









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































OPERATION DESCRIPTION

The hardware and software associated with AlM
have been designed to retain the same command
structure as the SDB. The only difference is that all
operands (Memory Addresses or Port Addresses)
which correspond to the ‘Target’ system must be
preceded: by the letter ‘T’. The commands available
with AIM are summarized below. Designations s, f
and d stand for operands.

MTs Display and update target memory
ats

MTs, T Tabulate target memory block s,f

PTs Display and update target port s

P Ts,TF Tabulate target port block s,f

ETs Execute target program at s

B Ts Set breakpoint to exit target
program at s

STs Begin single step execution at s in
target program

LT Load formated tape into target
memory

AIM—-70 PHOTO

792

.D Ts,Tf Dump formated tape from target
memory block s,f

.C Ts,Tf,Td Copy memory block s,f in the SDB

.Cs,f, Td or target to the memory block

.C Ts,Tfd location starting at address d in the

SDB or target

Each of these SDB commands may be applied to any
portion of the target system’s port or memory map.
This is accomplished by means of a ‘handshaking’
procedure between the CPU on the AIM and the
CPU in the SDB. Handshaking is initiated when-
ever a target system breakpoint has been encoun-
tered, or the single step execution of a target instruc-
tion has been completed. Also, whenever handshak-
ing is initiated, the contents of all target system
registers (Scratchpad, Status, Accumulator, etc.) are
transferred to a designated portion of the SDB
memory map where they may be examined or modi-
fied. This portion of the SDB memory is called the
‘Register Map’ and is also used to initialize the target
system register whenever execution is initiated (or
resumed) in the target system.



BLOCK DIAGRAM DESCRIPTION

As shown in the block diagram, the AIM-70 contains
all the functional elements necessary to emulate the
MK3870. The portion of the handshaking software
(called ‘Snapshot’) which resides in the target memory
map is located in the PSU on the AIM Board. An
MK 3871 (Pi10), is used to emulate the 1/O timer, and
interrupt features of the MK3870. Note that the
AIM-70 contains 3K bytes of RAM memory-1K bytes
more than required to emulate the MK3870's 2K
bytes of ROM. The extra 1Kx8 of RAM is provided
for use during program development for ‘Patches’
and to allow execution of the user’s program prior
to final optimization and code reduction. The
AIM/EMULATE switch is provided to disable the
extra 1K of memory and the upper 5 bits of the
program and data counters. When the AIM/EMU-
LATE switch is in the Emulate position, the AIM-70

AIM 70 BLOCK DIAGRAM

is an exact RAM based equivalent of the MK3870.
When the switch is in the AIM position, the ex-
panded memory and handshaking are available for
use during program development.

The AIM-70 clock may be from either the Target
system, from an on-board crystal oscillator, or from
the SDB-560/70 clock.

MULTI—-3870 APPLICATIONS

For debugging applications incorporating more than
one MK3870, multiple AIM—70s may be used in a
single SDB/AIM development system. For these
systems one AIM—70 plus an adaptor board is re-
quired for each MK3870 being emulated in the
system. The adaptor board (designated AIM-70X)
permits the use of a single SDB-50/70 for controlling
up to seven AIM—70 boards. This adaptor board is
physically inserted in the card cage between each
AIM—70 and the SDB-50/70 bus.

. TARGET CONNECTOR
0 < - O
=235 e 05 ~
[ cc|¢c g 4 m -':‘
2% Ine 212 |¥ tARGET %
RESET
L
PIO cPU l€—d---0—] cLOCK =
‘o T
A A A
Y 4
CONTROL
LOGIC
DATA
PCONTROL 4#
Y \ \
PSU
(SNAP-SHOT) sMi
AlM/
) Remurate 2
]7- ‘ Y
ADDRESS DO
CON- —>[Eua——>A RAM LATCH
TROL ] w_ DI
LoGIc + A
 / 4 Ak
PORTO PORT1 PORT15  PORT 14 PORT 11 PORT 10 &

8512001
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AIM-70X PHOTO

ORDER INFORMATION

Name Description Part No.
AIM—70 Operations Contains a complete description of the use MK79549
Manual and operation of AIM—70 and AIM—70X

for developing software for 3870 applications.

AIM-70 Includes the complete AIM—70 circuit board MK79031
with the above described documentation.

AIM-70X ‘Includes the AIM—70X circuit board with MK79053
the AIM—70 operations manual.

SDB-50/70 Includes the SDB-50/70 circuit board with MK79019
complete documentation. The SDB-50/70
is used both with the AIM-70 and as a stand-
alone microcomputer with resident firmware
for F8 program assembly and text editing.

*All prices are subject to change without notice and apply only within the U.S. and Canada
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MOSTEK.

MICROPROCESSOR HARDWARE SUPPORT

F8 PSU Emulator (EMU-51)

FEATURES

O Completely emulates the MK 3851 Program
Storage Unit (PSU)

O Utilizes either MK 3702/1702A or 2708 PROMS
O 2MHz operation

0 40-pin adapter cable for simple fast interconnect

The F8 PSU Emulator is a development aid for
designing and field testing F8 microprocessor systems
which utilize one or more MK 3851 Program Storage
Units (PSU). The Emulator is electrically equivalent
to the PSU but is field programmable instead of
mask programmable. This enables a user to obtain
final hardware verification of all PSU programming
prior to ordermg custom PSUs. Also, since the
Emulator “plugs in’’ like a PSU (via a male 40 pin
connector on the end of an “umbilical cord”), pro-
totype systems can be converted to final production
status by simply unplugging the Emulator(s) and
plugging in the corresponding custom PSU(s).

The MK 3851 is a 40-pin integrated circuit that
provides 1K bytes of ROM, two 8-bit latched 1/0
ports, a software programmable timer, and interrupt
circuitry for vectored addressing and priority control.
Multiple MK 3851 PSU chips can be used in a single
system.

USING THE EMULATOR
The Emulator performs all the functions of the PSU:

ROM

INPUT/OUTPUT PORTS
INTERRUPT VECTOR
TIMER

The ROM section of the Emulator uses either four
256 x 8 bit ultraviolet erasable PROMs or a single
1K x 8 bit ultraviolet erasable PROM to provide
non-volatile storage of the users’ program. The
PROM(s) should be programmed using a PROM
programmer and then installed on the Emulator.
The six ROM address select switches can then be
used to establish the location of the PROM in the
system memory map.

The input/output ports, interrupt vector, and timer
functions of the Emulator, are nnplemented using an
MK 3851/12001, which is provided on the Emulator
Board.

SPECIFICATIONS

Operating Temperature Range . . . 10°C to 40°C

Power Supply Requirements (max.)
with 4, MK 3702s with 1, 2708
+12V £ 5% @ 75mA  +12V 5% @ 75mA
+5V £ 5% @ 500mA  +5V +5% @ 350mA
—12V +5% @ 200mA —12V +5% — 100mA
Board Size .. .8.2in.x9.19in.x 1.0 in.

Connectors/Cables: (supplied with board)
+ 5-Pin Power Connector
+ 40-Pin Ribbon Cable (18 in. long)

795

Develop

Aids




MK 3851 PSU BLOCK DIAGRAM @
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EMULATOR BLOCK DIAGRAM DESCRIPTION

The Emulator block diagram shows how the PSU
Emulator functions. Six ROM page select switches
allow the user to place the 1K x 8 PROM memory
at the desired location in the system memory map.
Selection logic compares the most significant six
bits of memory address from the Static Memory
Interface (SMI) circuit with the six ROM page select
switches, and causes the control logic to enable the
PROM data output driver when the address is within
range. Communication between the SMI and the
CPU takes place on the Data Bus and the ROM
Control Bus in the conventional manner. Note that
either four 256 x 8 bit PROMS or a single 1024 x 8
bit PROM may be used to implement the PROM
memory. '

An MK 3851 PSU is used to provide timing and
I/0 port interface. The Data Bus is not connected
directly to this PSU. Instead, port address translator
logic modifies the contents of the Data Bus to allow
the user to select the /O port address desired.

796

The 1/0 port addresses are determined by the posi-

tion of the six /O port select switches on the

Emulator. The external interrupt line and the in-

terrupt request line of the PSU on the Emulator

provide interrupt control that allows the Emulator

ItDOS perform in the system exactly as a production
u.

The Interrupt Vector address on the Emulator is
determined by the fifteen interrupt vector select
switches, allowing the user to simulate the mask
programmable vector address on the PSU. Since a
PSU is used in the Emulator to provide the interrupt
control logic, the interrupt control port status can
still be modified normally.

The timer contained in the on board PSU circuit
provides the timer function for the Emulator.

After the PROMs have been programmed and the
switches have been correctly positioned the Emulator



EMULATOR BLOCK DIAGRAM

ROM PAGE 1/0 PORT N
SELECT SELECT "
SWITCHES SWITCHES | [ r=——~- | [&——— EXTERNAL INTERRUPT
TIMERl
U —U bem-oo) Ll o INTERRUPT REQUEST
I
SELECTION TRANSLATOR | poven MK 3851/ [ — PRIORITY IN
LOGIC LOGIC PSU [ PRIORITY OUT
e i
1/0
1
I-1Kx8 4-256x8 SMI 1 170
PROM PROM I
1 7N 7aX 1
I t - A ” cLock
- : WRITE
} CABLE TO 40 PIN
CONTROL | L\ MALE CONNECTOR
LOGIC |
|
I — DRIVER I% ROM C BUS
| I
] N
—— DATA BUS
Il
v
L
DRIVER
INTERRUPT <«—+5VDC
VECTOR SELECT
SWITCHES -<+———+12 VDC
<«——-12VDC
may be connected to the user’s system by simply ORDER INFORMATION
plugging the 40-pin connector into the corresponding
Egiéjrd,SOCket in the production/prototype circuit NAME | DESCRIPTION PART NO.
EMU-51 PROM Emulator for MK 79018

DOCUMENTATION

A complete set of documentation is provided with
the Emulator to describe both the internal opera-
tion of the circuit board and the techniques for
using it in system development. Also included are
detailed instructions for ordering MK 3851 PSU’s
directly from the already verified data contained in
the corresponding Emulator (i.e. the contents of the
UV PROMs and the various switch positions).

the MK 3851. Includes
power cable and 40-pin
interface cable. PROMs
not included.

*Prices are subject to change without notice and apply only
in U.S. and Canada.
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MOSTEK.

MICROCOMPUTER SYSTEMS

Video Adaptor Board (VAB-2)

FEATURES
O Complete video interface system on one board
O Single supply (+5VDC or 12.6VAC) operation

O On board rectifier and regulator for 12.6VAC
operation

O 16 lines of 64 characters

O Full ASCII character set - 128 symbols including
upper/lower case letters

01 Full cursor controls: 4 ¥ < = home, screen clear, :
carriage return, erase to end of line/screen; plus SPECIFICATIONS
direct X-Y addressing
Operating Temperature 0°C — 50° C

O 8bit ASCII or 5 bit Baudot operation Power Supply Requirements
5VDC+5% @ 0.75A max.
or
8 — 14 VAC rms @ 0.75A rms max.

Board size (with power supply) 14 x 6.5 x 1"

(without power supply) 12" x 6.5" x 1"
The VAB-2 is a single board video terminal based on Vid :

-0 1 eo output 1.5Vp-p into 7582 -

the MOSTEK MK3870 single chip microcomputer. It pu ) p-p into 7562 (EIA RS-170)
functions as an interface between a 20mA full duplex Current loop input/output 20mA nominal opto-
serial data loop, an ASCI! encoded keyboard, and an isolated 240V max loop to ground
EIA standard vnc_ieo monitor. The only other external Keyboard inputs — standard TTL compatible
component required is a 12.6 volt transformer.

DESCRIPTION

The P.C. board ‘form factor’ facilitates installation
within most standard keyboard housings. Alterna- CUSTOMER SUPPLIED EQUIPMENT

tively, the 2 inch power supply section may be cut  Keyboard — Cherry B70-4753 or equivalent
off the P.C. board allowing the board to be inserted . . .
into a standard 12" card rack (such as Mostek’s Monitor — SC Electronics, Inc. 10M915 or equivalent

XAID-100 MK79034) for system use. Transformer — Stancor P8384 or equivalent

Aids

Develop
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MICROCOMPUTER BASED

The heart of the VAB-2 is the MK3870 single chip
microcomputer. The MK3870 provides the following
functions: :

Serial data link interface
Control character decoding
Cursor positioning
Keyboard interface

ASCII OPERATION

In ASCIl mode, the VAB-2 receives and transmits an
8 bit code (parity bit = 0 on transmit, ignored on
receive). Two stop bits are transmitted by the VAB-2,
but only one stop bit is required by the VAB-2 re-
ceiver. The VAB-2 works equally well with external
systems transmitting one, two, or more stop bits.
Available Baud rates for ASCIl are 300 and 110.

See also Figure 1 — ASCII character set, and Table 1 —
ASCI| control characters.

BAUDOT OPERATION

In Baudot mode, the VAB-2 receives and transmits
a 5 bit code (compatible with Model 15, Model 28,
orsimilar Teletypes™). Two stop bits are transmitted,
but only one stop bit is required by the VAB-2 re-
ceiver. The VAB-2 works equally well with external
systems transmitting one, 1.5, or more stop bits.
Available Baud rates for Baudot are 74.2 and 45.45.
In Baudot mode, the only control codes available are
carriage return and line feed. The Baudot ‘‘Letters’’
and “Figures” shift characters are generated auto-
matically as required. Keys on the ASCIl keyboard
which generate codes having no equivalent Baudot
code are ignored. ASCIl code ‘‘Rubout” (7F1g or
1778) generates a’‘Letters’” shift to facilitate synchro-
nization of the distant end receiver.

ASCII CHARACTER SET

aBybedAurTZoYwR0123°2 2/ [« 4y
1" #$% & () +,-,/0123456789:;<=>7?
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]A
‘abcdefghijkimnopgrstuvwxyzi{}} ~F

Figure 1

BAUDOT CHARACTER SET

ABCDEFGHIJKLMNOPQRSTUVWXYZ
—?2:*3%$&#8().,9014157;2/6"

Figure 2

FUNCTIONAL DIAGRAM
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OCTAL HEX CNTL FUNCTION

004 04 D HOM Home — moves cursor to upper left corner of screen

005 05 E EOL Erase end of line — erases current line from right margin
to current cursor position (1600mS max)

006 06 F EOS Erase end of screen — erases lines from bottom of screen

1 to, but not including, current line (400mS max)

010 08 H BS Back space — move cursor left one column unless
already in left most column

011 09 | HT Horizontal tab — moves cursor right one column unless
already in right most column

012 0A J LF Line feed — moves cursor down one line, scrolls screen up
if already on bottom line

013 0B K VT Vertical tab — moves cursor up one line, scrolls screen
down if already on top line

014 oc L FF Form feed — clears screen and homes cursor (400mS)

015 ob CR Carriage return — moves cursor to left margin

020 10 P DS Down shift sequence — causes character following DS to
be interpreted as printable rather than control. Required
for lower 32 symbols (Greek and math), but may be used
with any characters.

021 11 Q DC1 Device control — sets AUX bit

023 13 S DC3 Device control — clears AUX bit

033 1B ESC Start cursor sequence —
ESC + AV AH adds AV modulo 16 to vertical cursor address

AH modulo 64 to horizontal cursor address
ESC = AV AH sets vertical cursor address to AV modulo 16
horizontal cursor address to AH modulo 64
177 7F DEL Delete — moves cursor left one column, unless cursor was already

on leftmost column; erases new position

TABLE 1. — ASCII CONTROL CHARACTERS

CHARACTER GENERATOR

The VAB-2 is shipped with an MK34073 (2K x 8)
character generator ROM, providing 128 displayable
characters (see Figure 1 — ASCII character set). For
custom applications, the MK34073 ROM may be re-
moved and an MK2708 type PROM (1K x 8) installed,
programmed with the user’'s custom font (external
+12V and -5V or -12V supplies required for some
PROMs). Alternatively, for high volume applications,
a new ROM mask may be ordered. The MK34000
series can provide two complete 128 character sets

per ROM. Provision is made for wiring the AUX’

bit to the ROM for program-selectable character
font.

