
















































































































































































































































































































































































































































































































































































































































































































































































































































































































EVAL-70 BOARD 

SPECIFICATIONS 

Operating Temperature: DoC - 50°C 

Power Supplies Required: +5VDC ±5% 1.0A max 
+12VDC ±5% O.1A max 
+25VDC ±5%O.1A max 

Board Size: 8.5 in. (21 .6 cm) x 12 in. (30.5cm) x 2 in. (5cm) 

Connectors and Cables: .40 pin in-circuit-emulation cable 
is provided. 

ORDERING INFORMATION 

See Develepment System Products ordering guide. 
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FEATURES 

o Programs, reads, and verifies 270S-, 275S-, and 2716-
type PROMs (275S and 2716 PROMS must be 5-Volt 
only type) 

o Interfaces to MATRIX and MDX-PIO 

o Driver software included on system diskette for 
M/OS-SO 

o Zero-insertion-force socket 

o Power and programming indicators 

DESCRIPTION 

The PPG-S/16C PROM Programmer is a peripheral which 
provides a low-cost means of programming 2708, 275S, or 
2716 PROMs. It is compatible with Mostek's MATRIX 
Microcomputer Development System and the MDX-PIO. 
The PPG-S/16C has a generalized computer interface (two 
S-bit 1/0 ports) allowing it to be controlled by other types of 
host computers with user-generated driver software. A 
complete set of documentation is provided with the PPG­
S/16C which describes the internal operation and details 
user's operating procedures 

The PPG-S/16C is available in a metal enclosure for use 
with the MATRIXTM and the MDX-PIO. Interface cables for 
either the MATRIX or MDX-PIO must be purchased 
separately. 

SOFTWARE DESCRIPTION 

The driver software accomplishes five basic operations. 

PPG 8/16C 
Figure 1 

COMPUTER 
PRODUCTS 

DIVISION 

PPG8/16C 
PROM PROGRAMMER 

These are (1 ) loading data into host computer memory, (2) 
reading the contents of a PROM into host computer 
memory, (3) programming a PROM from the contents ofthe 
host computer memory, (4) verifying the contents of a 
PROM with the contents of the host computer memory, and 
(5) display and update of the host computer memory. 

The driver software is provided on the M/OS-SO system 
diskette. The user documentation provided with the PPG­
S/16C fully explains programming procedures to enable a 
user to develop a software driver on a different host 
computer. 
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PPG 8/16C' BLOCK DIAGRAM 
Figure 2 

J1 
CONNECTOR 

TO 
HOST 

COMPUTER 

J2 
CONNECTOR 

TO 
+5, +12, -12 

POWER SUPPL V 

+12VDC 

+5VDC 
GND 
-12VDC 

R':U~~R I f I 
-5VDC +5 VDC 

INTERFACE 

25-pin control connector (0 type) 
4O-pin control connector (0.1-in. centers card edge) 

for AIO-SOF, SOB-SO, SOB-50170, or MATRI)(TM 
12-pin power connector (0.156-in. centers card edge) 
All control signals are TTL-compatible 

POWER REQUIREMENTS 

+ 12 VOC at 250mA typical 
+5 VOC at 1 OOmA typical 
-12 VOC at 50mA typical 

ORDERING INFORMATION 

See Development System Products ordering guide. 

PROGRAM 
LED 

MODE 
SELECT 
CIRCUIT 

PROGRAM 
PULSE 

CONVERTER 

+27.5 VDC 

STEP-UP 
VOLTAGE 

REGULATOR 

+12VDC 

OPERATING TEMPERATURE 

PROGRAMMING TIME 

270S - 2.5 minutes 
275S - 0.9 minutes 
2716 - 1.S minutes 
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DEVELOPMENT SYSTEMS PRODUCTS 
ORDERING GUIDE 

RADIUS - Remote Development Station 

RADIUS is a hardware/software development station that connects to a host computer. When you order a RADIUS, you 
must specify the operating voltage characteristics. The host software must be ordered separately (as described in the next 
section). 

DESCRIPTION ORDER 

RADIUS for 60 Hz, 115 VAC Operation MK78213 

RADIUS for 50 Hz, 230 VAC Operation MK78214 

RADIUS HOST SOFTWARE 

RADIUS host software is provided on a variety of media depending on host environment. When you order please specify one 
of the following. 

DESCRIPTION ORDER 

M/OS Version - implemented for M/OS-80 and CP/M supplied on single-sided, MK78224-11 
single-density, 8-inch floppy diskette. 

RSX Version - implemented for RSX-11 M V3.2 supplied on DEC DOS-11 MK78224-33 
format 9-track magnetic tape, 800 BPI. Host must have a FORTRAN IV (ANSI-66) 
compiler. 

VMS Version - implemeted for VMS V2.3 supplied on DEC DOS-11 format MK78224-34 
9-track magnetic tape, 800 BPI. Host must have a FORTRAN IV (ANSI-66) 
compiler. 

Rehostable Version - supplied in source form. Host must have a FORTRAN IV MK78224-45 
(ANSI-66) compiler. Supplied on ASCII 9-track magnetic tape, 800 BPI, blocked in 
80-character records. 

MATRIX - Microcomputer Development System 

MATRIX is a stand-alone, floppy disk-based development system. It is supplied with FLP-80DOS, an editor, an assembler, • 
and a linker. When you order a MATRIX, you must specify the operating voltage characteristics. 

DESCRIPTION ORDER 

MATRIX for 60 Hz, 115 VAC operation MK78188 

MATRIX for 50 Hz, 230 VAC operation MK78189 
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AIM-7XE (Application Interface Module for 387X) 

AIM-7XE is the in-circuit-emulator for the 387X family. It will function in both RADIUS and MATRIX. When AIM-7XE is 
ordered, a personality module must also be ordered. This personality module provides emulation forthe 3870 or 3873 family. 

In addition, the AIM-7X software must be ordered separately (as described in next section). 

DESCRIPTION ORDER 

AIM-7XE - control board and history board for 387X families. MK79094 

APM-70 - personality module for 3870 family MK79093 

APM-73 - personality module for 3873 family MK79092 

AIM-7X (Software for AIM 7XE) 

The following software configurations are available for use with AIM 7XE. Please specify one ofthe following when ordering. 

DESCRIPTION ORDER 

FLP-80DOS Version - configured for use with MATRIX. Supplied on single- MK78225-22 
sided, single-density, 8-inch floppy diskette. 

M/OS-80 Version - configured for use with M/OS-80 and CP 1M host and MK78225-10 
RADIUS. Supplied on single-sided, single-density, 8-inch floppy diskette. 

RSX and VMS Version - configured for use with RSX-11 M V3.2 and MK78225-30 
VMS V2.3 host and RADIUS. Supplied on DEC DOS-11 format 9-track magnetic 
tape, 800 BPI. 

ASCII Version - configured for use with general host and RADIUS. Supplied MK78225-40 
on ASCII 9-track magnetic tape, 800 BPI. 

M/OS-80 Version - configured for use with MATRIX. Supplied on single-sided, MK78225-11 
single-density, 8-inch floppy diskette. 

AIM-Z80AEI AIM-Z80BE (Application Interface Modules for Z80) 

AIM-Z80AE and AIM-Z80BE are the in-circuit-emulators for theZ80. Theywill function in both RADIUS and MATRIX. When 
either of the two is ordered, the AIM-Z80 software must be ordered separately (as described in the next section). 

DESCRIPTION ORDER 

AIM-Z80AE - In-circuit-emulator for 2.5 and 4 MHz Z80. Provides 32K MK78181-4 
emulation RAM 

AIM-Z80BE - In-circuit-emulator for 2.5, 4, and 6 MHz Z80. Provides MK78204 
16K emulation RAM 
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AIM-Z80 (Software for AIM-Z80AEI AIM-Z80SE) 

The following software configurations are available for use with AIM-Z80AE or AIM-Z80BE. Please specify one of the 
following when ordering. 

DESCRIPTION ORDER 

FLP-80DOS Version - configured for use with MATRIX. Supplied on single-sided, MK78226-22 
single-density, 8-inch floppy diskette. 

M/OS-80 Version - configured for use with M/OS-80 and CPIM host and MK78226-10 
RADIUS. Supplied on single-sided, single-d''lnsity, 8-inch floppy diskette. 

RSX and VMS Version - configured for use with RSX-11 M V3.2 and VMS V2.3 MK78226-30 
host and RADIUS. Supplied on DEC DOS-11 format 9-track Magnetic tape, 800 
BPI. 

ASCII Version - configured for use with general host and RADIUS. Supplied on MK78226-40 
ASCII 9-track magnetic tape, 800 BPI. 

M/OS-80 Version - configured for use with MATRIX. Supplied on single-sided, MK78226-11 
single-density, 8-inch floppy diskette. 

AIM-68000 (Application Interface Module for 68000) 

AIM-68000 is the in-circuit-emulator for the 68000. It will function in both RADIUS and MATRIX. When AIM-68000 is 
ordered, the AIM-68000 software must be ordered separately (as described in the next section). 

. -----
DESCRIPTION ORDER 

AIM-68000 - In-ciruit-emulator for up to 10 MHz 68000. Includes two (2) control MK78228 
boards and a buffer boxlcable assembly. 

AIM-6BOOO (Software for AIM-6BOOO) 

The following software configurations are available for use with AIM-68000. Please specify one of the following when 
ordering. 

DESCRIPTION ORDER 

RSX and VMS Version - configured for use with RSX-11 M V3.2 and VMS V2.3 MK78232-30 
host and RADIUS. Supplied on DEC DOS-11 format 9-track magnetic tape, 800 
BPI. 

ASCII Version - configured for use with general host and RADIUS. Supplied on MK78232-40 
ASCII 9-track magnetic tape, 800 BPI. 
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PPG-8/16C (EPROM Programmer) 

PPG-8/16Gfs8 programmer for use with MATRIX.It,includes interiacecableto MATRIX and FLP-80DOS compatible driver 
(on floppy diskette). 

DESCRIPTION ORDER 

PPG-8/16C EPROM programmer MK79081-1 

EVAL-70 

EVAL-70 is a 3870 family evaluation system. Itincludes an .in-circuit-emulation cable. 

'I DESCRIPTION ORDER 

EVAL-70 MK79086 

SD/SDE ADAPTER 

This board adapts SDE form factor boards to previous systems using SD form factor boards. This allows current AIM's to be 
used with the AID-80F system. 

DESCRIPTION 

SD/SDE ADAPTER 
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INTRODUCTION 

The impact of the microprocessor has, at . least, been 
overwhelmiDg.: As consumers, most of us would be' hard 
pressed toJihd any appliance that doesn't have some type of 
microprocessor conta,ned within. Ln the area of i I'lstrument­
ation the microprocessor has brought about the develop­
ment of a new generation of "smart" instruments. 

Even though the areas of instrumentation and consumer 
products have .provided.· great in,roads for the micro­
processor, its utilization is still limited by the "real-world" 
interfaces through which the microprocessor must 
communicate.These interfaces must handle such things as 
current and voltage levels which would be destructive t.othe 
MOS circuitry contained within the IC package. The advent 
of the solid-sta.te optically-isolated relay has lessened the 
impact of these "real-world" interface,problems. It iswith 
this in mind that this application nate will show haw ta 
interface a microcomputer system (based upan Mostek's 
MD-SERIES) to an OPTO-22 PB24 which is a 24-channel 
110 panel utilizing,Opto 22's family .of solid-state relays. 

Figure 1 
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APPLICATION NOTE #1 
INTERFACING MOSTEK'S 

MDX-PIO TO OPTO-22'S PB24 

SYSTEM CONSIDERATIONS 

In general, when controlling valtages in excess of 5 volts 
and currents,in excess of 50 milliamps, devices other than 
ICs must be used. The salid state relay has provided the 
system designer with the perfect interface between the low 
current, law valtage world of the microprocessar and that of 
the real world. These relays come in many different sizes 
and specificatians with regards to voltage and current. For 
this application ,note, we will be dealing with the plug-in 
modules offered ,by such manufacturers as Opto-22, 
Gordas, and Guardian. These modules come in bathAC and 
DC versions with inputs and .outputs available in each type. 
In general, these modules are capable afcontralling up to 3 
amps at their respective voltage ratings. This fact serves to 
limit the applications .of these devices ta low power direct 
control or high power indirect cantral through the use of 
higher power relays. Figure 1 shaws a block diagram of this 
system. 

MDX·PIO 

PB24 

• • §J §] 

LlNE----------~1-~~~---------*~--~1 

OUTPUTS INPUTS 
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HARDWARE CONSIDERATIONS 

As mentioned above, this particular application will make 
use of the MDX-PIO for the parallel interface between the 
microcomputer and the opto panel. In order to utilize this 
board the user must be aware of the many options available. 
This particular board is based upon the Z80-P10 peripheral 
chip. It is beyond the scope of this application note to go into 
great detail about this chip. For those readers wishing to 
gain more knowledge about this chip, please refer to the 
1981 zao Microcomputer Data Book. 

For the type of operation that the opto panel is generally 
used, the data is handled as discrete bits. With this in mind, 
we will use the MDX-PIO in the bit-control mode. For more 
detail on this board, consult the MDX-PIO Operations 
Manual. When operating in this mode, the board can be 
configured such that I/O bits are assigned in four bit groups; 
all bits within a given group must be either inputs or 
outputs. This comes about owing to the type of interface 
chips used on the MDX-PIO. The user must be aware ofthis 
when it comes time to configure the opto panel. Port bits are 
assigned as either input or output by strapping the PIO 
accordingly. Figure 2 summarizes the various I/O straps for 
the PIO. The installation of a strap selects the corresponding 

Figure 2 

J3 

0 0 2 B2 BrrS4-7 

PORTB 0 0 B1 BrrSO-3 
1/0 CONTROL 

0 0 B2 BrrSO-3 

7 0 0 8 B1 BITS4-7 

- -- ---
17 0 0 18 A2 OUTPUT 

PORTA 0 0 A1 OUTPUT 
1/0 CONTROL 

0 0 A2 INPUT 

23 0 0 24 A1 INPUT 

bits as outputs unless.otherwise noted. Note that port B can 
be strapped as two four bit quantities while port A l'!1ust be .. 
strapped as an eight bit qi.iantity. To improve flexibility, the 
cable assignments in Tables 1 and 2 provide for the first 16: 
channels to be assigned to Port B1 and B2. Channels '7 -24 
are split between Port A' and A2. In order for the software 
to use positive logic to activate the opto modules, the buffet 
chips on the PIO should be the inverting type. For channel A, 
74LS240 devices should be used and for channel B, 
74LS242 devices shoukt be used. 

The address assignment ofthe PIO is not critical owing to its 
having "ported" .1/0 as opposed to "memory-mapped" 1/0. 
For this application note; the sample software routine 
expects the PIO to reside at 1/0 location SO hex. To 
aCcomplish this assignment, simply strap the following pins 
on J4: 3-4, 5-6, 7-8, and 9-' O. 

SOFlWARE CONSIDERATIONS 

There are two basic operation~ which are accomplished in 
software: progra'mming the PIO and controlling the opto 
panel. Figure 3 is a source listing for the demonstration 
program. For detailsc6ncerning the programming of the 
PIO, consulttheZSO-PIO section of the ZSO Microcomputer 
Data Book. The software routine provided with this 
application note runs the PIO as a polled device rather than 
interrupt-driven. The assignment of I/O bits is dependent 
upon the application. In this case, four bits are assigned as 
inputs and four as outputs. . 

All that is necessary to proQram the PIO is the selection of bit 
control mode and assignment of 1/0 bits. Once 
programmed, the interraction between the application 
software . and the physical devices which are being 
controlled is simply a matter of doing 1/0 instructions to I/O 
port SOH. A "'" in one of the input bits indicates that the 
device has been turned on. One nice feature of the PIO is 
that the software can read back the state of the output bits. 
This feature provides for storage of the state of the output 
bits. 
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A PARTIAL BASIC ROUTINE TO CONTROL THE OPTO PANEL 
Figure 3 

COMMENT: MASK CONTAINS THE 3 1/0 MASKS; PORT = BOH 

FOR I = 1 T03 

PINOUT ASSIGNMENTS 
FROM P10-J1 TO PB24 
Table 1 

PIOPINOUT 

J1-1 ARDY 
J1-2 ASTB 
J1-3 A7 
J1-4 A5 
J1-5 A3 
J1-6 A1 
J1-7 BO 
J1-8 B2 
J1-9 B4 
J1-10 B6 
J1-11 BSTB 
J1-12 BRDY 
J1-13 N/C 
J1-14 GND 
J1-15 GND 
J1-16 A6 
J1-17 A4 
J1-18 A2 
J1-19 AO 
J1-20 B1 
J1-21 B3 
J1-22 B5 
J1-23 B7 
J1-24 GND 
J1-25 GND 
J1-26 N/C 

OUT (21 + 127),255 

OUT (21 + 127), MASK (I) 

NEXT I 

OUT PORT, DATA 

A= INP(PORn 
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PINOUT ASSIGNMENTS 
FROM P10-J2 TO PB24 
Table 2 

PIO PINOUT PB24 PINOUT 

J2-1 ARDY 
J2-2 AST8 
J2-3 A7 
J2-4 A5 
J2-5 A3 CHANNEL 23 
J2-6 A1 5 CHANNEL 21 
J2-7 80 31 CHANNELS 
J2-S 82 27 CHANNEL 10 
J2-9 84 23 CHANNEL 12 
J2-10 86 19 CHANNEL 14 
J2-11 8ST8 
J2-12 8RDY 
J2-13 N/C 
J2-14 GND 
J2-15 GND 
J2-16 A6 
J2-17 A4 
J2-1S A2 CHANNEL 22 
J2-19 AO 7 CHANNEL 20 
J2-20 81 29 CHANNEL 9 
J2-21 83 25 CHANNEL 11 
J2-22 85 21 CHANNEL 13 
J2-23 87 17 CHANNEL 15 
J2-24 GND 
J2-25 GND 
J2-26 N/C 
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INTRODUCTION 

The MD-RMC12 is a subsystem enclosure for the 
successful STD BUS line offered by Mostek and several 
other vendors. The subsystem has a power supply, a fan, a 
12-slot card cage, and is packaged in a 19-inch rack­
mountable frame. 

This application brief will detail the components for the 
cables that might be used and gives suggestions that might 
help improve the product's value to the user. 

CABLES 

The rear liD panel was provided for the convenience of the 
user. No cables are provided with the MD-RMC12 because 
of the diverse needs of the end user, but here are some 
recommended components and suggested cables to help 
configure a system. 

MDX-PIO. MDX-SI02. MDX-CPU2. and 
MDX-EPROM/UART (DEBUG) 

A typical interface cable from a Mostek module to the back 
ofthe liD connector panel is described in the following text. 
See Figure 1. The cable will be the interface for Mostek's 
MDX-EPROM/UART module, MDX-PIO. MDX-CPU2 or 
serial modules MDX-SIO, and MDX-SI02; however, the 
cable will accommodate all of Mostek's modules that have a 
26-pin header for the liD connector. 

CABLE INTERFACE 
Figure 1 

RMC12 REAR 1/0 PANEL 

o~oo~ooC 

o~oo~ooC 

o~oo~ooC 

\ 7 
Note: This method provides direct one-to-one pinout of 
MDX module signal wiring. Any scrambling which may be 
required to suit a particular application should be done with 
multi-conductor discrete wire; i.e. Beldon 8459 (25-
conductor; 22 AWG.) 

1. The mating connector for the 26-pin header, on the liD 
modules, is a mass-terminated type connector, like T&B 

COMPUTER 
PRODUCTS 

DIVISION 

MDX-RMC121MD-RMC12-50 
APPLICATION NOTE #2 

CABLE ASSEMBLY 
Figure 2 PIN 1 

(3) 

Ansley 609-2601-01, Winchester Electronic's #51-1126-
01 or 3M's #3399-6026. The header is then pressed on the 
cable. Pressing the header on the cable can be 
accomplished with the manufacturer's suggested presses. 
A bench vise, if used with care, can also be used. Note that 
pin 1 ofthe header connector is the pin marked by the arrow 
on the housing. See Figure 2. 

2. 24 inches of 26-conductor flat-ribbon cable: T&B 
Ansley's #171-26, Winchester Electronic's #55-2628-
10/11 or 3M's #3365/26. 

3. A 25-pin D-type socket connector, (T&B Ansley part 
#609-25S, or Winchester Electronic's #49-1125S), should 
be attached to the liD panel with the socket-jack assembly 
with #4 lock washer and #4-40 hex nut. (T&B Ansley 609-
003 or Winchester Electronic's 49-603-S) or #4 screws and 
nuts. The suggested method is the socket-jack assembly. 

The D connector has 25 pins, and the flat ribbon cable has 
26 conductors; therefore, the cable needs to have the last 
conductor (header pin 26) trimmed back approximately a 
half-inch to allow for pressing. This conductor isn't used by 
Mostek's liD modules. The D-type connector is then 
pressed on the corrected end of the cable. making sure pin 1 
of the D-type connector end matches pin 1 of the header 
end. The liD panel position selected is uptothe user, but to 
make it compatible with other Mostek MATRIX-80 systems, • 
J3 is the suggested slot for the RS-232C (MDX­
EPROM/UART, SID, and SI02 modules) interconnect. The 
printer position defined by Mostek is Jl and J2 is the PROM 
programmer position. 

PRINTER. PROM PROGRAMMING 

When a printer is going to be used with the RMC12 
subsystem the interface cable will depend on what type of 
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interface the printer has: parallel Centronics type or RS-232 
serial. type. 

the parallel interface uses the MDX-PIO and an internal 
cable described in the preceding text (Figure 2). The external 
cable is detailed in Table 2. 

When a serial interface is going to be used, a MDX-SIO or 
MDX-SI02, the same internal cable as described in Figure 2 
of the previous text is used. The external cable is the same 
as the CRT cable discussed later in the text and is detailed in 
Table 4. 

The PPG 8/16 uses the MDX-PIO as the interface module 
and as such will also use the same internal cables as the 
previous paragraphs described. (Figure 2). The external 
cable is detailed in Table 3. The software for the PPG 8/16 
is provided with M/OS-80 and FLP-80DOS operating 
systems. 

The Mostek PROM programmer, PPG-8/16, will need a 
power harness brought from an external source, like a lab 
supply, or from the RMC12 itself. The PPG-8/16 requires 
5 Vdc, and plus and minus 12 Vdc. The power can be taken 
directly from the RMC12 power supply by soldering 24-
guage wire from the solder lugs on the power supply to the 
connector. The power connector attaches to J2 on the back 

PPG/RMC 12 POWER CABLE 
Figure 3 

of the PPG-8/16 with a 12-pin card-edge connector. There 
are many sources for the connector but here is a list of a 
few: AMP #583970-1 housing; #66067-5 contacts, and 
Winchester Electonic #HCA6S. (See Figure 3) 

THE WIRING LIST FOR THE POWER CONNECTOR 
Table 1 

Power Supply Connector Pin # 
Vdc (J2) 

+12 4, D, 5, E 
+5 1, A 

GND 2, B, 3, C 
-12 6, F 

MDX-FLP. MDX-FLP2 

Color of Wire 
(24 AWG) 

Blue 
Red 

Black 
,White 

When the user needs Floppy Disk capabilities, another 
cable must be made. It interfaces Mostek's MDX-FLP 
module to the 1/0 panel. Mostek has a disk drive subsystem 
that contains two single-sided, single-density/double­
density drives in a 19" rack-mount system called the 
RMDFSS. The cable suggested below is designed to 
interface the Mostek MDX-FLP Module to the rear 1/0 
panel. 
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MDX-FLP MODULE TO THE REAR 1/0 PANEL 
Figure 4 

(AMC12 REAR liD PANEL) 

MOX-FLP 
MDX-FlP2 '~~ f::Li1 

l--\r------, 
\c-. _----'I 

Materials for constructing the cable are listed below. 

1. The MDX-FLP has a 50-pin header for I/O. The 
connector, like the previous cable discussed, is a mass­
terminated crimp-on type of connector. (T&8 Ansley part 
#609-5001 M, Winchester Electronics #51-1150-01, or 
3M' #3425-6050) 

2. The cable is 50-conductor flat cable, 24 inches long. 
(T&8 Ansley #171-50, Winchester Electronic #55-5028-
101-11 or 3M's #3320/50.) 

3. The connector that is attached to the rear I/O panel is 
also a mass-terminated connector. (T&8 Ansley #609-50F 
or 3M #3489-1001) 

EXTERNAL CABLES 

The external cables needed to interface the RMC12 and its 
complement boards will vary according to the user needs as 
do the internal cables. Detailed here are a few common 
cables. 

EXTERNAL CABLING 
Figure 5 

RMC12 REAR PANEl 

~oo~oo~o 

~oo~oo~o 

\'--______ 7 

~,~ 
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MK78152 
EXTERNAL CABLE 

RS-232e 

CRT DeVICE 

!!11I1!!1/!11!!!!!! 

'"!!!I'"'IIIIII 

"IIIIII!!!!II!!II! 

RS-232C DEVICE TO REAR PANEL 

The cable used to connect to a terminal device is a one-to­
one 25-pin D connector (male). The Mostek cable can be 
purchased from Mostek or it can be constructed from the 
following components: Two 25-pin D-type pin connectors 
and five or six feet of twenty-five conductor flat ribbon cable. 

The twenty-six conductor cable could be used if the last 
conductor is removed or trimmed back on both ends. The D 
connectors are like the T&8 Ansley 609-25P. The cable is 
like T&8 Ansley #609-25S, 26 conductor flat ribbon cable. 
The connectors are crimped on both ends to complete the 
cable. 

RMC12 TO RMDFSS CABLE 

When floppy disk-drive units are to be utilized with the 
RMC12, Mostek can provide a complete disk-drive 
subsystem, the RMDFSS. The RMDFSS is a rack­
mountable, dual-floppy subsystem with two single-sided, 
single-density or double density drives with the power 
supply and muffin fan also provided in the enclosure. The 
disk drives are Shugart model number 800-2 drives and can 
be connected via a mass-terminated fifty-conductor cable 
from the rear of the I/O panel of the RMC12 and the rear of 
the RMDFSS subsystem via an external fifty-pin male 
connector (T&8 Ansley 609-50M) on both ends of 50-
conductor cable (T&8 Ansley #609-50F). See Figure 6. 

RMDFSS SUBSYSTEM 
Figure 6 

1::::::0.:: I:::=~:I 

1==-"'-= 1=:..--=-1 
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Table 2 

Wire list for a cable from the Mostek Parallel Interface 
Module (112 MDX-PIO) to the rear I/O panel, and from the 
I/O panel to a parallel printer (Centronics-compatible). See 
MDX-PIO manual for board strapping instructions and 
component changes. 

Centronics Centronics 
26-Pin Female Male Con-

PIO Header nector Parallel 
Signal Conn. Socket Pin Socket Signals 

* ** *** **** 
ARDY Jl-l Jl-l Jl-l 
ASTB Jl-2 Jl-2 Jl-2 

AO Jl-19 Jl-19 Jl-19 2 DATA 1 
Al Jl-6 Jl-6 Jl-6 3 DATA 2 
A2 Jl-18 Jl-18 Jl-18 4 DATA 3 
A3 Jl-5 Jl-5 Jl-5 5 DATA 4 
A4 Jl-17 Jl-17 Jl-17 6 DATA 5 
A5 Jl-4 Jl-4 Jl-4 7 DATA 6 
A6 Jl-16 Jl-16 Jl-168 DATA 7 
A7 Jl-3 Jl-3 Jl-3 9 DATA 8 

BRDY Jl-12 Jl-12 Jl-12 
BSTB Jl-ll Jl-ll Jl-ll 10 ACKNLG 

BO Jl-7 Jl-7 Jl-7 1 STROBE 
Bl Jl-20 Jl-20 Jl-20 
B2 Jl-8 Jl-8 Jl-8 
B3 Jl-21 Jl -21 Jl-21 
B4 Jl-9 Jl-9 Jl-9 12 PE 
B5 Jl-22 Jl-22 Jl-22 11 BUSY 
B6 Jl-l0 Jl-l0 Jl-l0 
B7 Jl-23 Jl-23 Jl-23 

GND Jl-14 Jl-14 Jl-14 
GND Jl-15 Jl-15 Jl-15 
GND Jl-25 Jl-25 Jl-25 19 GND 
GND Jl-24 Jl-24 Jl-24 20 GND 

rINTERNA~L --1 MASS TERMINATED (EXTERNAL) 
CABLE DISCRETE CABLE 

*26-pin header connector: T&B Ansley #609-2601-01 
**25-pin D-type ribbon socket connector: T&B Ansley 

609-25S****** 
***25-pin D-type discrete pin plug connector: Cinch (TRW) 

#DBM-25P 
****36-contact female connector: Cinch (TRW) 

#57-403060***** 
*****Housing for the above 25-pin connector: Cinch (TRW) 

#DB-51226-1 
******Pin 26 ofthe ribbon cable must betrimmed V,' before 

crimping 

Table 3 

Wire list for a cable from a Mostek parallel interface module 
(112 MDX-PIO) and a PROM programmer (pPG-8/16) to 
the rear I/O cable. See the MDX-PIO manual for board 
strapping instructions and component changes. 

PPG-8/16 
Female Male 25-Pin D PPG-

PIO 26 Pin 25 D-Panel Con- 8/16 
Signal I/O Connectors nector Signal 

Socket Pin Socket 

* ** *** **** 
ARDY J2-1 J2-1 J2-1 
ASTB J2-2 J2-2 J2-2 J3-10 ASTB 

AO J2-19 J2-19 J2-19 J3-1 PAO 
Al J2-6 J2-6 J2-6 J3-2 PAl 
A2 J2-18 J2-18 J2-18 J3-3 PA2 
A3 J2-5 J2-5 J2-5 J3-4 PA3 
A4 J2-17 J2-17 J2-17 J3-5 PA4 
A5 J2-4 J2-4 J2-4 J3-6 PA5 
A6 J2-16 J2-16 J2-16 J3-7 PA6 
A7 J2-3 J2-3 J2-3 J3-8 PA7 

BRDY J2-12 J2-12 J2-12 
BSTB J2-11 J2-11 J2-11 J3-17 BSTB 

BO J2-7 J2-7 J2-7 J3-20 PBO 
Bl J2-20 J2-20 J2-20 J3-21 PBl 
B2 J2-8 J2-8 J2-8 J3-11 PB2 
B3 J2-21 J2-21 J2-21 J3-12 PB3 
B4 J2-9 J2-9 J2-9 J3-13 PB4 
B5 J2-22 J2-22 J2-22 J3-14 PB5 
B6 J2-10 J2-10 J2-10 J3-15 PB6 I B7 J2-23 J2-23 J2-23 J3-16 PB7 

GND J2-14 J2-14 J2-14 J3-22 GND 
GND J2-15 J2-15 J2-15 J3-24 GND 
GND J2-25 J2-25 J2-25 J3-25 GND 
GND J2-24 J2-24 J2-24 J3-23 GND 

MASS TERMINATED (EXTERNAL) ~INTERNA9) ~ 
CABLE -DISCRETE CABLE 

*26-pin header connector: T&B Ansley #609-2601-01 
**25-pin D-type ribbon socket connector: T&B Ansley 

#609-25S****** 
***25-pin D-type discrete pin plug connector: Cinch (TRW) 

#DBM-25P 
****25-pin D-type discrete socket connector: Cinch (TRW) 

#DBM-25S***** 
*****Housing for the above 25-pin connectors; Cinch (TRW) 

#DB-51226-1 
******Pin 26 ofthe ribbon cable must betrimmed V,' before 

crimping 
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Table 4 

Wire list defining the cable from the communications 
modules, MDX-EPROM/UART, MDX-SIO, and MDX-SI02, 
to the 1/0 panel and a communications device (i.e. Printer, 
CRT Terminal, etc.). The strapping information for the 
modules is detailed in the module operations manual. 

SIOI 
SI02 

(J1orJ2) 26-Pin Female Male 25-Pin D 
EPROMI Header Con- Printer or 

UART Conn. Socket Pin nector RS-232C 
Signal Socket Device 

* ** *** *** 
CHASSIS J3-1 J3-1 J3-1 J3-1 CHASSIS 

GND GND 
XMIT J3-2 J3-2 J3-2 J3-2 XMIT 
DATA DATA 
RECV J3-3 J3-3 J3-3 J3-3 RECV 
DATA DATA 

REO TO J3-4 J3-4 J3-4 J3-4 REO TO 
SEND SEND 

ClRTO J3-5 J3-5 J3-5 J3-5 ClRTO 
SEND SEND 

DATA SEl J3-6 J3-6 J3-6 J3-6 DASET 
RDY RDY 
GND J3-7 J3-7 J3-7 J3-7 GND 

CARRIER J3-S J3-S J3-S J3-S CARRIER 
DETECT DETECT 

J3-9 J3-9 J3-9 J3-9 
J3-10 J3-10 J3-10 J3-10 
J3-11 J3-11 J3-11 J3-11 

20mA- J3-12 J3-12 J3-12 J3-12 20mA-
RECV RET SEND RET 
20mA+ J3-13 J3-13 J3-13 J3-13 20mA+ 
SEND RECV 

J3-14 J3-14 J3-14 J3-14 
J3-15 J3-15 J3-15 J3-15 

READER J3-16 J3-16 J3-16 J3-16 READER 
STEP(+) STEP(+) 

J3-17 J3-17 J3-17 J3-17 
J3-1S J3-18 J3-1S J3-18 
J3-19 J3-19 J3-19 J3-19 

DATA J3-20 J3-20 J3-20 J3-20 DATA 
TERM TERM 
RDY RDY 

READER J3-21 J3-21 J3-21 J3-21 READER 
STEP(-) STEP(-) 

J3-22 J3-22 J3-22 J3-22 
J3-23 J3-23 J3-23 J3-23 

20mA+ J3-24 J3-24 J3-24 J3-24 20mA+ 
RECV SEND 

20mA- J3-25 J3-25 J3-25 J3-25 20mA-
SEND RECV 

~ (INTERNAL) + (EXTERNAL) -1 
MASS TERMINATED MASS TERMINATED 

CABLE CABLE 

Notes for Table 4 

*26-pin header connector: T&B Ansley #609-2601-01 
**25-pin D-type ribbon socket connector: T&B Ansley 

609-25S**** 
***25-Pin D-type ribbon pin plug connector: T&B Ansley 

609-25P 
****Pin 26 of the ribbon cable must be trimmed V>" before 

crimping 

MOSTEK PRODUCTS ORDERING INFORMATION 

DESCRIPTION MOSTEK # NOTES 

PROM Programmer MK79081-1 Cable included 
PPG-S/16 

PPG-81 16 cable only MK79090 Power not 
provided 

PIO to PPG MK77957 Power not 
Cable provided 

Centronics cable only MK79089 used with 
scrambler 

CRT cable only MK78152 

MDX-PIO-parallel 1/0 MK77650 STD-Z80 
MDX-PI0-44 MHz MK77650-4 Module 

MDX-SIO MK77651 STD-Z80 
MDX-SIO-4 MK77651-4 Module 

MDX-SI02 MK77670 STD-Z80 
MDX-SI02-4 MK77670-4 Module 

MDX-FlP MK77654 STD-SO 
Module 

MDX-EPROM/UART MK77753 STD-Z80 
MDX-EPROM/UART MK77753-4 Module 

RMDFSS 115/220 V MK78183 Cable 
50/60 Hz MK78185 provided 

RMDFSS cable only MK79088 

VIII-9 

II 



VIII-l0 



I!UNITED 
TECHNOLOGIES 
MOSTEK 

This application brief will detail the differences and the 
reason for the differences between the MDX-CPU2 and the 
MDX-CPU2A CPU cards. 

The difference between the two cards is in the way 
/SYSRESET is handled. The actual change is limited to a 
simple Printed Circuit Board change on the CPU card. 

RESET CIRCUIT FOR CPU2 
Figure 1 

PBRESEf 
2 

B Q 

U4 

U17 
MK3aaO 
zao CPU 

26 
RESET 

+5 

UR2 
1K U27 

12 a 
.IT 

SYSRESET 74LS244 

BOARD AND 
DEVELOPMENT 

PRODUCTS 

RESET CIRCUIT 
FOR MDX-CPU2A 

The change allows the /SYSRESET to be sourced by 
another card other than the CPU card (i.e. MDX-PFD). See 
Figures 1 and 2 for changes. Refertothe MDX-PFD manual 
for specifics on the power-fail detect usage. 

The changes do not affect the parts count or the option 
strapping headers. 

RESET CIRCUIT FOR CPU2A 
Figure 2 
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APPLICATION NOTE #4 
RESET CIRCUIT FOR MDX-CPU1A 

This application note will detail the difference and the 
reason for the difference between the MDX-CPU1 and the 
MDX-CPU1A CPU cards. The difference between the two 
cards is in the way ISYSRESET is handled. The actual 
change required the addition of an IC and a change to the 
Printed Circuit Board. 

For specifics on how to use the power-fail detect card, refer 
to the MDX-PFD Operations Manual. 

The addition of the IC provided the opportunity to bring the 
nomenclature screen up to date with the present practices 
in labeling headers and parts. These changes affect the 
parts count, nomenclature screen, and the option-strapping 
headers. Tables 1 and 2 will point out the changes in the 
option-headers and the parts designators. 

These changes allow the ISYSRESET to be sourced by a 
card other than the CPU card (i.e. MDX-PFD). See Figures 1 
and 2 for the affected circuitry. 

OPTION HEADERS 
Table 1 

Old Designator 

U5 
U10 
E3,E4 
E5,E6 
E1,E2 
E7 

New Designator Comments 

J3 number scheme changed 
J4 number scheme changed 
J2 Pins 1 and 3 of J2 
J2 Pins 4 and 2 of J2 
J5 No functional change 
J6 No functional change. 

Option-header Jumpers Memory and 1/0 Expand jumper options 

From (CPU1) To (CPU1A) 
US/U10 J3/J4 

o 016 10 o 2 

o 0 o 0 

~14 
4 0 

~6 
7 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

80 0 9 150 016 

Example: 
US 4 to 14 = J3 7 to 6 
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From (CPU1) 
E7 

]1 
I M 
I E 
o M 

To (CPU1A) 
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I M 
I E 
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Wait State Jumper Options (I/O and Memory) 

From (CPU1) To (CPU1A) 

E5 

D 
0 

D D EJ (I/O) 
E40 

1) 
(Memory) + 1 2 

E6 + 0-0 (Memory) 
E30 0-0 (I/O) 

3 4 

PARTS DESIGNATORS 
Table 2 

CPU1 Designator PART CPU1 A Designator 

U1 74S04 U1 
U11 74LS14 U9 
U12 74LS138 U10 
U13 74LS04 U11 
U14 MK3882 U12 
U15 MK3880 U13 
U17 74LS165 U17 
U18 74LS393 U15 
U2,16 74LS74· U2,14 
U20 74LS32 U19 
U21 74LS02 U20 
U22,25,27 74LS244 U21,24,26 
U23 35392 U22 
U24 74LS245 U23 
U26 74LS373 U25 
U28 74LS08 U27 
U29 OSC.5/8MHz Y1 
U3 74LSOO U3 
U4 74LS10 U4 
U8 74S74 U7 
U9,19 74LS30 U8,18 
UR1, UR2 1 K RES,SIP 6 PIN UR1, UR2 
UR3 22K RES,SIP 6 PIN UR3 
UR4 1 K RES,SIP 8 PIN UR4 
X14 28 PIN SOCKET X12 
X15 40 PIN SOCKET X13 
X23 22 PIN SOCKET X22 
X6,X7 24 PIN SOCKET X5,X6 
C2 CAP. 33PF C1 
C3-5, 7-13,15 CAP .. 1UF C2-3, C5-19 
C6,14 CAP. 15UF C4,C20 
CR1 DIODE IN914 CR1 
Q1 TRANSISTOR 2N3906 Q1 
R12,13 RES. 4.7K OHMS R2,5 
R3,5,8,11 RES. 1.1 K OHMS R3,4,6,9 
R4, 10 RES. 270 OHMS R1 
R6 RES. 10K OHMS R7 
R7 RES. 22 OHMS R8 
R9 RES. 510 OHMS R10 
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RESET CIRCUIT FOR CPU1 
Figure 1 
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APPLICATION NOTE #5 
CUSTOMIZING THE MDX-CPU3 PROM 

.. ----,,-, .", . ., .. _--.,,_ ... _,,-------
SCOPE: 

This application note will detail how to customize the two 
PROM's (U23 and U24) on the MDX-CPU3. 

CUSTOMIZING U23 (MK6360): 

This bipolar PROM performs several functions. First, it 
provides the address decoding for the chip select signal to 
the Serial Timer Interrupt device (MK3801); Second, it 
provides the clocking pulse for the parallel output latch; 
Third, it provides the clocking signal pulse for the memory 
configuration latch; And fourth, it provides the input to the 
Programmable Array Logic (PAL) device indicating that an 
onboard port is being addressed. 

The data contained in the bipolar PROM provided on the 
MDX-CPU3 is listed at the end of this application note. If a 
change is required (such as using a different address other 
than BO-BF for the serial port or DO for the printer output 
port), anew bipolar PROM must be programmed. See Table 
1 for the information needed to compute the correct data for 
your PROM. 

BIPOLAR PROM OUTPUT-PIN AND DATA BIT 
DEFINITION 
Table 1 

OUTPUT PROM DATA BIT SIGNAL 
PIN# 3 2 1 0 DESCRIPTION 

12 - - - X STI Chip Select (MK3801 ) 
11 - - X - Output Latch Select (PTR) 
10 - X - - Memory Config Select 

9 X - - - Any Port Select (PAL input) 

ACTIVE 
STATE 

HI 
HI 
HI 
LO 

For example', if a user wishes to have the STI port at 10-1 F 
instead of BO-BF, the data in the remaining location 10-1 F 
would be 1 H (0001), The data in the remaining locations cif 
the PROM must also be computed and programmed. 

NOTE: Depending on the bits being changed and the type 
of unprogrammed bit (unprogrammed bit'" 1 or 0) of the 
PROM, if may be possible to use the existing PROM. 

CUSTOMIZING U24 (MK6359): 

U24 is a bipolar PROM programmed at the factory (part 
number MK6359) to provide several functions for the MDX­
CPU3, First, it provides the chip select signal to the 
EPROM/ROM socket; Second, it provides the A 15 address 
line to select upper or lower 32K memory for on-board 
dynamic memory; Third, it provides the RAM select (RSEL) 
signal (on-board vs off-board) for an input to the PAL; And 
fourth, it provides the memory expand (MEMEX) signal for 
use in bank selecting of additional off-board memory. 

Tre data contained in the bipolar function PROM provided 
o~"the MDX-CPU3 is listed at the end of this application 
note. If a change is required (such as using memory maps 
other than those provided), a new bipolar PROM must be 
programmed. See Table 2 for the information needed to 
compute the correct data for your PROM. 

BIPOLAR PROM OUTPUT-PIN AND DATA BIT 
DEFINITION 
Table 2 

OUTPUT PROM DATA BIT SIGNAL ACTIVE 
PIN # 3 2 1 0 DESCRIPTION STATE 

12 X EPROM/ROM Select LO 
11 X A 15 Address Line *. 
10 X Select On-board RAM LO 
9 X - Memory Expand Output LO 

** = Tracks A 15 input line, on shipped PROM. Potential use 
of this feature could be to have two separate 32K RAM 
memory banks on-board when using a MK38000 ROM 
(32Kx8.) 

The 64K memory map is shown in Figure 1. Note that each 
PROM location represents a 2K block of CPU addressable 
memory. The PROM location for the MAP 0 is depicted in 
Figure 1. 
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MEMORY MAP Sti0WING PROM ADDRESS 
LOCATIONS 
Figure 1 

CPU Address Change 

F800 - FFFF 
Fooo - F7FF 
E800 - EFFF 
Eooo - E7FF 
0800 - OFFF 
0000 - 07FF 
C800 - CFFF 
Cooo - C7FF 
B800 - BFFF 
Booo - B7FF 
ABOO -AFFF 
Aooo -A7FF 
9800 - 9FFF 
9000 - 97FF 
8800 - 8FFF 
8000 - 87FF 
7800 -7FFF 
7000 -77FF 
6800 - 6FFF 
6000 - 67FF 
5800 - 5FFF 
5000 - 57FF 
4800 -4FFF 
4000 - 47FF 
3800 - 3FFF 
3000 - 37FF 
2800 - 2FFF 
2000 - 27FF 
1800 -1 FFF 
1000 -17FF 
0800 - OFFF 
0000 - 07FF 

CROSS REFERENCE 

PROM Address 

1F 
OF 
1E 
.OE 
10 
00 
1C. 
OC 
1B 
OB 
1A 
OA 
19 
09 
18 
08 
17 
07 
16 
06 
15 
05 
14 
04 
13 
03 
12 
02 
11 
01 
10 
00 

CPU Address Bus to Prom Address Bus 
Figure 3 

All 

A1S 

A14 

A13 

A12 

A7 

AS 

A5 

A4 

A3 

A2 

Al 

AO 

U24 

PROM 

A3 - AO = lOWER NIBBLE 
OF PROM ADDR ESS 

PROM LOCATIONS AND PROM DATA BIT 
INFORMATION 
Figure 2 

MEMORY PROM BIT # 
MAP LOC 3210 DATA 

OOOOH OOH 1100 CH 
1000H 01H 1001 9H 
2000H 02H 1001 9H 
3000H 03H 1001 9H 
4000H O4H .1001 9H 
5000H 05H 1001 9H 
6000H 06H 1001 9H 
7000H 07H 1001 9H 
BOOOH 08H 1011 BH 
9000H 09H 1011 BH 
AoooH OAH 1011 BH 
BoooH OBH 1011 BH 
CoooH OCH 1011 BH 
OoooH OOH 1011 BH 
EoooH OEH 1011 BH 
FoooH OFH 1011 BH 

0800H 10H 1001 9H 
1800H 11 H 1001 9H 
2800H 12H 1001 9H 
3800H 13H 1001 9H. 
4800H 14H 1001 9H 
5800H 15H 1001 9H 
6800H 16H 1001 . 9H 
7800H 17H 1001 9H 
8800H 18H 1011 BH 
9800H 19H 1011 BH 
A800H 1AH 1011 BH 
B800H 1BH 1011 BH 
C800H 1CH 1011 BH 
0800H 10H 1011 BH 
E800H 1EH 1011 BH 
F800H 1FH 1011 BH 

NOTE: A contiguous addressing of memory does not 
enable sequential PROM address locations. 

EXAMPLE 

To truely understand the memory mapping PROM (U24). 
. the following examples are given. 

Eample #1 - You have a 2K EPROM (2716) that you would 
like to place in the memory map (Map 0) at location OOOOH. 
Refer to Table 2. Bit 0 must be enabled (0 = active low) and 
the remaining three Bits selected accordingly. The PROM 
location to be programmed Would be OOH. See Figure 2. 
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Example #2 - You have a 2K EPROM (2716)thatyou would Figure 4 (cant.) 

like to place in the memory map (Map 0) at location E8ooH. 0800H 10H 1100 CH 
Refer to Table 2. Bit 0 must be enabled (0 = active low) and 1800H 11 H 1100 CH 
the remaining three Bits selected accordingly. The PROM 2800H 12H 1100 CH 
location to be programmed would be 1 EH. See Figure 3. 3800H 13H 1100 CH 

4800H 14H 1100 CH 
Example #3 - You have a 4K EPROM (2732)thatyou would 5800H 15H 1100 CH 
like to place in the memory map (Map 0) at location OOOOH. 6800H 16H 1100 CH 
Refer to Table 2. Bit 0 must be enabled (0 = active low) and 7800H 17H 1100 CH 
the remaining three Bits selected accordingly. The PROM 8800H 18H 1011 BH 
locations to be programmed would be ooH and 10H. 9800H 19H 1011 BH 

A800H 1AH 1011 BH 
Example #4 - You have a 4K EPROM (2732)that you would B800H 1BH 1011 BH 
like to place in the memory map (Map 0) at location 28ooH. C800H 1CH 1011 BH 
Refer to Table 2. Bit 0 must be enabled (0 = active low) and D800H 1DH 1011 BH 
the remaining three Bits selected accordingly. The PROM E800H 1EH 1011 BH 
locations to be programmed would be 12H and 03H. F800H 1FH 1011 BH 

Example #5 - You have a 8K EPROM (2764) that you would 
Programmed data is a HEX value arrived at by using 
information from Table 2. 

like to place in the memory map (Map 0) at location OOOOH. 
Refer to Table 2. Bit 0 must be enabled (0 = active low) and MAP 1 FOR EXAMPLE 6 
the remaining three Bits selected accordingly. The PROM Figure 5 
locations to be programmed would be ooH, 1 OH, and 11 H. 

BIT # 

Example #6 - You have a 32K ROM (MK38000) that you MEMORY PROM 3210 PROGRAMMED 

would like to place in the memory map (Map 0) at location MAP LOe (BINARY) DATA (HEX) 

OOOOH. You would also like to take full advantage of having 
64K Dynamic memory on the MDX-CPU3 board. i.e., you OOOOH 20H 1100 CH 
would like to have one memory map use one half of memory 1000H 21H 1100 CH 
with the same 32K ROM. Thus, you essentially would have 2000H 22H 1100 CH 
a 32K ROM system with 64K of Dynamic RAM on the same 3000H 23H 1100 CH 
board. By installing jumper J5, the 02 input to U13 is no 4000H 24H 1100 CH 
longer tied high and will follow the logic level represented 5000H 25H 1100 CH 
by the 02 bit. Also, sincetheA15 address line is selected by 6000H 26H 1100 CH 
the bipolar PROM, the A15 line is enabled to select the 7000H 27H 1100 CH 
lower half of RAM for Map 0 and upper half of RAM for Map 8000H 28H 1001 9H 
1 as shown in Figures 4 and 5. 9000H 29H 1001 9H 

MAP 0 FOR EXAMPLE 6 
AOOOH 2AH 1001 9H 
BOOOH 2BH 1001 9H 

Figure 4 COOOH 2CH 1001 9H 
BIT # DOOOH 2DH 1001 9H 

MEMORY PROM 3210 PROGRAMMED EOOOH 2EH 1001 9H 
MAP LOe (BINARY) DATA (HEX) FOOOH 2FH 1001 9H 

OOOOH ooH 1100 CH 0800H 30H 1100 CH I 

1000H 01H 1100 CH 1800H 31H 1100 CH 
I 

2000H 02H 1100 CH 2800H 32H 1100 CH 
3000H 03H 1100 CH 3800H 33H 1100 CH 
4000H 04H 1100 CH 4800H 34H 1100 CH 
5000H 05H 1100 CH 5800H 35H 1100 CH 
6000H 06H 1100 CH 6800H 36H 1100 CH 
7000H 07H 1100 CH 7800H 37H 1100 CH 
8000H 08H 1011 BH 8800H 38H 1001 9H 
9000H 09H 1011 BH 9800H 39H 1001 9H 
AOOOH OAH 1011 BH A800H 3AH 1001 9H 
BOOOH OBH 1011 BH B800H 3BH 1001 9H 
COOOH OCH 1011 BH C800H 3CH 1001 9H 
DOOOH ODH 1011 BH D800H 3DH 1001 9H 
EOOOH OEH 1011 BH E800H 3EH 1001 9H 
FOOOH OFH 1011 BH F800H 3FH 1001 9H 
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BANK SWITCHING 

An application may require morethan one bank of memory. 
The MDX-CPU3 board supports bank switching by 
addressing the control port FF and sending it the bank 
number the user wishes to select. However, bank numbers 
and memory map numbers are not one and the same. See 
Tables 3A and 3B. 

BANK SWITCHING WITH JUMPER J5 INSTALLED 
Table3A 

DATA TO AND 
WRITTEN SELECT SELECT 

TO PORT FF BANK# MAP# 

RESET (00) 0 0 
00 0 0 
01 1 1 
02 2 2 
04 3 4 
08 4 0 
10 5 0 
20 6 0 
40 7 0 
80 8 0 

BANK SWITCHING WITH JUMPER J5 NOT IN­
STALLED (BIT 02 REMAINS HIGH FOR PROM) 
Table3B 

DATA TO 
WRITTEN SELECT 

TO PORT FF BANK# 

RESET (00) 0 
00 0 
01 1 
02 2 
04 3 
08 4 
10 5 
20 6 
40 7 
80 8 

* = 1 for Memory Decode PROM 
o for Data off-board 

AND 
SELECT 
MAP# 

0 
4 
5 
6 
4 
4 
4 
4 
4 
4 

EXPANDING THE NUMBER OF MEMORY MAPS 

The devices shipped and discussed above will allow a 
maximum of 8 maps. However, should a user require more 
maps and not need to follow Mostek's bank selecting 
scheme, 16 maps are possible. The user can place a MMI-
6306 (512 x 4) bipolar PROM (with users' programmed 
data) in socket U24; Lift pin U24-14 and connect a wire 
wrap wire from it to U13-1 0 and insert jumper J5. Now the 
user will have access to a total of 16 memory maps 
available. 

ADDRESS BIT PROM BIT 
15 14 13 12 11 02 01 DO 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 
0 0 0 0 0 0 1 0 
0 0 0 0 0 1 0 0 
0 0 0 0 1 0 0 0 
0 0 0 1 0 0 0 0 
0 0 1 0 0 0 0 0 
0 1 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 

ADDRESS BIT PROM BIT 
15 14 13 12 11 02 01 DO 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 1 
0 0 0 0 0 * 1 0 
0 0 0 0 0 0 0 
0 0 0 0 1 0 0 
0 0 0 1 0 0 0 
0 0 1 0 0 0 0 
0 1 0 0 0 0 0 
1 0 0 0 0 0 0 

PAL PIN DEFINITIONS: 

Listed in Table 4 are the Boolean expressions for the PAL 
logic. These are listed to help the user know which signals 
are affected when changes are made to either of the two 
PROMs mentioned earlier. 
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PAL OUTPUT-PIN SIGNAL DESCRIPTION 
Table 4 

OUTPUT 
PIN# SIGNAL DESCRIPTION 

16 CASSOFF = RFSH + IORO + EPSEL*RO +/RSEL*/EPSEL 
17 EN ROM = RO*MREO 
19 INTAK = M1*IORO 
12 IWRTLTH = IIORO + IWR +/PORTSEL 
15 IMCYCLE = 1M REO +/RFSH*IWR*/RO 
18 10ATAIN = RO*MREO*RSEL + RO*MREO*EPSEL 

+ RO*IORO*PORTSEL 
+ M1 *IORO* IIEI*IEO 
+ IBUSAK* IRO*MREO 
+ IBUSAK* 1M 1 * IIORO* IMREO 
+ IBUSAK* IRO*IORO* IM1 

PROM PATTERN (MM16301-1J 256 x 4) 
U23 MK6360 

LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA 

00 8 20 8 40 8 60 8 80 8 AO 8 CO 8 EO 8 
01 8 21 8 41 8 61 8 81 8 A1 8 C1 8 E1 8 
02 8 22 8 42 8 62 8 82 8 A2 8 C2 8 E2 8 
03 8 23 8 43 8 63 8 83 8 A3 8 C3 8 E3 8 
04 8 24 8 44 8 64 8 84 8 A4 8 C4 8 E4 8 
05 8 25 8 45 8 65 8 85 8 A5 8 C5 8 E5 8 
06 8 26 8 46 8 66 8 86 8 A6 8 C6 8 E6 8 
07 8 27 8 47 8 67 8 87 8 A7 8 C7 8 E7 8 

08 8 28 8 48 8 68 8 88 8 A8 8 C8 8 E8 8 
09 8 29 8 49 8 69 8 89 8 A9 8 C9 8 E9 8 
OA 8 2A 8 4A 8 6A 8 8A 8 AA 8 CA 8 EA 8 
OB 8 28 8 4B 8 6B 8 8B 8 AB 8 CB 8 EB 8 
OC 8 2C 8 4C 8 6C 8 8C 8 AC 8 CC 8 EC 8 
00 8 20 8 40 8 60 8 80 8 AO 8 CO 8 EO 8 
OE 8 2E 8 4E 8 6E 8 8E 8 AE 8 CE 8 EE 8 
OF 8 2F 8 4F 8 6F 8 8F 8 AF 8 CF 8 EF 8 

10 8 30 8 50 8 70 8 90 8 BO 00 2 FO B 
11 8 31 8 51 8 71 8 91 8 B1 01 8 F1 8 
12 8 32 8 52 8 72 8 92 8 B2 02 8 F2 8 
13 8 33 8 53 8 73 8 93 8 B3 03 8 F3 8 
14 8 34 8 54 8 74 8 94 8 B4 04 8 F4 8 
15 8 35 8 55 8 75 8 95 8 B5 05 8 F5 8 
16 8 36 8 56 8 76 8 96 8 B6 06 8 F6 8 
17 8 37 8 57 8 77 8 97 8 B7 07 8 F7 8 

18 8 38 8 58 8 78 8 98 8 B8 08 8 F8 8 
19 8 39 8 59 8 79 8 99 8 B9 09 8 F9 8 
1A 8 3A 8 5A 8 7A 8 9A 8 BA OA 8 FA 8 
1B 8 3B 8 5B 8 7B 8 9B 8 BB OB 8 FB 8 
1C 8 3C 8 5C 8 7C 8 9C 8 BC OC 8 FC 8 
10 8 30 8 50 8 70 8 90 8 BO 00 8 FO 8 
1E 8 3E 8 5E 8 7E 8 9E 8 BE OE 8 FE 8 
1F 8 3F 8 5F 8 7F 8 9F 8 BF OF 8 FF 4 

NOTE: Oata is in HEX 
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PROM PATIERN (MMI6301-1J 256 x 4) 
U24 MK6359 

LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA 

00 C 20 F 40 F 60 F 80 0 AO 9 CO 0 EO F 
01 9 21 F 41 F 61 F 81 0 A1 9 C1 0 E1 F 
02 9 22 F 42 F 62 F 82 0 A2 9 C2 0 E2 F 
03 9 23 F 43 F 63 F 83 0 A3 9 C3 0 E3 F 
04 9 24 F 44 F 64 F 84 0 A4 9 C4 0 E4 F 
05 9 25 F 45 F 65 F 85 0 A5 9 C5 0 E5 F 
06 9 26 F 46 F 66 F 86 0 A6 9 C6 0 E6 F 
07 9 27 F 47 F 67 F 87 0 A7 9 C7 0 E7 F 

08 8 28 F 48 F 68 F 88 F A8 8 C8 F E8 F 
09 8 29 F 49 F 69 F 89 F A9 8 C9 F E9 F 
OA 8 2A F 4A F 6A F 8A F AA 8 CA F EA F 
08 8 28 F 48 F 68 F 88 F A8 8 C8 F E8 F 
OC 8 2C F 4C F 6C F 8C F AC 8 CC F EC F 
00 8 20 F 40 F 60 F 80 F AD 8 CO F ED F 
OE A 2E F 4E F 6E F 8E 8 AE 8 CE 8 EE F 
OF 8 2F F 4F F 6F F 8F 8 AF 8 CF 8 EF F 

10 C 30 F 50 F 70 F 90 0 80 9 DO 0 FO F 
11 9 31 F 51 F 71 F 91 0 81 9 01 0 F1 F 
12 9 32 F 52 F 72 F 92 0 82 9 02 0 F2 F 
13 9 33 F 53 F 73 F 93 0 83 9 03 0 F3 F 
14 9 34 F 54 F 74 F 94 0 84 9 04 0 F4 F 
15 9 35 F 55 F 75 F 95 0 85 9 05 0 F5 F 
16 9 36 F 56 F 76 F 96 0 86 9 06 0 F6 F 
17 9 37 F 57 F 77 F 97 0 87 9 07 0 F7 F 

18 8 38 F 58 F 78 F 98 F 88 8 08 F F8 F 
19 8 39 F 59 F 79 F 99 F 89 8 09 F F9 F 
1A 8 3A F 5A F 7A F 9A F 8A 8 OA F FA F 
18 8 38 F 58 F 78 F 98 F 88 8 08 F F8 F 
1C 8 3C F 5C F 7C F 9C F 8C 8 DC F FC F 
10 8 3D F 50 F 70 F 90 F 80 8 DO F FD F 
1E A 3E F 5E F 7E F 9E 8 8E 8 DE 8 FE F 
1F 8 3F F 5F F 7F F 9F 8 8F 8 OF 8 FF F 

NOTE: Data is in HEX 
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UPGRADING FROM MDX-FLP1 TO MDX-FLP2 
APPLICATION NOTE #6 

INTRODUCTION 

With the advent of the MDX-FLP2, Mostek STD-ZSO BUS 
systems have the capability of maintaining up to 4 MB of 
floppy storage on-line. In orderfor this benefitto be realized, 
the appropriate hardware and software products need to be 
brought together. This application note will detail the 
required software (M/OS-SO) and hardware configurations 
necessary in order to make use of the above-mentioned 
benefit. The information contained herein is sufficient to 
make the transition from a FLP1-based system to a FLP2-
based system. It is assumed that the system contains a CPU 
card (CPU 1, 2, 3, etc.), sufficient memory to meet the 
operating system's needs, and at least a console interface 
(510, 5102, EPROM/UART, etc.). Additional information 
may be gained from the M/OS-SO operations manual, the 
MDX-FLP2 data sheetltechnical manual, and the MOSGEN 
operations manual. (See references.) 

SOFTWARE 

A system which is currently running M/OS-SO in 
conjunction with an MDX-FLP1 should have FLP1-DCF 
EPROM# MK62S6 and one of several DDT EPROMs for the 
console and printer interfaces. There is no need to change 
the DDT EPROM when upgrading to an MDX-FLP2. The 
correct EPROM for an MDX-FLP2 system is FLP2-DCF 
EPROM #MK6340. Of course these EPROMs only apply to 
those M/OS-SO versions which are designed to run as 
non-phantom systems. Any version of M/OS-SO which is 
less than 5.0 is non-phantom. 

Mostek uses the term "phantom" to indicate those systems 
in which the boot firmware is non-resident. In addition, the 
disk drivers are brought in as part of the operating system 
rather than being EPROM-resident. This gives greater 
flexibility to the system due to the increased space for 
software on a disk versus permanent EPROM storage in the 
system memory space. Through the use of a phantom 
system, only a bare bones disk driver need be resident 
during the boot phase. This driver determines the 
appropriate software routines which need to be loaded for a 
given hardware configuration. After this decision has been 
made, the boot firmware is phantomed out of the system 
memory space, thus freeing up additional memory. 

Versions 5.0 or greater are designed to run as phantom 
systems and require a special "boot" EPROM. These 
systems are, in general, designed to utilize the MDX-CPU3 
and MDX-CPU4 due to their ability to phantom certain 

memory sockets. As shipped from the factory, the default 
floppy controller in a phantom system is the MDX-FLP2. So, 
in most cases there will not need to be a migration path for 
MDX-FLP1 to MDX-FLP2 in phantom systems. There are, 
however, driver routines provided in the MOSGEN package 
which will allow the use of an MDX-FLP1 in a phantom 
system. Table 1 summarizes the various combinations of 
software and hardware which Mostek offers. 

When utilizing the double-density capabilities of the MDX­
FLP2 in a non-phantom system, the user must be aware of 
the requirement for tracks one and two to be formatted as 
single density. This is a requirement of the DCF EPROMs. 
The technique for generating a double-density operating 
system diskette in a non-phantom system is as follows: 

1. Format the whole diskette as single density. 

2. WRTSYS the diskette from a single-density source. 

3. Go back into the format program and reformat the 
diskette beginning at track 2 as double-density. 

After having completed the above procedure, the diskette 
can now be filled with data from other sources. The file area 
will have data stored in a double-density format while the 
system area will have data stored in a single-densityformat. 
The above procedure isn't necessary for a phantom system 
due to its ability to determine which floppy controller device 
is in the system and in what format the data is stored on the 
diskette. 

HARDWARE 

As shipped from the factory, the MDX-FLP2 is strapped 
correctly for operation with either M/OS-SO or FLP-SODOS 
and S inch drives. It is still a good idea to verify that the 
appropriate straps are in place. Figure 1 shows a board 
outline of the MDX-FLP2 and the placement of the jumper 
headers. Figure 1 also shows the correct strapping for the 
MDX-FLP2 as it is shipped from the factory. The following 
discussion details the operation of each strap on the 
MDX-FLP2. 

J4: Auto Precomp - When open, double density write 
precompensation is always in effect (provided 
DDEN* is low). This is primarily for 5'.14 inch drives 
that require write precompensation of every track. 
When strapped, write data is precompensated only 
for tracks greater than 43; (factory setting) 
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MIOS 80 CONFIGURATIONS 
Table 1 

Configuration CPU Memory(K) 

FileName CPU MHz O/S PROMs 

M/OS-SO-4 

Customer Update 
(MOS-AP32) 1,2 2&4 9 DDT/DCF 
MOS-AP4S 1,2 2&4 9 DDT/DCF 
MOS-AP56 1,2 2&4 9 DDT/DCF 
MOS-AP64 1,2 2&4 13 DDTlDCF 
MOS-AS32 1,2 2&4 9 DDT/DCF 
MOS-AS48 1,2 2&4 9 DDT/DCF 
MOS-AS56 1,2 2&4 9 DDT/DCF 
MOS-AS64 1,2 2&4 13 DDTlDCF 

System Release 
(MOS-AP64) 1,2 2&4 13 DDT/DCF 
MOS-AS64 1,2 2&4 13 DDT/DCF 
MOS-DAP6 1,2 2&4 14 DDT/DCF 

PHANTOM 
MOS-DAS6 1,2 2&4 14 DDT/DCF 

PHANTOM 

M/OS-SO-5 

System Release 
(MOS-PHM) 3,4 4.0 9 PHANTOM 
MOS-TS 3,4 4.0 9 PHANTOM 
MOS-SK 3,4 4.0 S PHANTOM 
MOS-TSSK 3,4 4.0 S PHANTOM 
MOS-FS5 3,4 4.0 9 PHANTOM 

M/OS-SO -6 

System Release 
(MOS-HTTF) 3,4 4.0 12 PHANTOM 
MOS-HTSF 3,4 4.0 12 PHANTOM 
MOS-HTTH 3,4 4.0 12 PHANTOM 
MOS-HTSH 3,4 4.0 12 PHANTOM 
MOS-HFS5 3,4 4.0 12 PHANTOM 

Size 

32 
48 
56 
64 
32 
48 
56 
64 

64 
64 
64 

64 

64 
64 
64 
64 
64 

64 
64 
64 
64 
64 

( ): FILE NAMED SYSTEM.COM ON RELEASE DISK 

Console 

ALLCONI 
ALLCONI 
ALLCONI 
ALLCONI 
ALLCONI 
ALLCONI 
ALLCONI 
ALLCONI 

ALLCONI 
ALLCONI 
ALLCONI 

ALLCONI 

ALLCON2 
ALLCON2 
ALLCON2 
ALLCON2 
ALLCON2 

ALLCON2 
ALLCON2 
ALLCON2 
ALLCON2 
ALLCON2 

CPU MHz 2&4: CALCULATED BAUD RATE AT BOOT-UP 2.5 TO 4.0 
CPU 1,2 : MDX-CPUI OR MDX-CPU2 
ALLCONI : UART OR SIO AT PORT ODCH 
ALLCON2: STI AT PORT OBOH OR UART /SIO AT PORT ODCH 

Peripheral Devices 

Printer Floppy Hard Disk 

PIOLST FLPI [EO,SBO,50,4D,A:,SDB,SDO] NONE 
PIOLST FLPI [EO,8BO,50,4D,A:,SD8,SDO] NONE 
PIOLST FLPI [EO,SBO,50,4D,A:,SDB,SDO] NONE 
PIOLST FLPI [EO,SBO,50,4D,A:,SDB,SDO] NONE 
SIOLST FLP1[EO,8BO,50,4D,A:,SD8,SDO] NONE 
SIOLST FLPI [EO,SBO,50,4D,A:,SDB,SDO] NONE 
SIOLST FLPI [EO,8BO,50,4D,A:,SDB,SDO] NONE 
SIOLST FLPI [EO,SBO,50,4D,A:,SDB,SDO] NONE 

PIOLST FLPI [EO,8BO,50,4D,A:,SD8,SDO] NONE 
SIOLST FLPI [EO,SBO,50,4D,A:,SDB,SDO] NONE 
PIOLST FLP2[EO,SBO,50,4D,A:,SDB,DDO] NONE 

FLP2[EO,SBO,5BO,4D,A:,DDB,DDO] 
SIOLST FLP2[EO,SBO,50,4D,A:,SDB,DDO] NONE 

FLP2[EO,SBO,5S0,4D,A:,DDB,DDO] 

ALLST FLP2[EO,SBO,5S0,4D,A:,DDB,DDO] NONE 
SIOLST FLP2[EO,SBO,5BO,4D,A:,DDB,DDO] NONE 
ALLLST FLP2[EO,8BO,5BO,2D,A:,DDB,DDO] NONE 
SIOLST FLP2[EO,SBO,5BO,2D,A:,DDB,DDO] NONE 
ALLLST FLP2[EO,SBO,3BO,4D,A:,DDB,DDO] NONE 

+FLP2[CO,SO,50,3D,E:,DDO] 

ALLLST FLP2[EO,SBO,5BO,4D,A:,DDB,DDO] SASll[AO,5BO,2D,E:,DDB,DDO] 
SIOLST FLP2[EO,SBO,5BO,4D,A:,DDB,DDO] SASII [AO,3BO,2D,E:,DDB,DDO] 
ALLLST FLP2[EO,SBO,5BO,4D,C:,DDB,DDO] SASII [AO,5BO,2D,A:,DDB,DDO] 
SIOLST FLP2[EO,SBO,5BO,4D,C:,DDB,DDO] SASII [AO,5BO,2D,A:,DDB,DDO] 
ALLLST FLP2[EO,SBO,5BO,4D,A:,DDB,DDO] SASII [AO,5BO,2D,H:,DDB,DDO] 

+FLP2[CO,SO,50,3D,E:,DDO] 

ALLLST: STI OR PIO AT PORT ODOH 
PIOLST: MDX-PIO AT PORT ODOH 
SIOLST: MDX-SIO AT PORT ODEH 
PHANTOM: PHANTOM BOOTM PROM 
PHANTOMX: MODIFIED PHANTOM PROM TO OPERATE NON-PHANTOM 

FLOPPY: FLP2[EO,SBO,5B0,4D,A:,SDB,SDO] ~ MDX-FLP2, PORT OEOH, S" BOOT 10PERATION, 5;' BOOT 10PER, 4 LOGICAL DRIVES, START DRIVE A:, 
SINGLE DENSITY BOOT-UP, SINGLE DENSITY OPERATION 

HARD DISK: SASll[AO,5BO,2D,E:,DDB,DDO] ~ MDX-SASll, PORT OAOH, 2 LOGICAL DRIVES, START DRIVE E:, DOUBLE DENSITY BOOT, OPERATION 
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FLP2 STRAPPING LOCATIONS 
Figure 1 

J3 

J4 

1 2 1 2 

JS 
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\ 
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J8: 

J9: 

J10: 

J6 J7 J8 J9 

1 2 .---

'rn '---
J10 J11 11:l 

J12~ 

J1 ( 
Test Points - Test points shown on the schematic 
are located on this jumper. 

VCO Clock - This clock is either a 4 MHz (8 inch 
drive) or 2 MHz (5% inch drive) clock. 

8 Inch Ready - When using an 8 inch drive, this 
strap connects the READY signa) to FLP2. When 
using a 5% inch drive, this strap is not connected. 
Thus, 5% drives will always appear ready. 

8 or 5% inch Clock - Strap for either a 4 MHz (8 
inch) or 2 MHz (5% inch) clock. 

5% inch drive - This strap is used by Mostek 
software to determine whether 5% or 8 inch drives 
are used. Only strap J9 for 5% inch drives. 

Port Address Select - This header block is used to 
place the FLP2 on any of 32 possible 8-port 
boundaries. A jumper installed selects the given 
address bit to be a "zero". 

J11: 1/0 Expand - 10EXP* is normally not used on 
Mostek boards. Thus, the factory straps pins 2 and 
3. If the user desires to use 10EXP*, strap pins 1 
and 2 plus pins 3 and 4. 

J12: EXT Request Level - This jumper determines 
whether the EXTREQ input to the FLP2 DMA is 
active low or active high. For an active low 
EXTREQ, strap pins 2 and 3 (factory setting); for an 
active high EXTREQ, strap pins 1 and 2. 

One ofthe major additions to the MDX-FLP2 is the abilityto 
support multiple DMA devices. This capability is accom­
plished through the implementation of a DMA daisy-chain 
which adheres to the STD BUS Practice for mUltiple DMA 
devices. Connections to the daisy chain are made on 
connector J2. The MDX-FLP1 does not support this feature, 
there is generally no need to be concerned with it. It is, 
however, a feature that one should be aware of especially if 
one plans to have other mass storage interfaces such as an 
MDX-SASI2 hard disk interface. Additional information on 
this topic can be gained from the 1981 STD BUS 
Specification and Practice which is available from the STD 
Manufacturing Group. Figure 2 details the pin-out of 
connector J2. 

DAISY CHAIN CONNECTOR 
Figure 2 

PIN NO. 

1,3,5,7 

2 

4 

6 
8 

7~1 
8~2 

J2-TOPVIEW 

FUNCTION 

Ground 

8AI (8us ACK In) 

8AO (Bus ACK Out) 

No connection 

External DMA Request Input 

The pin-out of J3 is unchanged therefore the cable used 
between the MDX-FLP1 and the disk devices can also be 
used with the MDX-FLP2. 

SUMMARY 

The upgrade from an MDX-FLP1 to an MDX-FLP2 should 
pose few, if any, problems. The major stumbling blocks are 
in the various software options the user has at his disposal. 
Table 1 provides a comprehensive cross-correlation 
between CPU boards, FLP boards, and software. As 
indicated above, the hardware should pose no problems. 
Keep in mind, however, that Mostek software usually 
expects the system disk drive to be of the 8 inch variety. If it 
is desired to have a 5% inch drive as the system drive, 
Version 5.0 or greater should be used. Again, this is possible 
due to the phantom capabilities of these versions. 

REFERENCES 

MDX-FLP2 Ops Manual #4420262 

M/OS-80 Ops Manual #4420064 

MOSGEN Ops Manual #4420270 
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MDX-SASI1: THE HARD DISK INTERFACE 
APPLICATION NOTE #7 

INTRODUCTION 

As microcomputer systems have increased in their 
complexity, so have their mass storage needs also 
increased. It isn't uncommon to see as much as 10 MB of 
mass storage attached to an 8-bit microcomputer. Mostek 
has responded to this need with the introduction of the 
MDX-SASI-1: a Shugart Associates System Interface 
(SASITM) bus adapter for the STD-Z80 BUS. 

This application note will highlight the features of the SASI 
bus as well as provide a fairly comprehensive list of the 
controllers and disk drives which are compatible with the 
MDX-SASI-1. There will also be a brief discussion of the 
versions of M/OS-80 which are designed to utilize the 
capabilities of a hard disk. For more in-depth coverage, the 
reader should refer to the references listed atthe end ofthis 
Application Note. 

SASI 

The Shugart Associates System Interface is an asynchro­
nous, parallel bus designed to allow efficient transfer of data 
between computers and input/output devices. Due to its 
asynchronous nature, SASI allows speed independent 
communications. In general. SASI is oriented towards 
intelligent I/O devices. 

Bus Ports are the lowest level of interface for a SASI system. 
There may be a maximum of 8 bus ports for a given SASI 
bus. Attached to the bus ports are bus devices which are in 
turn attached to the peripheral devices. A 50-pin flat ribbon 
cable connects the bus devices. There are 9 data lines and 9 
control lines. Each of the 18 lines has a ground trace 
between it and adjacent traces to reduce noise sensitivity. 
The other traces are reserved for future use. During a 
communication session one bus device must be the initiator 
and the other must be the target. Initiators are those bus 
devices which start an operation on the bus while targets 

SIMPLE SYSTEM 
Figure 1 

SASITM is a trademark of Shugart Associates. 

are those bus devices which perform the operation. A bus 
device may have a fixed role as an initiator or target, or the 
bus device may be able to assume either role. 

Figure 1 shows a simple SASI system composed of two bus 
devices; one, the computer, is the initiator and the other, the 
control unit, is the target. In this figure the MDX-SASI-1 
serves as the host adaptor. This is the most common use for 
the MDX-SASI-1 in STD-Z80 BUS systems. 

BASIC TWO CONTROL UNIT SYSTEM 
Figure 2 

Figure 2 shows a more complex system in which there are 
two control units. With the MDX-SASI-1 , there can be up to 
7 control units. SASI also provides for multiple initiators; 
however, MDX-SASI-1 does not support this feature. 

HARDWARE 

A hard disk system must be composed of 4 hardware blocks. 
These blocks are the microcomputer, the bus adaptor, the 
hard disk controller, and the hard disk. Table 1 is a list of 
some of the manufacturers of hard disk controllers and 
drives which Mostek has evaluated and found to be 
compatible with MDX-SASI-1. This list is not "all inclusive" 
and the reader is urged to survey the trade journals for other 
possible vendors. One trend that is beginning to emerge is 
that of combining the controller with the drive with a SASI 
Bus Interface. Shugart has introduced a series of 8" drives 
(floppy and winchester) which support this feature. 

Of course, MDX-SASI-1 serves as the bus adaptor. In this 
capacity it accepts parallel data from the microcomputer 
and sends it down the 50-pin ribbon cable. The pinout of 
MDX-SASI-1 allows for the use of a "mass terminated" 
ribbon cable. Several manufacturers provide the associated 
hardware to build these cables i.e. Ansley, Winchester, etc. 
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MANUFACTURERS OF HARD DISK CONTROLLERS AND DRIVES 
Table 1 

CONTROLLER MFG. 

514" DTC-510Al520A XEBEC 1410 

CMS CM5206, 5412, 5619 SAME 

IMI 5006,5007,5012 SAME 

RMS RMS504, 509, 513 SAME 

SEAGATE ST506,412 SAME 
DRIVE MFG. 

SHUGART. SA602, 604, 606 SAME 

TAN DON TM602S, 603S SAME 

TI 525/62,/61,/122 SAME 

S" DTC-101D DTC-1401. 

MEMOREX 101 OEM 

SHUGART 

SOFTWARE 

Mostek's M/OS-SO operating system has provisions for 
adding hard disk storage to a Mostek microcomputer 
system. Release version MK71012C-S1 is designed to 
support operation with MDX-SASI-1 and the XEBEC 1410 
disk controller board. This particular version is generated to 

. utilize the Seagate ST-506 drive or its equivalent. 

The hardware set that this version of M/OS-SO is designed 
around is composed of: MDX-CPU3 or MDX-CPU4, MDX­
FLP2, MDX-SASI-1, and the phantom boot ROM. Boot up 
can take place from either the floppy disk or the hard disk. 
The system contained on the diskette will support up to four 
S" floppy disk drives and two 5%" floppy disk drives or three 
5%" hard disk drives. There are four other versions supplied 
on the release diskette which provide for various mixes of 
floppy (S" and 514") and hard disk drives. 

For those users wishing to use MDX-SASI-1 in systems 
which do not contain an operating system, Appendix A 
shows examples of software routines which can be used to 
do reads and writes from the hard disk as well as program 
the MDX-SASI-1 and select the controller. For detailed 
information about the different modes of data transfer on 
SASI, consult Shugart's product specification on the SASI 
bus. 

SA-1ooo 

MANUFACTURERS 

Computer Memories Corp. 
9233 Eaton Ave. 
Chatsworth, CA 91311 
213-709-6445 

Data Technology Corp. 
2775 Northwestern Parkway 
Santa Clara, CA 95051 
4OS-496-0434 

Irwin International 
2000 Green Road 
Ann Arbor, MI 4S1 05 
313-663-3600 

Memorex Corp. 
San Tomas at Central Expressway 
Santa Clara, CA 95052 
4OS-9S7-1OOO 

Rotating Memory Systems 
1701 McCarthy Blvd. 
Milpitas, CA 95035 
40S-946-6692 
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Sea gate Technology 
360 EI Pueblo Road 
Scotts Valley, CA 95066 
408-438-6550 

Shugart Associates 
475 Oakmead Parkway 
Sunnyvale, CA 94086 
408-733-01 00 

Tandon Corp. 
20320 Prairie 
Chatsworth, CA 91311 
714-675-2928 

Texas Instruments 
P.O. Box 202145 
Dallas, TX 75220 
1-800-231-4717 
In TX - 1-800-392-2860 

APPENDIX A 

MODULE Hardware Interface Routines 
.* 

REFERENCES 

MDX-SASI-l Ops Manual #4420263 

M/OS-80 Ops Manual #4420064 

MOSGEN Ops Manual #4420270 

Shugart SASI Product 
Specification #30134-0 Rev. A 

.* 

.* 
Description: This module contains the hardware interface routines required to communicate with MDX-SASI-l. All 

routines assume that the AUTO ACK logic (J4) is enabled . 
. * 
.* 

.* 

.* 

.* , 

.* 

.* 

.* 

.* 

. * 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

.* 

Ver 0.1 10 Nov 81 

The following are Port definitions as they exist on the MDX-SASI-l board: 

A7 A6 A5 A4 A3 A2 Al AO Function 
x x x x x x 0 0 PIO Port A Data (Bidirectional) 
x x x x x x 0 1 PIO Port B Data (Bit Control Mode) 
x x x x x x 1 0 PIO Port A Control 
x x x x x x 1 1 PIO Port 8 Control 

Where x = Port Strapping options on the MDX-SASI Board . 

Status Control Port Definitions (Port B on PIO): 

b7 
RES 

b6 
SEL 

b5 
ACK 

b4 
BSY 

b3 
MSG 

b2 bl 
REO 

bO 
1/0 

I 
T I L- Input/Output (input) 

Request (input) 

Control/Data (input) 

Message (input) 

Busy (input) 

Acknowledge (input) 

Select (output) 

Reset (output) 

.* Note that Port B is programmed for BIT CONTROL MODE. 
Bits bO-b5 are configured for inputs while b7 and b6 are outputs. 
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·* Port B Bit Control Constants 
RES EOU 80H ;Reset 
SEL EOU 40H ;Select 
ACK EOU 20H ;Acknowledge 
BSY EOU 10H ;Busy 
MSG EOU 08H ;Message 
CD EOU 04H ;Control/Data 
REO EOU 02H ; Request 
10 EOU 01 H ;Input/Output 

.* 

.* r-------------------------------------------------------------------------------, 
MDX-SASI-1 Hardware Interface Routine 

.* 

.* These routines handle reset, selection, status, command, and data to/from the MDX-SASI-1 board. These are the only 

.* routines that directly "toggle bits" on MDX-SASI-1. All routines use polled operation (no interrupts or DMA) . 

. * 

.* 

.* 

.* 

. * 

.* 

.* 

.* 

. * 

PROCEDURE initialize PIO 

Description: Initializes the Z80-P10 for polled operation 
with the MDX-SASI-1 board . 

Vt;lrO.1 26 Sep 81 

Entry: C - Base address of MDX-SASI-1 board . 

. * Exit: AF is changed . 

INITPIO EOU $ 

Set Port A of the PIO for bidirectional (Mode 2) operation. 
INC C ;Point to Port A control register 
INC C 
LD A, 8FH 
OUT (C),A 

;Program Port A for 
mode 2 operation 

Set Port B of the PIO for bit control (Mode 3) operation: 
INC C ;Point to Port B control register 
LD A,OCFH ;Program Port B for 
OUT (C), A mode 3 operation 

For Mode 3, the next byte must set the I/O regsiter bits. 
Bits 7 and 6 are outputs. Bits 5, 4, 3, 2, 1, and 0 are inputs. 

LD A, 00111111 B 
OUT (C), A 

.* Initialize MDX-SASI-1 board ... 
DEC C ;Point to Data Port B 
DEC C 
XOR A ;Deassert all control lines 
OUT (C),A 

DEC C . ;Point to Data Port A 
IN A, (C) ;Dummy read to enable MDX-SASI-1 

. * That's all for now ... 
RET 
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·* 

.* 

. * , 

.* 

.* 

.* 

.* 

.* 

.* 

. * , 

END procedure initialize Pia 

PROCEDURE Reset 

Description: Resets the controller connected to the MDX-SASI-1 . 

VerO.1 26 Sep 81 

Entry: C - 8ase address of MDX-SASI-1 board. 

Exit: If A is 0, Then no errors. 
If A is non 0, Then A contains the error code . 

RESET EQU $ 

INC C 

LD ARES 
OUT (C),A 

XORA 
OUT (C), A 

;Point to Port B 

;Assert Reset Signal 

;Remove Reset signal 

Check if all status lines are deasserted 

OUT: 

IN A (C) 

CP 0 
JR Z, OUT 
LD A,40H 

DEC C 

RET 

END PROCEDURE Reset 

.* PROCEDURE select 

;If status lines deasserted 
THEN get out 

;ELSE get error code 

;Restore original value of C 

;Enough for now ... 

. * Description: Selects the controller connected to the MDX-SASI-1 . 

.* 

.* VerO.1 26 Sep 81 

.* 

.* Entry: 

.* 

. * Exit: 

SELECT 

WAIT4: 

A - ID of controller (normally bit 0 set to 1) 
C - Base address of MDX-SASI-1 board 

AF is changed . 

EQU $ 

OUT (C), A ;Assert ID bit (normally bit 0) 

INC C ;Point to Port B 

LD A SEL ;Assert Select 
OUT (C),A 

IN A(C) ;While 
AND BSY busy not asserted 
JR Z,WAIT4 wait 

XOR A ;Deassert Select 
OUT (C),A 
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.* 

.* 

DEC C 
RET 

;Restore original value of C 
and exit 

END PROCEDURE select 

PROCEDURE block read 

. * Description: Reads a block of up to 256 bytes from the MDX-SASI-1 board . 

.* 

.* VerO.1 26 Sep 81 

.* 

.* Entry: B - Byte count (Note that a value of 0 is 256). 
C - Base address of MDX-SASI-1 board. 

. * HL - Points to first byte of buffer area . 

.* ... 

. * 

. * , ... 

Exit: A is changed . 
B is zero . 
HL points one past the last byte read . 

BLKRD EOU $ 

LOOPO: INC C ;Point to Port B 

WAITO: IN A,(C) ;WHILE 
AND ACK acknowledge asserted 
JR NZ,WAITO; wait 

WAIT1: IN A, (C) ;WHILE 
AND REO request not asserted 
JR Z,WAIT1 wait 

DEC C ;Point to Port A 

INI ;Read a byte 

JR NZ,LOOPO; and keep-on till done 

RET ;That's all for now 

... END PROCEDURE block read 
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PROCEDURE block write 
.* 
. * Description: Sends a block of up to 256 bytes to the MDX-SASI-1 board (Polled) . 
.* 
.* VerO.1 26 Sep 81 
.* 
. * Entry: B - Byte count (Note that a 0 implies 256 bytes) . 

C - Base address of MDX-SASI-1 board. 
. * 
.* 

. * 

.* 

.* . 
Exit: 

HL - First byte of block . 

A is changed. 
B is zero . 
HL points one past the last byte sent. 

BLKWR EQU $ 

LOOP1: INC C ;Point to Port B Data 

WAIT2: IN A. (C) ;WHILE 

WAIT3 

AND ACK acknowledge asserted 
JR NZ.WAIT2; wait 

IN A. (C) 
AND REO 
JR Z.WAIT3 

DEC C 

OTI 

;WHILE 
request not asserted 

wait 

;Point to Port A data 

;Send a byte 

JR NZ.LOOP1; and keep-on till done 

RET ;Let's get out of here 

.* END PROCEDURE block write 
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l'JUNITED 
TECHNOLOGIES 
MOSTEK 

COMPUTER 
PRODUCTS 

DIVISION 

MDX-FLP2 VS. MDX-FLP1 :HARDWARE AND SOFTWARE ISSUES 
APPLICATION NOTE #8 

INTRODUCTION 5. On the Type 1 commands the step rate select bits are 
assigned differently. Table 3 shows the differences. 

With the introduction ofthe MDX-FLP2, the MDX-FLP1 will 
become increasingly less cost effective due to the 
performance increases ofthe MDX-FLP2. With this in mind, 
this application note will detail the differences between 
these two products so that present users of MDX-FLP1 can 
make the move to MDX-FLP2 with a minimum of effort . 

HARDWARE 

The major differences between the MDX-FLP1 and MDX­
FLP2 are in the areas of the floppy controller chip, jumper 
options, 1/0 port definitions, and miscellaneous board 
differences. 

Floppy Chip 

Probably the biggest single difference between these two 
products is the presence of a Western Digital 1771 on 
MDX-FLP1 and a Western Digital 1797 on MDX-FLP2. The 
1771 is a single-sided, single-density floppy controller / 
formatter while the 1797 supports both double-density and 

1771 COMMAND SUMMARY 
Table 1 

TYPE COMMAND 7 6 

Restore 0 0 
Seek 0 0 
Step 0 0 
Step In 0 1 
Step Out 0 1 
Read Command 1 0 
Write Command 1 0 

I Read Address 1 1 
II Read Track 1 1 

III Write Track 1 1 
IV Force Interrupt 1 1 

double-sided operation. This is not to imply that the 1797 1797 COMMAND SUMMARY 
doesn't support single-density and single-sided operation Table 2 
as well. 

The command formats for both the 1771 and 1797 are 
virtually identical. Tables 1 and 2 provide a summary of the 
command formats for the 1771 and 1797, respectively. The 
only differences are as follows: 

iTYPE COMMAND 

The 1797 allows the selection of a particular side with bit 
1 of Type II and Type III commands. The 1771 doesn't 
support side select. 

2. On the Write Sector command the 1771 allows the 
selection of 4 different data address marks where as the 
1797 allows only 2. 

3. The Read Track command of the 1771 may be 
conditionally synchronized with each address mark 
through the use of bit 0 of this command. The 1797 
always synchronizes with the address marks. 

4. