJF:
E899 CD~9E8 CAll SISTAT
E89C IH JRA A
E89D C8 RZ
E89E CD72E8 CAll SPI NO
E8A! Eb1F ANI 1Fh ;mask out oarity bit
::8A3 FEB CPI XCFF
E8A5 CO ~NZ

EBA6 PR T20:
E8A6 C072E8 CAll SPIN:>
E8A9 E67F AN I 7Fh ~mask out oarity o it
E8AB FEll CPI XON
E8AD 20F1 "::81\6$ JRNZ PRT2D
E8AF C9 ~fT
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E8aD C31 E 3

EUC

;Low ord~r Dyt~ of A:ISr~r rOJtine in ~O~

ROMC!)l

F..8lH
JMP~D\oI

PROC
LDK
JR

ACICTL: S3AUD
Outouts character in c to the ACIA CTLoort.

ACISTAT:
~eturns usart status in ~

lESl
13F9 "'::830$

EBB3
E833
EBBS

E8g3

o
o
-co
~o·
::J

o
o
'0
~
cO
~
6

co
CD
I\)

o
CoO
0-
Q
::J
<D

o
o
3
'0
c:

~
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IEINSTAT:
Ret~rns st~tus of IEEE input port

g
"0
~
cO'
;?;
@

<0
co
I\)

o
Ul
0
o
:;
CIl
()
o
3
"0
c:
~

E8B 7

E8B7
E8B7
E869

lE87
l,8F5 "::830$

EXIT

pr oc
LDK.
JR

A 0 :haracter not availa~le

A ~FY :haracter availa~le

E,87-1
JMPR 01-1

IEJSTAT:
~eturns stat~s of IEEE output oort

Eo'iB3

eXIT A
A

J tr~nsmitter not read1
FFri transnitter read1

E8BB
EBBB
E8BD

lEBA
18Fl "E3g0$

proc
LDK
JR

E,8A-i
JI"PR JM

E8BF IE!N:>:
~eads a character from IEEE Dart

E8BF
E8C1

1 E'H)
18ED "::830$

LDi(
JR

E,8)-I
JMP~::J~

E8C3 IE'JUT:
2ut~uts the c~3r~cter in reg C tJ T=cE oJrt

E8C3
E3C3
EaC5

lE90
l8E9 "E81)0$

proe
LDK
JR

E,9()Y
JMPR, J~
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Gets status of the parallel tcentr:Jnix) printer
att3~hed to tna ieee port

~ets status of tne input device atta:hed to the
[laral lei oort

()
o
"0
~
cO
=:
@

<0
(XI
I\)

o
CD
C7'
o
3
(I)

()
o
3
"0
c:

~
()
o
-aoa
0"
::J

::: BC7

:::8(7
E8C7
E13C9

E8C3

E8CB
E3CB
1:8CD

lE9&
13E5 '"':830$

lE93
lBEl '"'E330$

!)OSTH:

!) 15TH:

pr oc
LDK
JR

proc
lDK
JR

E9964
Jt-\PR!JM

E.93H
JMP~O!1

EBCF ?AH 'liP:
Inouts a character fro'1l parallel port.

E8CF
EBCF lE99
EaDI 18DJ '"'EBaOS

or oc
lDJ<
JR

E.99H
JMPROM

E8D3 f>A~OUT:

Jutouts the character in c to the IEEE port treating t~e

port as a parallel port.

E8D3
E8D3
E8D5

IE9C
18D9 "E8BO.$

proc
lDl(
JR

E.9CH
J"lPROM
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Switches to ro"
saves all regi st~rs

Switches to r3.:n
oreserves all registers

AF
A
o
A,Q.a~R.AM

AF

PROC
OJ
PUSH
XRA
OUT
STO
POP
EI
~ET

SW2R~M:

SW2RJM:

F3
F5
~F

:)3:)0
3208EF
FI
fi3
::9

E8E2

E807

E801
E8D7
E80S
E809
E80A
EdOC
E80F
E8EO
E8EI

~
"0
~
cO·
~
@

co
CD
N

oen
c
o
:;
(I)

()
o
3
"0
c:
~

:=8E2
i:8E2
ESE3
E8E4
E8E6
EaE8
E8EB
E8EC
E8ED

F3
F5
3E 01
1)3 01
320BEF
Fl
FS
C9

PRoe
01
PUSH
LDK
OUT
STO
POP
EJ
RET

AF
",I
1
A,~O~RAM

AF
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E8EE E900 ORG ecp + 1EOOH

E900 OOOit lASTA: ')S it ;used byocc:> i 04?, # drins ;1: 2
E904 0002 DPB: DS 2
E906 0002 SAVD'H: DS 2
E908 0001 TEMDSK: DS 1
E909 0001 TEMTYP: DS 1

E90A 0002 SAVADR: DS 2

E90C 0030 ALV: DS AL VSl
E93C 0020 CSi: DS CSVSl

E95C 0001 SHTYP: DS
E95D 0001 HS TTYP: DS

E95E 0002 XlTKEY: DS 2

"'SG
'SYSTEM SP~C~ AVAILABLE

o
o
't:I
~
;ji
3:
8

~
~
o
UI
c
o
3
<D

o
o
3
't:I
c:

1!
o
o
,J
oa
0"
::J

ESEE
OOGO

xxx:
iF
ERRO"
ENDIF

xxx > :C~ + lEaOH
SYSTEM SIZE TOO LARGE

'SYSTE~ SPACE AVAILABLE
0012'

',lE~OH - (XXX - CCP)

=960
0000

yyy:
IF

.9 ER~OR

ENDIF
;OeCUM2.ASM

YYY > MUM
CODE HIT B"'RAM
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~onitor H~ Storage. C:QCCU,",25.!\S,",
n
0
'0

~sed to assembly IUM resident and ::BIJS
~CO
~ E960 EASO ORG "'RAM
4)

CD "lost disk xfer ruffer and •••
CXI
I\) Format track tem:>13te holding bu ff er
0
en EA80 HSTBUF:
CT
Q EA80 0~80 DS 1024H28
::J
CD

0 Directory g,J ff er
0 HaD DIRBUF: HSTBJF+1)243
'0
c:
!i
0 EFOO 0006 TEM DS 6
0 HOI ;P·~~V TEM+1 orand:>n number se:d-a
0 EFD2 E~CNT RNDV+1 ;OW ERCNT
~ EFJ4 n~c ERCNT+2 ;retry count
o' EF05 H~Y RTRC+l
::J

EF06 0001 lo!PCH~ OS 1 ; pr 01lpt character
EF01 0001 ECrlOP DS 1 ;=0, list ehcD off
EFD8 aon ~DIolRaM DS 1 ;0= RAM, 1= KOM
EF09 0006 DSTS3 OS 6 ;Disk status bytes

!)i sk operati:>n temos and control
EFOF 0002 DMaO~ DS 2 ;Address for read/",rite Disk
EFll DOn DMrI.A )R OS 2 ;C310S, users DMA

fIIots or:1 er of xxxSEC,xxxTRK,xxxDS( must be m3i1t,J.i"ed
along with lengt, rl,2,l).

EFlJ JODI SE'<.DEl: OS ;Set f:>r see-<:-rest:>re :onm3nj i:1 UM
;aepends on disk type. S i ene1S :: 3 h, MP 1 Oh

EFl4 JOn SAVSEC DS 1 ; I as t sector req,Jested
EF1S 0002 SAvnK DS 2 ; I as t track requested
EFl1 0001 SDIS~ DS 1 ;Selected disk drille (0,1)

;SA.VTVP OEFDDH ;SELECTED TYPE (sect:>r size)

EF14 ACTSEC SAVS'='C
EF15 ACTTRK SAvnK
EF17 ACTDSK SDIS(

EF18 0001 SEI(SEC DS 1
EF19 non SEKHK ,)S 2
EFIB 0001 SE<DSK DS 1

EF1C 0001 -iSTSEC DS 1
EF1D 0002 HSTTRK DS 2
EFlF 0001 HSTDSK DS 1

EF20 0001 TElo1SEC os 1 ;U5ed in bios only
EF21 0001 ~DFLAG DS 1 ;Read f I3.g

EF22 OJOl ERFUG OS 1 ;Error reoorting
EF23 oon WR TYPE DS 1 ; Wr i te ooeration tYP3

;ALV: I)S ALVS
;CSV: DS CSVS

EF24 oooe DS ALVS
EnO 0020 DS CSVS

BIOS blocking-jeol:>cking flags
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0
0

EF50 HSTACT: active fla;;"0 DOn DS ;host
~ EF51 OJ::>l "iSHIRT: DS ;Host ",ritter'} flag

~ cr :.Jc;. UV UL UNAC"T: DS 1 iUnaiioc rec c aU,1 t
@ EF53 000-2 J'IAHK: 1)$ Z ;Track
co EF55 DOJl lJNASEC: DS 1 ;Sectar
Cll

EF56 0001 LOSSEC: ;Logical sectorN OS 1
0
(II

CT
Q EF57 DOn LO~O~ ')S 2:::I
CD 'EF59 0001 I(EYl:K :>5 1 ;Zero if locked '<eyboard
0
0 EF51l.. 0002 CU~S DS 2 ;cJrrent cursor position

'3'
"0
c: Keyboard SC3.1 tellPoraries
~ EF5C 0001 TKEY DS 1 ;Tem holding key
0 EF5D 0001 "iKCNT ~S 1 ;Debounce key0-a EF5E DO(H LKEY DS 1 ;L~st va lid ~eystroKe
0

~
EF5F 0001 CKEY OS 1 nast C:Hlt ro I key

0" EFflO QODI F.SCH DS 1 ;ESC holding flag
:::I

:PIAAD --'" nTIlO!"'\ _ •• roo ....

uc K3pt
___ •• __ ... : - I

l"""lJo\,Io.\jJ

t:: __ ~

allY r.£I-lIIOu uu,;) "" ;:)t::'4Ut::11 f", I at' I J i ~ to.

;dependency in VC_i-1014E of 3MKEY.asm
EF61 0001 PIAAD: OS 1 ;Holds last PIA-A da ta
EF62 DOn PUB): os 1 ;Hol:1s last PIA-3 data

Calendar month. jay year
EF63 0003 IDAY DS 3

EF64 IMJNTH IDAY+l
EF65 In IDAY+2

ilia II clo::i( tille ce II s and disk a::tive
see UPTI M: in BM<EV.asm

EF66 0:>Q6 HOURS: !)S 6
EF67 ~IIIIS: HOURS+l
EF68 SEeS: HOUR S+ 2
EF69 SE:6: HOURS+3

Used to deselect drive when there is NO acti vi ty
on drive for n seconds. See FD5K ra.Jtine

EF6A DACTVE: HDURS+4 ;=) by FDSK. Usej by UPTPl

EFbB BELCfljT: HOURS+5 .,,- bell timer ce I I• v

EF6C ::lOn LUMIT DS 1 ;max #cotumns in a logical line
MSG 'L LI 1041 T = ',LLIMIT.'h.'

Disk drive cur re1t positions
EF6D Don LDSEL : DS 2 ; Las t selected drive

EF6E LOTH LDSEL+l ;Last track used for non-selectej dr i ve

EF6F oon IEST(: OS 2 ;save cur r en t st< otr

Interrupt stack
EFll 0028 DS 20*2
EF99 0000 ISTK: DS 0

Stack entry
EF99 0028 DS 20*2
EFC1 BIJSTK:
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EFC1 00:>0 ~O~STK: DS a

EF C1 0001 AC t A): OS ~ I as t command byte written tJ ACIA

EFC2 0004 U 79)(: OS 4 ;179x register S3.V::l ar ~a

EFC6 DOn <.B')Ln ')$ 1 ;keyboard debounce-jelay ce II

;sin:e CP/M CA~NJT boot off 3:. this cell
;to invert the nanes of th~ 2 drives:

=0, all normal, I\=A:. B=B:
=1, all inverted. A=B:, B=A:

)S~SHP DS 1EFC7 0001

EFC8
EFCa += 0008

EFCC
EFDO
EFDO aD 01
EF01 Don
EFD2 0002
EF04 0006

EFDA 0001
EF06 Don
EFDC 0001

EFDO 0001
EFOE Don

ALIGN
')S

SE Q:
AC TTYP:
SAV'TYP: i)S
~DT w~TS: OS
CCI>A')R: DS
<.EVLST: 1)S

SEULG: OS
lE_ADR: DS
IE C-IAR: OS

PIACTL: )S
PP.MJJE: DS

10h
(*+(10H)-1)/(10H)*l10H)-~

1
1
2
6

is usej

EFDF
EFDF += 0001
EFEO
EfEO aon
EFEl 0001
EFE2 0001
EFE3 0001
EFE4 0001
EFE5 00 ::n
EFE6 0001
EFE7 0001
EFE3 0002
EFEA aon

EFEC oon
EFEE 0001

EFEf 0001

8080 ~egister Save Area.
AUG"! 10h
DS l*+(lOH1-11/(10Hl*(10H)-*

U:;S:
ESAVE: DS 1 ; E Register S':lve loc3.tio"l
)SAVE: DS 1 ;D Register save locatio"l
CSAVE: DS 1 ;C ~egister save I:>catior'l
BSAVE: ')$ 1 ;8 Register save I:>c~tio"l

;=SAVE: DS 1 ;FLAGS salle locatiJn
ASAVE: DS 1 ;A Register save l:>c3.tio"l
LSAVE: DS 1 ; L K.e'~ister save locatio"l
~SAVE: uS 1 ;H Register save locatio"l
PSAVE: DS 2 ;p:;~ :aUNTER sav:.- lo:atiJn
SSAVE: ~S 2 ;USER STACK ooir'lter 531/e I :>c at i 0'

Bi<PA: ')S 2 ; I as t breakpoint ajjress
BK:>C: DS 1 ;Contents of bko

VRTOFF DS a~ST VERTICAL OFFSET TA(E'l qJM COUT

Interrupt Ju~o Vector is between EFFg. EFFF.
Endx lo1R AM

~o E~~~~5. 523 labels. &1C3h bytes not used. Pr ogr a:n lIrU
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0
0

~
s @FREQ ::>HO

cD n ACIAD EFC1 5::lfi 3

=: HICH E13C 4/49 43# '7
I

§ ACIST~ E833 4/50 41116 43#13-CD ACK OO~6 42# 8 42/21co
I\) ACMD E19( 5#49 22120
0 A:TDSK EF17 27/ 1 28/12 48!t3~CD
0- A:TSEC EF14 27/13 28/16 29/17 48#37Q
:::I A:TTRK EF15 27110 28/14 48#38
CD

ACTTVP EF)O 27/16 28/13 50#180
0 AHSCRL E1Fb 37/12 38# 2
3 AHSENB E16a SUB 38/ 6 40/26 40/28'0
c: s ALIGN "ac 5::>/15 50135
~
0

ALV E90C 7/12 7/24 47#23
0 s ALVS 00')( 48/'57
-0 ALVSl 0030 3#13 1112 1/15 1#15 7124 7127 7#27
0a 47/23
0' n ASAVE E"FE 5 50#42
:::I n BASVLD n080 37# 8

BCep E521 21/45 ""'u'CL
"-J.f!'"..)U

n BCPM E519 21#51
BODS 0306 2# 4 22115

n BElCNT EF6B 4:;1#4-1
BIOS =100 2# 3 21 7 4/ 9 S/20 22113
BI0STI<. EFC1 11/31 49#60

n 3KPt. EFEC 50#48
n B(PC EFEE 50#f.9

MATE El!>9 5#20 21131
n BS4VE EFE3 5::>1140

CAUTO EBD 5#53 5/55 22113
CAUTOl ::>0:>7 5/53 5#55
CBODT E4ED 40111 21#23
CCP ::8:>0 2# 2 21 3 21 4 21124 21/48 22128 22154

471 3 47/ 8 4-7113
n CCPADR. FD2 50# 21

s CDISK 004 14/17 14/20 211402 22/56
Cf4KSH 3FA 13/29 151# 2
CrlKSEQ 4::>8 15/16 ISN22

n CJ<:EY F5F 49#17
CNST 7U 35/ 5 36/1 2
OtlST5 7AC 30/19 36#27
CNTUO US 5/26 ';1156
oaHU lAb 5127 6# 2
CNHl2 H7 5123 6# 3
CNHL3 U8 5/29 6# 4
CNTU4 lA9 5/30 6# 5
CNTU5 IAA 5/31 bit 6
CNTU6 UB 5/32 611 7
CNTH7 lAC 5/33 6# 8
C'IIHL8 lAO 5/3l.t 6# 9
C"JTU9 HE 5/35 6#10
CQNIN 733 4/14 32#16
CJNDUT 738 4-115 311 5 32#26
CONST HE 40/13 3211 6
CDU\lT Jel 3!>/17 37113 37#20 37/50
C~ 000 14-124 14/29 22/39 22142 22/42
C~STAT 849 35/25 40# 2
cnlO 860 39/ 2 40/22 40/25 4:>#31
CHOUT 840C 35/19 35/31 40#13

n CSAVE FE2 50#39
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a
0
"0 CSV ~93C 1111 1/23 41#24
~
cO s CSVS 0020 46/58
;:r CSVSZ 0020 3#14 7/11 1/14 71i!l4 7/23 7/26 7#26
@ 47/24
co CLJNlCT E4C9 191122 20/12Cl'
I\)

CURS EF5A 38110 49#11
0
CI> DIDS,", 0039 2#28 1/15 1/27 gIll
0-
0 n DACTVE EF6A 4~# 39
:3 DBUC: 0080 21/60<Il
() DJXLTS 0000 11 7 7/19 8/ 4 '3#11
0 DEC DOD8 2#25 9/443
"0 DECDSloI 001\8 2#31 9/41
l::

~ OECXL T E252 ~/ 8 8#28
() DENER~ F3~2 141 1 14#23 14/26
0 DcNL 0025 14/23 14# 26-a
0 DIR3UF EE30 7/ 9 1/21 4B#11
~ n 1)I~3M oon 2#45
o· )ISPC'i E708 32/39 33/19 33/30 33/41 34# 2
~

s D"'A :l080
J~A~OR EFll 19/~4 26/37 48#26
DI4ADR EFJF 22/ 3 43#25
DJNE ::5H ?U22 22/26 221145
D:JNfO E511.5 22/47 22#52
DJNE1 ESA8 22/34- 22#54
DDW"J EB1 5/38 6#13
DPB E9:>4 16/40 16/60 47#16
J03ASE E200 7# 4- 13/24 24/40
DPB')l E29E 7110 7/22 9# 6., DPBDEC E2JE 'H42
D?B:;E"J na: 3#43 9/ 8 9/17 =1126 9/35 ~H44

n D'BIBItI :' 2CE ~#33

n DPBSI E2AE 9#15
DPBSTA E29= 9# 4 9/56 16/27

n Dl)BXO E:2gE 9#~4

n OPBXn. ~2:E 9#51
D'H:>E'4 11a: 3#17 1/ 6 7/13
D~V E3)1 14/11 14#23
D~Vl E3F9 14/12 14#30

n DSAVE EF~l 5:>#38
DSKD1 OO)C 2#22 9/ 3
DSKS1 OOJ5 2#21 9/17

n DSKSWl) EF::7 ')~#lZ

OSP:H1 l.:7!>B 34#1) 34/12
n DSTS3 EF09 43#22
n E::HDP f:F')7 43#20

E::ESC 00::13 4DIllS 40121
EFG~ Don 40#.17 "onl

n E\lRJM 0000 2#44
EuT3L E133 5/40 6#15
E~C~T ::F::l2 48#16 48/17
::",-FL~G E!=22 23/18 25/14 25/21 29/24 29/27 3 'JI 5 +3#.51

n ESAVE EF::O 5:)#37
s ESC JH3 3~/ 9

ESC1 EFSO 22/ 7 40/20 49#13

ESCS r) ;:845 3B/4-B 39# 9

ETX 0))3 42# ? 42/21
5 FALSE OOJO
5 F:a :Jose

FILL i:644 23/13 25/ 6 26#
FIlL2 E65A 26#26 26134
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(')
0 FILL3 E65F 261213 26#31"~ FILL35 ::665 2'J1?4 26#36
i:i F!LL4 ::638 20#55 26/60
~
0 FILLS ::'691 26/50 26/57 27# 3
co FILL6 E6~4 26/46 211# 5
CD FINU E6E3 27/22 29# 2N

0 FLUSH E6Cl 12/ 8 25120 271 3 23# 2
{II

e- n FMTJ E139 4#32
Q fJRER" E3J8 14/ 4 14# 28 14/31:::l
CD FJRl 0021 1412~ 14# 31
(')
0 F?YJIB :>0)8 2#15 2/23 2129 2130 2/31
3 F?VSI3 ')010 2#14 2127
"c: n FSAVE EFE4 50H1
~ s FWAVM FOOO
(') GJEN :;431 151'.1 1 ,,~ 20
-0 GETDE\j E4~O 16/13 1.3# :2
0 GDDIS? EBB 32111 32/21 32#36a
0 GJRDM E33A 1l/3!> 11#50
:::l G~ET E4ZC 15/34 15/39 15~44

s H"IHE 2900
s H.SIO 2AOO

n Hi<.C:\IT EF50 49#15
HJME E33F 4/19 12# 2 21/49
HJU~S EF66 491132 49/33 49/34 4U35 49139 49/41

n HSAlic EFE1 50#44
HSTACr ::F50 12110 23/23 26/42 4 ~3# 61
HSBUF EA~O 221 2 26/21 43# 7 !t9/ll
HSnS !( EFIF 271 " 2 BIll 48#47
cfSTSEC EFle 26/51 27/12 23115 43#45

n HSTSIl ')400 2#13
HS TTR!( EFlD 271 9 28/13 48#46
HSTTVi> E950 26/47 27115 28/11 41#27
HSHIRT EF 51 25/13 281 b 49# 2
IBM 00:)8 2#24 9/35
IB~,)S'" DOgC 2#30 9/38
1314XlT 0000 81 7 ari26
I DAY EFf,3 49#26 49/27 49/28
1 EADR EF)B 21/39 50#25

n IEB1C E13F 4#36
n IEB2C E142 4#37
n lEB3C E14-5 4#33
n I EB4C EH8 4#39
n IEB5e tHB 4fHO
n lE8bC El4E 4#41
n IEB7C EISI 4#42
n IESSC E154 4#43
n IEC-iA~ EFi)C 5:)#126

lEEEAD EHl9 5#42 21/33
IEINP E8BF 35/15 44#23
Ii:I~ST E867 35/ 8 44# 2
I:COSH ::338 35/28 44#15
IEOLJT E8C3 35/22 35/34 44#37
usn ,:f:,F 10/14 49#51

n I~D'Hrl EF54 49# ?7
I JBITE =166 5till 21/23

s InnE 1003 21/29 341 3
n I Sf( EF99 49#56
n lYR ::F 65 49#23

J"'P~O~ =630 41/ 7 41130 41/40 43# 2 43/13 44110 4'+/23
44/32 44/42 451 g 45/19 4'5/29 45/4(;
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Dsoorne Ci'/M 2.2 C~IJS Rev 1.4 C:'JCCU"l~5.a.SI1

(')
0
"0 n KBDlV EFC6 5:># 6
~ KEVIN!' EHF 35/12 371:/ 2!Co
3: n KEYLCK EF59 49#10
@ n KcYlST EF)4 '5 J# 22

co KI'JD ::131 37#12 37/51
CXl
I\) KINI0 E7C6 37/15 37#27
0

K~ET ::7C3 37#24 37/35 37/37CIl
CT

L~SiA E900 15/15 47H150
3 n LDA)~ ::F51 49# ~
(I)

(') LDSEl EF~D 49#48 49/49
0 n L'HU E:FbE 49#4-9
3
"0 LEFT ::132 5/39 6#14
c

LF JO:JA 14124- 14/29 221B 22142 22142
~
(') LIST E73F 4-/1& 31/14 32#4D
0 LISTl E74E 331 8 33# 17-a LISTST E7S3 4/26 33#4S
0e l I(~V cF5E 36/23 4qlt1&

0° _ II "11 T ::~ SC 21/36 49ii44
::I

L JGS EC :::::56 2:>114 24/30 49# 6

"'l LSAVl: ::F::6 5:J1t43
LV"lE~ 1DJO

s LWA~E14 FF=F U 9

n MINS ::F 67 49B3
n MPCiR ::F :>6 48#19

s "1Ul1 ::6,80 47/37 4 81 3
14SIZE 003B 1#50 22140 22140

MVI~FJ ::1')6 23/1:J 24/16 30# 2
NJ$I( DOn 3#11 7/ 6 7# 6 7113 7#13 13114-

NEXT :::72'3 31/45 31#49
NEXTC ::71D 31#37 31153
N~F)D :>on 3#12 1113 7#13 7/25 HZ5

NJMDP3 JOJ6 9#56 16/26

5 NVDl 0018
P~~INi' E8CF 35/14 45#24
P~RJUT E8')3 35121 35/33 45# 34-

PIAI\D EFSI 33/13 38/27 49#22

P I AD ~FS2 38150 49#23

n PIA~TL EF)D 50#28
n PINIT ::138 5#46

PI NTFS E1I'lA 5#44 331 5
PISTAT E8C3 35/ 7 45"13
PJSTAT ':8C7 35/27 4-5# '-

n PP.140::> HOE 5011'29
PRI\lT ::711 14/13 22/50 31# '-
P~NTE R E167 5#14 42/12
PUI0 ::83F 42#24 42/28
PU20 =8~6 42H:) 42144

PRTJUr E87A 35/32 42# Z
n PSAI/E EF:::8 50# 45

PSn. E716 31#11 33/14
PU:I\l EBI 32120 35#11
PTR:OLJ E:7 39 32131 35#18

PTR: Sf :::779 3ZI10 35ii 4
PHLIS EB9 331lB 35# 30
PTRLST c7H 33/57 35#24
PTRPN: =789 33/29 35#17
?HRD~ ::7Bl 33/4D 3 5it 10

PUN:H E755 4/17 33# 24
n RIBX ::<::C2 '5:)# 5

RDFLAS EF21 25/14 27117 48#5:>
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(")
0 n RDTWRT EFDI 50#20"0
~ READ E5Bl H24 22'59cO·
;r RE40E ~ EHe HI!! 33#35

~
n REGS EFEO 50'36

CD RETlJR~ E420 15lft2 15#46
(Xl RHC E800 38/11 38#24l\)

0 lUG·H :BO 5/31 5#12
rn

RNDI/ EFOl 48115e- 48/16
Q ROMCOl E317 lUIS 31/29 40/33 43/ 2
::::J
CD ROHCOE E312 4/32 4/33 4/36 4/37 4/38 4/39 ltI ~O
(") 4/41 4/42 4/43 H45 4/46 4/41 111 2
0
3 ROMJHP E319 4/31 1U18 18/32 21/52 29/23
"0
c: RJHUM EF08 10/ 5 46/11 46/28 48#21

~ RO"'U E2FE 4/30 101 2
(") n R!JHsn EFC1 49#b1
0 ROMVEC :nOO 11/16 21/51 29/13-a
0 n R~I ~133 41130e RTRC EFJ4 43#11 48/18o· n RTRY EF05 48#18::::J

SlOSH OOZE 2#?7 9/20
SAVAO~ E90A 29/15 29120 41'21
SAVOPli E906 13/26 13/45 16/51 41#11
SAVSEC EFt4 48'32 48/37
SAVTRK EF15 481133 48/38
SAVTY? EFJO 18/25 13/37 1SHI 50#19
S8AUO E13C 4#33 21133 43/ 7
SCRL E825 38/22 38/41 38#45
SCRSZE E16A 5#22 21/35
Si)l 5K EF17 18/23 18/29 18/35 48#34 48139

n SEC6 EF69 49##35
n SECS EFb8 49#34

SECTR" E4i>8 4/27 19#56
n SEKDEL EF13 491130

SEKDSK EFlB 13/16 14/ 9 18/28 24/42 26/53 27/ 5 48#43

SEKSEC EFtS 26122 26/36 26/52 26/53 27/11 30/ 8 ~8#41

SEKTRK EF19 12/12 12113 19/ 3 24/28 27/ 8 4B/H2
SEKTYP E95C 13/39 24/21 26/16 2S/48 21/14 41#26
SELl) E3l4 13/15 14U5
SED1 c4BA 16/H 17#14
SELD2 E4BO 1&/37 17117
S El:>S( 1:350 ...,20 13/1 2
SELER E38C 13130 1411 4
SHERI ::396 14/ 6 14/1 9
SEN[)E~ :>130 1 :HI 20 18131
SEQ EFCC 13/4.1 15/24 50#11

n SEq,Fl:; EFJA 50"24
SETOM4 E4)) 4/23 19#45 21/61
SETSEC E4CE 4/22 19#32
SETTRK E4BB 4/21 19/1 2

s 51.120 0055 5/20
s SI.~R() 0001 41/17
s SI.S1& 0055
5 SI.S64 0056

SIG!IIL 0038 22/36 22#43
S 1(;-.0 .. E5&1 221136 22143 22/49
SISUT E8&9 35/ 6 4U12 42132
SOSTAT E8S5 35/26 41# 2
S PI N? E872 35113 411125 42125 42/35 42/41
SPOUT E876 35/20 411135 42111 42/22

n SSUE EHAo 50'4-6
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0
0 STROUT E719 311 ~ 31#20"'< s $VER DaDE
c5" SW2U14 E8E2 11/37 21/26 46U9
~
0 SWHO,,\ E·8n 11/35 461 2
~ s SYS 0005CD
CD s SYSDAT 0010N

0 s SYSL 0006
CIJ TcM EF:lO 4gU4 48/15l7
Q TEMDS( E908 18/24 18/34 47118
::J
CD TEHSE :: EF20 H/39 301 7 48149
0 TEMTYP =909 18/26 18140 47#190
3 n H.EY EF5C 49tH4
"t:I n TUN EItES 20'22c:
~ s HUE FFFF 5/18 41119
0 UNACNT EF52 12111 19/26 23/12 24/27 24/34 49# 3
0 U"IASe: ::F55 20110 24/54 251 3 49#1 5-a
0 U"ATR( EF53 19/ 9 24/29 24/58 24/60 49# 4a UlJ ElAF 5/36 61111o· VERS 0016 . lt33 22/41 22141::J

s VFLJ FFCA 38119 38/28
s VLOL DOH

n ViH::lFF EFEF 50N51
WBDJT E513 ,.,12 211141

n W~ALL 0000 2#35
W~i)IR Jon 2136 25/19
WRIT1 ESE4 24/24 24#21
WlUT2 E5F3 24/20 24134
WR IT25 ~601 2""46 24/41
WRIT3 E61E 24/32 24/51 25# 3
WHT4 E623 24/37 25' 6
WitITE =5CE 4/25 24' 2
WHYPE EF23 24/18 25/18 48#52
W~UU Don 2'31 24/19
XERJX Don 2#23 9126
XlT8L E1~B 5#2~ 31/41
XLTHY E95E 37/17 31/41 41#29
XLTS E22C 8/ 5 81113
XQFF )013 42# 6 42/31
XJN 0011 42# 5 42/43
XONXDF E899 42/16 42#31
XTA8 E220 8N 2 16/29
XTRXLT =216 8/ 9 8132
XXDSM 0053 2#29 9/29
XXX E8EE 47f1 2 41/ 3 411 8
XXXLTS E240 81 6 BHB
YVY E960 41#36 41/31
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