AUXILLARY BIT OUTPUT

A special output (AUX) is provided for custom
control applications. AUX is capable of driving one
TTL load, and is brought out to the P.C. edge con-
nector. AUX is cleared upon power up and each time
a DC3 character is recieved. AUX is set upon receipt
of a DC1 character.

KEYBOARD

The VAB-2 interfaces directly with standard ASCII
encoded keyboards. Although normally used with
active high data and strobe keyboards, provision is
made for active low keyboards.

Q
°
]
>
o
o

)
]
<




CUSTOMER SELECTABLE OPTIONS

O

0
m}
0O

802

50/60 Hz (Strap option)
110/300 Baud ASCI|I (strap option)
74.2/45.45 Baud Baudot (strap option)

MK34000 series ROM or MK2708 type PROM
character generator (strap and population option;
MK34073 standard)

5VDC or 12VAC operation (strap and population
option; 12 VAC standard)

Serial loop connector — 16 pin DIP socket or 26
pin edge connector

Active high or active low keyboard input (popula-
tion option; active high standard)

Custom features and/or character generator for
high volume OEM applications (one-time mask
charge applicable)

ORDER INFORMATION

NAME DESCRIPTION PART NO. | PRICE
VAB-2 Detailed description MK79560 $ 1.50
Operations | of the use and
Manual operation of VAB-2
VAB-2 Source Listing of MK79561 $ 15.00
Source the 3870 Firmware
Listing used in VAB-2
MK3870/ | Pre-programmed 3870 | MK79056 $ 50.00
14001 used with VAB-2 plus
Firmware the Operations Manual
Package and Source Listing

described above
VAB-2 Assembled and tested | MK79052 $195.00

VAB-2 Circuit Board
plus the Operations
Manual and Program
Source Listing

*Prices are subject to change without notice and apply only toU.S. and

Canada.



MOSTEK.

Z80 MICROCOMPUTER SYSTEMS

Software Development Board (SDB-80)

HARDWARE FEATURES

O Available with choice of either 4K or 16K bytes
of RAM

Four 8-bit I/0O ports with handshake lines
Serial ASCII interface (110-9600 BAUD)
Fully buffered for system expandability

Four counter/timer channels

O o oo o

On board capacity for 5K bytes of PROM or
20K bytes of ROM

SOFTWARE FEATURES
O 2K x 8 Operating System in ROM (DDT-80)
O 8K x 8 assembler/editor in ROM (ASMB-80)

O Channeled 1/0O for user convenience

GENERAL DESCRIPTION

The SDB-80 is a stand-alone microcomputer designed
by MOSTEK around the advanced Z80 micropro-
cessor family. It contains more_on-board firmware
and RAM memory than-any previously offered single
board microcomputer, plus all the features of the
industries” most soghisticated microprocessor.  This
board represents the very latest in state-of-the-art
technology by utilizing MOSTEK's new 16K
Dynamic RAM memories. The SDB-80 also is the
first single board microcomputer to offer a complete
package of software development aids in ROM.
This 10K byte firmware package is included with the
SDB-80 and provides the ability to generate, edit,
assemble, load, execute, and debug Z80 programs
for all types of applications.

USING THE SDB-80

In addition to functioning as a stand-alone develop-
ment aid, the SDB-80 is fully expandable through
the addition of optional add-on circuit boards. It
may also be utilized directly in OEM applications
by inserting custom programmed ROM or PROM
memories into the sockets provided on the board.
For these OEM applications, partially populated
versions of the SDB-80 (designated OEM-80) are
available without the standard system firmware,
and with quantity discounts.

SYSTEM FIRMWARE

A standard feature of the SDB-80 is a complete
package of development software aids which are
resident in the five MK34000, 2K x 8 ROM mem-
ories located on the board. This firmware includes
a sophisticated operating system, debug package,
assembler, and text editor. Among the many features
provided: are execute and breakpoint commands,
console routines for examining and/or modifying
memory and port locations, object load capability
for both absolute and relocatable object modules,
1/0 driver routines for a variety of standard peri-
pheral devices, and channeled 1/0O for user defined
peripheral drivers. The presence of this software in
ROM provides instant access to these development
aids, eliminating the time-consuming requirement of
loading the software from some peripheral device into
RAM. Another key feature of having the develop-
ment aid software in ROM is that the entire RAM
space is available for the user’s programs.

ELECTRICAL SPECIFICATIONS .
Operating Temperature Range . . .0°C to 50°C

Power Supply Requirements (Typical)

+12V + 5% @ 175 mA
+5V+5%@15A
—12V = 5% @ 100 mA

Interface Levels ... TTL Compatible

803
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SDB-80 FUNCTIONAL BLOCK DIAGRAM
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NON-RESIDENT SOFTWARE AVAILABLE

XFOR-80

XMDsS-80

XMDS-80D

Fortran IV Cross Assembler. Assembles
Z80 ' programs but is written in
Fortran V. It is useful for persons
desiring to perform Z80 assembly on
mini-computers such as the PDP-11.
It is furnished as a Fortran IV source
deck. (MK78117)

8080A Cross Assembler. Performs the
same function as the Fortran IV Cross
Assembler, except that it is designed to
be used with an Intel MDS system. It
is furnished as an object tape in Intel
compatible Hex format. (MK78115)

This is identical to the XMDS-80 except
that it is compatible with Intel MDS
systems which use floppy disks. It is
furnished as object code on an MDS
compatible floppy diskette. (MK78116)

COMPATIBLE ADD-ON BOARDS

RAM-80A

804

A 16K byte RAM board for users
requiring the most economical means
for expanding memory. (MK78107)

RAM-80B

AIM-80

AIM-72

Combination memory and 1/O expansion
board. The memory may be configured
to have a capacity of 16K, 32K, 48K, or
65K bytes of RAM. The board also
provides four 8-bit 1/O ports from two
Z80 PIO circuits. (MK78108)

In-circuit emulation capability |s added
to the SDB-80 by using the AIM-80
board (Application Interface Module)
This board also provides other debugging
capabilities such as TRACE and SINGLE

STEP, and a DISASSEMBLER.
(MK78132)

Provides in-circuit emulation capability
for emulating the MK3870 family of
single chip microcomputers. Compatible
with SDB-80 only in AID-80F floppy
disk system environment.



FLP-80

The FLP-80 interfaces the SDB-80 to
two floppy disk drives. Software drivers
are included with the board. (MK78111)

OTHER ACCESSORIES AVAILABLE

PPG-08

XAID-100

AID-80F

PROM Programmer module for pro-
gramming MK 2708 UV Erasable PROM
memories. Interfaces directly with the
SDB-80. (MK79033)

System package which includes a 13-slot
card cage, enclosure and power supply.
(MK79034)

Complete Z80 Microcomputer system
which includes enclosure with 6 slot
card cage, power supply, cooling fan,
OEM-80, RAM-80B, FLP-80, two
Floppy Disk drives, and FLP-80DOS
software package. (MK78125)

XAID-102 Three-slot card cage. (MK79028)

XAID-103 Wire wrap card (MK79023)
XAID-104 Extender card (MK79024)

MECHANICAL SPECIFICATIONS
Domestic Version

Board Size: 8.5” x 12.0"” x 0.65""

Bottom Connector: 100 pin, 125 mil centers
Top Serial Connector: 26 pin, 100 mil centers
Top Parallel Connectors: 40 pin, 100 mil centers

Double Eurocard Version Available

Board Size: 260mm x 233.4mm x 18mm
Connector: Dual 64 pin Eurocard Conn.

Develop
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ORDER INFORMATION FOR THE SDB-80 AND OEM-80

Z80 Microcomputer System
Components

DESCRIPTION

PART NO.

OEM-80* with 256 bytes of static:
RAM, 4K bytes of dynamic RAM,
and sockets for ROM and PROM.

78121

OEM-80* with 256 bytes of static
RAM, 16K bytes of dynamic
RAM and sockets for ROM and
PROM.

78123

DDT-80 operating system in 1-
MK34000 2K x 8 ROM.

78118

ASMB-80 Resident Assembler and
Text Editor in 4 MK34000 2K x
8 ROM:s.

78119

TTY Interface Cable (XAID-800).

79036

EIA/RS-232  Interface  Cable
(XAID-802).

79038

SDB-80 SDB-80
Package ‘A’ Package ‘B’
MK78101 MK78102
includes: includes:

X

X
X X
X X

* The Cifcuit Board for the SDB-80 and the OEM-80 are identical and include 2 MK3881 PIOs, 1
MK3882 CTC, and 1 UART, plus the associated circuitry for control and buffering of all bus and 1/0
signals. Sockets are provided for expansion of on-board system RAM and ROM/PROM.

SYSTEM DATA SHEETS

MK78519 RAM-80A/B
MK78537 AIM-80
MK78538 FLP-80
MK79576 AlM-72

MK79081 PPG-8/16
MK78568 AlID-80F
MK79081 PPG-8/16
MK79552 XAID-103
MK79552 XAID-104
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MOSTEK.

MICROPROCESSOR SUPPORT

Z80 Software Development Board (SDB-80E)

HARDWARE FEATURES
O Available as board or complete system

O 4K bytes of RAM, expandable on board to 16K
Bytes

Four 8-bit I/0 ports with handshake lines
Serial ASCII interface (110-9600 BAUD)
Fully buffered for system expandability
Four counter/timer channels

On board capacity from 5K bytes of PROM to
20K bytes of ROM
Double euro-card format

SOFTWARE FEATURES
O 2K x 8 Operating System in ROM (DDT-80)

O 8K x 8 assembler/editor in ROM (ASMB-80)

O Channeled 1/0 for user convenience
O Double euro-card format

GENERAL DESCRIPTION

The SDB-80 is a stand-alone microcomputer designed

by MOSTEK around the advanced Z80 micropro-
cessor family. It contains more on-board firmware
and RAM memory than any previously offered single
board microcomputer, plus all the features of the
industries most sophisticated microprocessor. This
board represents the very latest in state-of-the-art
technology by utilizing MOSTEK’s new 16K Dynamic
RAM memories. The SDB-80 also is the first single
board microcomputer to offer a complete package of
software development aids in ROM. This 10K byte
firmware package is included with the SDB-80 and
provides the ability to generate, edit, assemble, load,
execute, and debug Z80 programs-for all types of
applications.

USING THE SDB-80

O 0oo0oooao

In addition to functioning as a stand-alone develop-
ment aid, the SDB-80 is fully expandable through the
addition of optional add-on circuit boards. It may also
be utilized directly in OEM applications by inserting
custom programmed ROM or PROM memories into
the sockets provided on the board. For these OEM
applications, partially populated versions of the
SDB-80 (designated OEM-80) are available without
the standard system firmware, and with quantity
discounts.

SYSTEM FIRMWARE

A standard feature of the SDB-80 is a complete
package of development software aids which are
resident in the five MK 34000, 2k x 8 ROM memories
located on the board. This firmware includes a
sophisticated operating system, debug package,
assembler, and text editor. The presence of this
software in ROM provides instant access to these
development aids, eliminating the time-consuming
requirement of loading the software from some
perpheral device into RAM.

Another key feature of having the development aid
software in ROM is that entire RAM space is available
for the user’s programs,

Debug (DDT-80) includes:

O object program Load/Dump

O Memory or Port Examine/Change
O Breakpoint/Execute
O

Logical/Physical I/0 mapping
(with user expandable drivers)

O

Drivers for Standard Peripherals
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Z80 SYSTEM SUPPORT

SYS-80E  SDB-80E with MK 78039
4kbyte MK 78040
16k byte MK 78041
MOSTEK  Complete Video Display Unit MK 78037
TERMINAL

Z80 PROCESSOR ELEMENTS

OEM-80E with 4k bytes RAM MK 78122
with 16k bytes RAM MK 78124
DDT-80 Debug 2k Byte ROM MK 78118
ASMB-80  Assembler four 2k Byte ROM’s
EDIT-80 (including the Editor) MK 78119
SDB-80E  with OEM-80 + DDT-80 +
ASMB-80 + EDIT-80 +
documentation

4k byte RAM MK 78103
16k byte RAM MK 78104

Z80 HARDWARE SUPPORT

RAM-80AE 16k RAM MK 78109
RAM-80BE 16k RAM, 2 PIO MK 78110
XRAM-80 - 16k expander for RAM-80BE MK 78126
AIM-80E 1.C.E. (In-Circuit-Emulation) MK 78106
FLP-80E Floppy Interface MK 78112
RIO-80E 16k PROM, 2PIO, 1-CTC, UART MK 78128
Universal  Serial UDI-S MK 78033
Display Parallel uDI-P MK 78035
Interface  Screen read option MK 78036

EIA Interface Cable MK 79058

For SDB-80E

TTY Cable for SYS-80E MK 79059
PPG-08 PROM Programmer for MK 79033

MK 2708 1kx8 UV PROM'’s

with enclosure (requires

MK 79060)

PPG-08 Cable for SYS-80E = MK 79060

Wire Wrap Card MK 79063

Extender Card MK 79062
BACK-80E Backplane Card, 6 slot MK 79054

Development Station Z80 MK 78039

6 total slots, power supply, no cards
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Z80 SOFTWARE SUPPORT
XFOR-80 Fortran IV Cross Assembler

requires 20k, 16 bit words

Card Deck MK78117C
Paper Tape MK 78117P
XMDS-80 8080 MDS Cross Assembler MK 78115
Paper Tape

XMDS-80D 8080 MDS Cross Assembler MK 78116

Soft sectored diskette

Listing for DDT-80 MK 78534

Listing for ASMB-80 MK 78536
DOCUMENTATION
Z80 CPU Manual MK 78070
Z80 PIO Manual MK 78071
SDB-80E  Manual MK 78548
RAM-80E Manual MK 78545
AIM-80E Manual MK 78546
SDB-80E Literature Package MK 78549

includes CPU, PIO, SDB-80

manuals plus data sheets
PPG-08 Manual MK 78532
Z80 Pocket reference manual MK 78516
Z80 Programming manual MK 78515



MOSTEK TERMINAL MK 78037

FEATURES

Self contained visual terminal

24 line, 80 character per line display
Baud rate selection 110-9600
Current loop or V24

Ooooag

Comprehensive commands

GENERAL

A keyboard and a monitor provide together a “tele-
type” replacement video terminal for MOSTEK deve-
lopment systems, that can also be used in other appli-
cations. The terminal is completely self contained with
its own power supply and electronics, requiring only
the serial communication lines to the computer.

KEYBOARD

The keyboard obtains its power from the display unit,
the coded keyboard information and power connec-
tions are made over a 25 pin type D connector.

DISPLAY ELECTRONICS

The display electronics uses the MOSTEK universal
display interface board (MK 78033), power being pro-
vided within the terminal itself. The set of available
functionsis fully described in the MK 78033 data sheet;
the key features are:

O 24 lines with 80 characters per line
Cursor movements, absolute and relative
Serial communication, 110-9600 baud
Upper and lower case characters

Clear screen, clear line etc.

Tabulate

O o0ooooao

A 9” diagonal display is used.

MECHANICAL

The display and keyboard are separate units connec-
ted by a cable. The display dimensions are:

B 43 cm H 26 cm T32cm

The keyboard dimensions are: 8

B 43cm H 4,5 cm T 24 cm &
H9,0cm
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The Assembler (ASMB-80) includes:

O 1, 2 or 3 pass operation

O conditional Assembly

O Relocatable object module generation
O Relocatable linking loader

O Drivers for Silent 700 Cassette

The Text Editor (EDIT-80) includes:

O Line or character operation

0O Macro commands

ELECTRICAL SPECIFICATIONS
Operating Temperature Range ...0 °C to 50 °C

Power Supply requirements (Typical)

+12V£5% 175 mA
+ 5VE5% 15A
—=12V+5% 100 mA

Interface Levels . .. TTL Compatible

MECHANICAL SPECIFICATIONS
Extended double Eurocard

Board Size: 250 mm x 233.4 mm x 18 mm

Connector: Dual 64 pin Eurocard Connector
DIN 41612 form D; A and C pinned.

COMPATIBLE ADD-ON BOARDS

RAM-80AE Add-on RAM card for the SDB-80E. This
card supplies 16k bytes of MK 4027
dynamic RAM Memory.

RAM-80BE Add-on RAM/IO card for the SDB-80E.
This card supplies 16k (expandable to
64k) bytes of MK 4116 dynamic RAM
Memory, plus 4 fully buffered 1/O ports
using 2 MK 3881 PIO’s. On-card bank
switching allows expansion of SDB-80E
memory space beyond 64k bytes.

XRAM-80  Expansion Kit for RAM-80BE. Consists of

8-MK 4116 RAMs.
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AIM-80E In-circuit-emulation capability is added
to the SDB-80 by using the AIM-80 board
also provides other debugging capatibili-

ties such as TRACE and SINGLE STEP.

The FLP-80 interfaces the SDB-80 to two
soft-sectored floppy disk drives. Full file
handling software and firmware is pro-
vided with the card.

The RIO-80E includes 2-buffered PIQ’s,
I-UART, I-CTC, and sockets for 16k bytes
of MK 2708 PROM.

FLP-80E
RIO-80E

NON RESIDENT SOFTWARE AVAILABLE

XFOR-80 Fortran IV Cross Assembler. Assembles
Z80 programs but is written in Fortran IV.
Itis useful for persons desiring to perform
Z80 assembly in mini-computers such as
the PDP-11. It is furnished in Fortran IV

source as a card deck or paper tape.

8080A Cross Assembler. Performs the
same function as the Fortran IV Cross
Assembler, except that it is designed to
be used with an Intel MDS system. It is fur-
nished as an object tape in Intel compa-
tible Hex format.

This is identical to the XMDS-80 except
that it is compatible with Intel MDS
systems which use floppy disk. It is fur-
nished as object code on an MDS com-
patible floppy diskette.

OTHER ACCESSORIES AVAILABLE
PPG-08

XMDS-80

XMDS-80D

PROM Programmer module for pro-
gramming MK 2708 UV erasable PROM
memories. Interfaces directly with the
SDB-80. Enclosure included.

OEM USERS CARDS AVAILABLE

OEM-80E  SDB-80E without Software. Available with
4 or 16k RAM Memory. 5 PROM/ROM
sockets are free for user programs.

Parallel This double Eurocard CRT/Keyboard

Universal  Interface is bus compatible with the SDB-

Display 80E. A MK 3881 PIO on the card allows

Interface  writing to the CRT Display at up to 3.300
characters per second.The CRT-80E pro-

uDI-P vides 24 lines of 80 characters. The stan-
dard ASCIl 96 character font is provided,
other fonts may be programmed using
MK 2708 PROM'’s. The command set in-
cludes TAB and cursor control.

Serial This is identical to the parallel except it

Universal  operates over a 4 wire serial current loop

Dislplay connection. Useful in remote terminal

Interface  applications.

ubDI-S

BACK-80E 12 slot prewired printed circuit backplane
for the SDB-80E family. This card greatly
simplifies system construction.
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DEVELOPMENT STATION Z80 MK 78039
FEATURES

O Accepts upto 6 total boards

O Protected power supplies

O 11 1/0 connectors for Peripheral equipment

O Double Europaformat boards

GENERAL

The MOSTEK development station has been designed
to house and provide power for all MOSTEK boards
with the double european format as in the detailed
description of the SDB-80E. When used in conjunc-

tion with the MOSTEK terminal it forms a powerful
development system.

INPUT/OUTPUT
11 connectors, 25 pin type D, are available for periphe-

ral equipment. For the SDB 80E some of these are
already commited as listed here below:

Connector SDB 80 E function

1 Terminal

2 CTC

3 Floppy disc controlier (1)

4 Uncommitted.

5 Uncommitted.

6 Paper tape reader

7 Paper tape punch

8 Line printer (2)

9 Uncommitted.
10 PROM programmer-PPGO08
11 Uncommitted.

(1) with FLP 80E

POWER SUPPLIES

Plug-in power supplies are used, the supplies being
one card with +5 volt 7 ampere and one card with
+12 volt 1 ampere. All supplies have overvoltage pro-
tection and current limiting.

MECHANICAL
The housing has the following dimensions:
B 52 cm H 18 cm T36cm

The front panel has quick release fastners to gwe free
access to the boards.

MOSTEK Z80 DEVELOPMENT SYSTEM
Includes:
MK 78103 SDB-80 Package A

or
MK 78104 SDB-80 Package B (16k byte RAM)
with 256 byte static RAM
DDT 80 Operating System
ASMB 80 Resident Assembler
and Text Editor and documentation

MOSTEK Terminal

(4k byte RAM)

MK 78037

MK 78039 Development Station Z80

(3) with RAM 80BE (or RIO80E or use PROM prog. Connector)




MOSTEK.

Z80 MICROCOMPUTER SOFTWARE SUPPORT

Operating System (DDT-80)

FEATURES

O Program debug capability

O Channeled I/O for user convenience

O A set of 1/0 peripheral drivers is supplied
0O

Interactive hexadecimal addition and subtrac-
tion is in force when entering commands

O User expandable operating system

DESCRIPTION

DDT-80 is the Operating System for the Z80 Soft-
ware Development Board (SDB-80). It resides in a 2K
ROM (MK34000 series) resident on the SDB-80. It
provides the necessary tools and techniques to oper-

. D . Bs — Insert a breakpoint in the user’s program
ate the system, i.e., to efficiently and conveniently (must be in RAM) at location s which
perform the tasks necessary to develop microcom- transfers control back to DDT-80. This
puter software. DDT-80 is designed to support allows the user to intercept his program
the user from initial design through production at a specific point (location s) and exa-
testing. It allows the user to display and update mine memory and CPU registers to
memory, registers, and ports, load and dump object determine if his program is working
files, set breakpoints, copy blocks of memory, and correctly.
execute programs.

R — Display the contents of the user registers.

DDT- 80 COMMAND SUMMARY

The s, f, and d represent start, finish, and destinations
operands required for each command.

Ms — Display and/or update the content of
memory location s. MEMORY, PORT AND REGISTER
COMMANDS (M, P, R)
Ms,f — Tabulate the contents to memory loca-
tions s through f. The M, P, and R commands provide the means for
displaying the contents of specified memory loca-
Ps — Display and/or update the content of /O  tions, port addresses, or CPU registers. The M and P
ports. commands sequentially access memory locations or
ports and display their contents. The user has the
Ds,f — Dump the contents of memory locationss  option of updating the content of the memory loca-
through f in a format suitable to be read  tion or port. (Note some ports are output only and
by the L command. their contents cannot be displayed). The M command
also gives the user access to the CPU registers through
L — Load, into memory, data which is in the  an area in RAM called the Register Map (discussed
appropriate format. in the Execute, Breakpoint section below).
Es — Transfer control from DDT-80 to auser’s The M and R commands are used to tabulate blocks
program starting at location s. of memory locations (M) or the CPU registers (R).
The M command will accept two operands, the
H — Perform 16 bit hexadecimal addition starting and ending address of the memory block to
and/or subtraction. be tabulated. The R command will accept either no
operand or one. If no operand is specified, the CPU
Cs,f,d — Copy the contents of memory loca- registers will be displayed without a heading. If an

tions s through f to another location in
memory starting at location d.

operand is specified then a heading which labels the
register contents will be displayed as well.
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EXECUTE AND BREAKPOINT (E, B)

The E command is used to execute all programs,
including aids such as the Assembler. The B command
is used to set a breakpoint to exit from a program at
some predetermined location for debugging purposes.
At the instant of a breakpoint exit, the contents of
all CPU registers are saved in a designated area of
SDB-80 RAM called the Register Map. In the Regis-
ter Map, the register contents may be examined or
modified using the M command and a predefined
mnemonic (or absolute address) of the storage loca-
tion for that register (example :PC, :A, ..., :SP).
The Register Map is also used to initialize the CPU
registers whenever execution is initiated or resumed.
Thus the E and B commands can be used together to
initialize, execute, and examine the results of indi-
vidual program segments.

The B command gives the user the option of having
all CPU registers displayed when the breakpoint is
encountered. This is done by entering a second
operand to the B command. Otherwise DDT- 80
defaults to displaying the PC and AF registers. When
all CPU registers are displayed, the format is the same
as for the R command previously discussed.

LOAD, DUMP, AND COPY (L, D, C)

The L and D commands load and dump object files
through the object 1/O channel in standard Intel Hex
format. Checksums are used for error detection, and
the addresses of questionable blocks are typed
automatically while loading.

The C command will copy the contents of the mem-
ory block specified to another block of memory.
There are no restrictions on the direction of the
copy or on whether the blocks overlap.

HEXADECIMAL ARITHMETIC (H)

The H command is a dummy command used to allow
hexadecimal addition and subtraction for expression
evaluation without performing any other operation.

DDT-80 1/0 CAPABILITIES

DDT-80 specifies three 1/0O channels, designated
‘Console’, 'Object’, and ‘Source’, to which any
suitable devices may be assigned. The Channel As-
signment Table is located in RAM where it may be
examined or modified using the M command. The
table addresses correspond to the |/O channels and
the table contents correspond to the addresses of the
peripheral driver routines. A channel which has a
device assignment may have that device assignment
changed using the M command. This is accomplished
by merely modifying the table contents of that
channel’s table address to correspond to the address
of the new peripheral driver routine. A set of peri-
pheral driver routines is supplied and listed below.
This scheme also allows the user to write a driver
routine for his own peripheral, load it into memory,
and easily configure that peripheral into the system.

DDT-80 I/0O PERIPHERAL DRIVERS
1. A serial input driver (usually a keyboard).

2. A serial output driver (usually a CRT or
teletype typehead).

814

3. A serial input driver which sends out a reader
step signal (usually a teletype reader).

4. A serial output driver which forces a delay
after a carriage return (usually a Silent 700
typehead).

5. A parallel input driver (usually for high speed
paper tape input).

6. A parallel output driver (usually for high
speed paper tape output).

7. A parallel output driver (usually for a line
printer).

DDT-80 USER EXPANDABILITY

In its operation, DDT-80 will perform a jump in-
direct to itself using the contents of 2 designated
RAM locations as the address jumped to. Usually
this jump will be to a location in DDT-80 and on
power-up and reset the 2 RAM locations are loaded
with the correct address in DDT-80 for the jump.
However, using the M command, the 2 RAM loca-
tions may be modified to correspond to a different
address. DDT-80 will collect the command (single
letter) and save it and will also scan for operands
(up to 3), evaluating expressions to 4 hex digits.
It is at this point that DDT-80 will perform the
indirect jump to the address specified in the 2 RAM
locations. Therefore, the user can supply an ad-
ditional set of commands to enhance the operating
system if desired.

ORDERING INFORMATION

NAME DESCRIPTION PART NO.
DDT-80 Detailed description | MK 78522
Operations | of the use and opera-
Manual tion of DDT-80
DDT-80 Complete assembly | MK 78534
Source language source
Listing listing with

comments
DDT-80 Includes the opera- | MK 78118
Firmware | tion manual and
Package source listing plus

the MK34000

series ROM con-

taining DDT-80

firmware

The DDT-80 source listing and firmware packages
are available directly from MOSTEK by filling out a
copy of the Software Licensing Agreement printed
on the opposite page of this data sheet and returning
it with the appropriate payment or Customer
Purchase Order to:

MOSTEK CORPORATION
Microcomputer Systems Div.
1215 West Crosby Road
Carrollton, Texas 75006



STANDARD SOFTWARE LICENSE AGREEMENT

All Mostek Corporation products are sold
on condition that the Purchaser agrees to
the following terms:

1. The Purchaser agrees not to sell, provide, give away, or otherwise make available to any unauthorized
persons, all or any part of, the Mostek software products listed below; including, but not restricted
to: object code, source code and program listings.

2. The Purchaser may at any time demonstrate the normal operation of the Mostek software product
to any person.

3. All software designed, developed and generated independently of, and not based on, Mostek’s soft-
ware by purchaser shall become the sole property of purchaser and shall be excluded from the
provisions of this Agreement. Mostek’s software which is modified with the written permission of
Mostek and which is modified to such an extent that Mostek agrees that it is not recognizable as
Mostek's software shall become the sole property of purchaser.

4, Purchaser shall be notified by Mostek of all updates and modifications made by Mostek for a one-
year period after purchase of said Mostek software product. Updated and/or modified software and
manuals will be supplied at the current cataloged prices.

5. In no event will Mostek be held liable for any loss, expense or damage, of any kind whatsoever,
direct or indirect, regardless of whether such arises out of the law of torts or contracts, or Mostek's
negligence, including incidental damages, consequential damages and lost profits, arising out of or
connected in any manner with any of Mostek’s software products described below.

6. MOSTEK MAKES NO WARRANTIES OF ANY KIND, WHETHER STATUTORY, WRITTEN,
ORAL, EXPRESSED OR IMPLIED (INCLUDING WARRANTIES OF FITNESS FOR A PARTIC—
ULAR PURPOSE AND MERCHANTABILITY AND WARRANTIES ARISING FROM COURSE
OF DEALING OR USAGE OF TRADE) WITH RESPECT TO THE SOFTWARE DESCRIBED

BELOW.
The Following Software Products Subject To this Agreement:
Order Number Description Price™
Ship To: Bill To:
Method of Shipment: Customer.P.O. Number
Agreed To:
PURCHASER MOSTEK CORPORATION
By: By:
Title: Title:
Date: Date:

Develop
Aids
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MOSTEK.

Z80 MICROCOMPUTER SOFTWARE SUPPORT

Assembler/Editor/Loader (ASMB-80)

The MOSTEK ASMB-80 is a software package which
consists of a Text Editor, Z80 Assembler, and Relo-
cating Linking Loader. The software is supplied in
ROM for the MOSTEK SDB-80 (Z80 Software
Development Board). The programs make extensive
use of the Z80 Designer’s Development Tool
(DDT-80) which is also supplied in ROM for the SDB
80 to provide the user with state-of-the-art software
for developing Z80 programs. All I/O is done via the
SDB-80 channels. which can be directed to any
software driver. The DDT-80 contains drivers for
paper tape, Silent 700, TTY, CRT, and line printer
devices. The ASMB-80 contains drivers for Silent
700 digital cassette and for RAM-based operation.
RAM-based operation allows editing, assembling
and loading of programs using RAM instead of
external media for intermediate storage.

FEATURES—ASMB-SO TEXT EDITOR

o Allows input and modification of ASCII
text on the MOSTEK SDB-80

Allows line and character editing

Has two alternate command buffers for pseudo-
macro command capability

o Allows the following commands:

An - Advance record pointer n records

Bn - Backup record pointer n records

Cn dSIdS2d - change string S1 to string S2
for n occurrences

Dn - delete next n records

E - exchange current record with records

‘ to be inserted

I - insert records

Ln - Go to line number n

Mn - Enter commands into one of two
alternate command buffers (pseudo-
macro)

N - Print top, bottom, and current line
number

Pn - Punch n records from buffer

R - Read source records into buffer

Sn dSld - Search for nth occurrence of string S1

LINKED

WA K W R K K kK kN kR W

LLEER

Vn - Output n records to console output
channel
Wn - Output n records to source output
channel
Xn - Execute alternate command buffer n
DESCRIPTION

The Text Editor permits random access editing of
ASCI!| character strings. It can be used as a line or
character oriented editor. Individual characters may
be located by position or context. The Editor works
on blocks of characters which are typically read into
memory from magnetic tape or paper tape. Each
edited block can be output to magnetic tape or
paper tape after editing is completed. While the
primary application for the Text Editor is in editing
assembly language source statements, it may be
applied to any ASCII text delimited by ‘‘carriage
returns’’.

The Editor has a macro command processing option.
Up to two sets of commands may be stored and
processed at any time during the editing process.

All 1/0 is done via the SDB-80 channels. The Editor
can be used with the MOSTEK ASMB-80 Assembler
and Loader to edit, assemble, and load programs in
memory without the need for external media for
intermediate storage.

817

Develop

Aids




object code. The assembly listing shows address,
machine code, statement number, and source
statement. The object code is in industry standard
hexadecimal format modified for relocatable, link-

FEATURES — ASMB-80 ASSEMBLER

0O Assembles all standard Z80 source statements

Aids

2
=
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>
[
[s]

O Object output in industry standard hexadecimal

format extended for relocatable and linkable
programs -
O Allows the following pseudo-ops: '
ORG -~ program origin
EQU - equate label
DEFL —  define label
DEFM —  define message
DEFB — define byte
DEFW —  define word
DEFS — define storage
END — ehd statement
IF —  conditional assembly
ENDIF — end of conditional assembly
NAME —  program name definition
PSECT — program section definition
GLOBAL — global symbol definition
Supports the following assembler directive
pseudo-ops:
EJECT — eject a page of listing
TITLE — place heading at top of each page
of listing
LIST —  turn listing on
NLIST —  turnlisting off

O Complete assembly ‘in two passes: with second

" pass repeatable for outputting object tape and

assembly listing on a single peripheral (such as
TTY) '

O Size of program to be assembled limited only by
memory available for a symbol table, symbol
table size selectable by user

0 Channeled 1/0 adaptable to any device and -to
other systems

O Applicable as a single pass assembler or as a
learning tool if no forward symbol references
exist in the program

DESCRIPTION

The Assembler reads Z80 source mnemonics and
pseudo-ops and outputs an assembly listing and
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able assemblies.

The Assembler supports conditional assemblies,
global symbols, relocatable programs, and a printed
symbol table. It can assemble any length program,
limited only by a symbol table size which is user
selectable. Expressions involving addition and
subtraction are allowed. Conditional assembly allows
the user to suspend assembly for a portion of the
program depending upon the result of an expression.
A dlobal symbol is catagorized as ‘‘internal” if it
appears as a label in the program; otherwise it is an
"external”’ 'symbol. The printed symbol table shows
which symbols are internal and which are external.
The Assembler allows the user to. select relocatable
or non-relocatable assembly via the "PSECT"’ pseudo-
op. Relocation records are placed in the object
output for relocatable assemblies (The MOSTEK
object format is defined below). The Assembler
can be run as a single pass assembler or as a learning
tool. (In this mode, global symbols and forward
references are not allowed).

All 1/0 is done via the SDB-80 channels. Assemblies
can be done from source statements stored in
memory (by the Editor). The object output can be
directed to a memory buffer rather than to an
external device. Thus, assembly and loading can be
done without external storage media.

FEATURES
LOADER

O Loads into memory both relocatable and non-
relocatable object output of the ASMB-80
Assembler

— ASMB-80 RELOCATING LINKING

O Allows Ioading of relocatable modules any-
where in memory

O Automatically provides linkage of global symbols:
between object modules as they are loaded

O Prints beginning and ending addresses of each
module loaded and provides printing of global
symbol addresses to aid in program debugging

0O Allows the following commands:

L offset - load object module at address
"offset’’ plus program origin address

E . - execute loaded program at
transfer address of first module

T - print global symbol table

O Also loads industry standard non-relocatable,
non-linkable object output



DESCRIPTION

The MOSTEK ASMB-80 Relocating Linking Loader
firmware provides state-of-the-art capability for
loading programs into memory by allowing loading
and linking of any number of relocatable and non-
relocatable object modules. Non-relocatable modules
are always loaded at their starting address as defined
by the ORG pseudo-op during assembly. Relocatable
object modules can be positioned anywhere in
memory at an offset address.

The MOSTEK ASMB-80 Loader automatically links
and relocates global symbols which are used to
provide communication or linkage between program
modules. As object programs are loaded, a table
containing global symbol references and definitions
is built up. At the end of each module, the loader
resolves all references to global symbols which are
defined by the current or a previously loaded module.
It also prints on the console device the number of
defined global symbols that have been referenced.
The symbol table can be printed to list all global
symbols and their load addresses. The number of
object modules which can be loaded by the Loader
is limited only by the amount of RAM available for
the modules and the symbol table. Space for the
symbol table is allocated dynamically downward in

memory from either the top of memory or from a
specified address entered as an operand of the load
command.

The Loader prints the beginning and ending address
of each module as it is loaded. The transfer address
as defined by the END pseudo-op is. printed for
the first module loaded. The Loader execute
command (E) can be used to automatically start
execution at the transfer address.

MOSTEK OBJECT OUTPUT DEFINITION

Each record of an object module begins with a
delimiter (colon or dollar sign) and ends with carriage
return and line feed. A colon (:) is used for data
records and end-of-file record. A dollar sign ($)
is used for records containing relocation information
and linking information. All information is in ASCII.
Each record is identified by ''type’. The type is
determined by the 8th and 9th bytes of the record
which can take the following values:

00 - data
01 - end-of-file
02 - internal symbol

03 - external symbol
04 - relocation information
05 - module definition

DELIMITER .
RECORD TYPE
1 2 3 4 5 6 7 8 10
T T T T T T
# of @
+ |siNnaRY START ADDRESS o DATA CHECK
OF DATA e SUM
* |PATAgyTES @
1 i L 'l [l '
T ] ) T 1 v
. o o TRANSFER ADDRESS o CHECK
. OF MODULE sum @
L 1 'l L L L
T 1 T L] L L | | L
INTERNAL CHECK
$ SYMBOL NAME o ADDRESS som (1)
H L L L L L 1 1 L s
T L] L] LE 1 T 1) LE L | L
s EXTERNAL o LINK CHECK
SYMBOL NAME ADDRESS@ SUM @
I 1 : } : ] 3 1 1 .
1 L)
# of @
ADDRESSES WHICH CHECK
$ |BINARY o] [¢] [ 0 o 4 SUM
BYTES ... REQUIRE RELOCATION... @
1 L L L L 1
T T T T T T T
@ CHECK
$ MODULE NAME [¢] 5 |FLAGS SUM @
1 1 1 1 1 1 1 i

NOTES:

1. Check Sum is negative of the binary sum of all bytes except de-
limiter and carriage return/line feed.

2. Link Address points to last address in the data which uses the
external symbol, This starts a backward link list through the data
records for that external symbol. The list terminates with OFFFFH,

3. The flags are one binary byte. Bit 0 is defined as:

0 - absolute module
1 - relocatable module

4, Maximum of 64 ASCII bytes.
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ORDERING INFORMATION e

NAME DESCRIPTION PART NO.

Operations Manual Describes in detail the operation MK78522
and use of the ASMB-80 firmware
package. The operation and use of
DDT-80 firmware is also covered

(130 pages).
Program Source Complete assembly language source MK78536*
Listing listing of the ASMB-80 firmware

package, including all comments and
other notations. (190 pages).

Firmware Package Four MK34000 (2Kx8) ROM'’s which MK78119*
include the ASMB-80 firmware pack-
age. This includes the Operations Manual
and Program Source Listing.

*The ASMB-80 source listing and firmware packages are available directly from MOSTEK by filling out a
copy of the Software Licensing Agreement printed on the opposite page of this data sheet and returning
it with the appropriate payment or Customer Purchase Order to:

MOSTEK CORPORATION
Microcomputer Systems Div.
1215 West Crosby Road
Carrollton, Texas 75006
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STANDARD SOFTWARE LICENSE AGREEMENT

All Mostek Corporation products are sold
on condition that the Purchaser agrees to
the following terms:

The Purchaser agrees not to sell, provide, give away, or otherwise make available to any unauthorized
persons, all or any part of, the Mostek software products listed below; including, but not restricted
to: object code, source code and program listings.

The Purchaser may at any time demonstrate the normal operation of the Mostek software product
to any person.

All software designed, developed and generated independently of, and not based on, Mostek’s soft-
ware by purchaser shall become the sole property of purchaser and shall be excluded from the
provisions of this Agreement. Mostek's software which is modified with the written permission of
Mostek and which is modified to such an extent that Mostek agrees that it is not recognizable as
Mostek's software shall become the sole property of purchaser.

Purchaser shall be notified by Mostek of all updates and modifications made by Mostek for a one-
year period after purchase of said Mostek software product. Updated and/or modified software and
manuals will be supplied at the current cataloged prices.

In no event will Mostek be held liable for any loss, expense or damage, of any kind whatsoever,
direct or indirect, regardless of whether such arises out of the law of torts or contracts, or Mostek's
negligence, including incidental damages, consequential damages and lost profits, arising out of or
connected in any manner with any of Mostek's software products described below.

MOSTEK MAKES NO WARRANTIES OF ANY KIND, WHETHER STATUTORY, WRITTEN,
ORAL, EXPRESSED OR IMPLIED (INCLUDING WARRANTIES OF FITNESS FOR A PARTIC—
ULAR PURPOSE AND MERCHANTABILITY AND WARRANTIES ARISING FROM COURSE
OF 8EALING OR USAGE OF TRADE) WITH RESPECT TO THE SOFTWARE DESCRIBED
BELOW.

The Following Software Products Subject To This Agreement:

Order Number Description Price*
Ship To: Bill To:

Method of Shipment: Customer P.O. Number.

Agreed To:

PURCHASER MOSTEK CORPORATION

By: By:

Title: Title:

Date: Date:

*Prices Subject To Change Without Notice
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MOSTEK.

MICROPROCESSOR HARDWARE SUPPORT

Video Display Interface

FEATURES

O Complete video/keyboard interface

[m]

24 line x 80 character display

[m]

Inverse video by character programmable

0O 5 x 8 dot matrix

[m]

Serial UART port : 110-9600 baud

[m]

Parallel port : up to 3200 characters/second

O

Upper and lower case display : 96 character ASCII
+32 special characters

O Auto repeat on keyboard interface

O Direct cursor addressing and bidirectional scrolling
O 48 character FIFO

0O 50/60 Hz operation

DESCRIPTION

The VDI card is a self-contained interface for
interconnection of a video monitor and an ASCII
keyboard to a computer over a serial link. Both 20 mA.
current loop and RS232 (V24) compatible voltage loop
interconnection techniques are supported.

The card can be used as a teletype replacement orasan
intelligent terminal in many applications. The interface
is constructed on a standard width double Eurocard. The
power connections (and bus) are directly compatible to
the MOSTEK standard SD series bus.

The present cursor position is indicated by a blinking
white rectangle which inverts any data that may be
covered by the cursor. Besides the normal
up/down/left/right cursor motions, the cursor may be
directly addressed and positioned anywhere on the
screen. The terminal may also be used in local mode;
screen data can be read back by a computer.

The card supports up to 80 user-defined tab locations.
The 48 character FIFO allows continuous high speed
data transmission even when time-consuming
commands are given; for example, clear screen.

SPECIFICATIONS
Operating temperature O to 50°C

Power supply requirements

+ 5V@20A

+12V@ 0.1 A

-5V (for use in optional RS232 or 2708 PROM)
Board format 233.4 x250mm (9.19x9.84
inches)
DIN 41612 connectors
extended double Eurocard

RS170 1V into 75 Ohm
525 line 60Hz or 625 line
50Hz

Video output

standard TTL, ASCIl encoded
active high or low strobe 300
microseconds minimum
pulse.

active high data

Keyboard inputs

110,300,600,1200,2400,
4800,9600 baud generator
on board

external baud rate may be
used (max 19200 baud)
programmable 1/2 stops
bits, even/odd/no parity
completely opto isolated
current loop (20 mA.)

Serial link

SD bus compatable with on
board Z80 PIO
3200 char
transfer rate
2 interrupts
64 possible port addresses

Parallel interface

per second

MK34073 2K x 8 ROM
customer defined 2708/58
PROM can also be used

Character generator

typical (character data) 320
microseconds.

worst case (clear display)
9.33 ms.

Processing time

direct drive to 50 Ohm
speaker

Bell output
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POWER ON CONDITION

At power on, the following conditions are set: home,
clear screen, line, all tabs clear and normal video.

COMMAND SET

Shift means the shift key must also be depressed on
most keyboards. Esc means that the command must be
preceded by the escape character

HEX CONTROL FUNCTION COMMENT
07 G BELL 300 ms. 700Hz tone
08 H BACKSPACE Cursor moves left once unless at left margin
09 | TAB Cursor moves to next tab location
0A J LINE FEED Cursor moves down one line. If at bottom then display scrolls up one
line
0B K VT Cursor moves up one line, if at top, then display scrolls down one
line
ocC L FF Cursor moves right once unless at right margin
oD M RETURN Cursor moves to left margin.
OE N RESET TAB Tab is cleared from this position
OF (0] SET TAB Tab is set at this position
10 P DOWNSHIFT Following character is displayed as special non ASCII character
1B SHIFT-K ESCAPE Enables escape sequence, following character is the command.
3D ESC = MOVE CURSOR Command to move cursor. Next two characters are binary y and x
addresses of new cursor position. Lower left is 0: 0
2B ESC + MOVE CURSOR Command to move cursor. Next two characters are binary y and x
two’s complement offsets from current position.
3F ESC? READ CURSOR Read back cursor address. VDI sends STX theny,x address of cursor.
30 hex is added to avoid control character conflicts.’
7D ESC t LOCAL Sets VDI to local mode. Keyboard data is sent directly to the display
without being output to the serial/parallel port.
29 ESC) READ ONE Read back to the port the contents of the cursor postion. Cursor does
FF.
3C ESC < READ LINE Line from cursor to last space is sent to the port. Data is preceded by
a STX and followed by a RETURN and ETX. Cursor does not move.
3E ESC > READ PAGE Entire page from cursor to end is sent to the port. Data is preceded by
a STX, trailing spaces are deleted, and lines are separated by
returns. At the end an ETX is sent.
17 W INVERT All following characters will be written in inverted video. (black on
white)
19 Y NORMAL All following characters will be written in normal video. (white on
black)
1C ® LINE Set VDI to line mode, send ACK to port. Ali following keyboard inputs
go directly to the port.
1D ] CLEAR SCREEN Clear display from cursor to end
1E © HOME Move cursor to upper left corner
1F — CLEAR LINE Clear line from cursor to end
7F DEL Nop
OPTIONS SOFTWARE SUPPORT

All optionsincluding port address, baud rate, parity, stop
bits, 50/60 Hz and keyboard strobe active edge are

programmable on connector #2.

ORDERING INFORMATION

A screen editor for the Z80 which uses the VDI cardas a
“window’’ into a Z80 system memory is also available
from MOSTEK.

NAME DESCRIPTION PART NUMBER
VDI-P Parallel port version board with complete manual MK78035
VDI-S Serial port version board with complete manual only MK78033
VDI MK78586
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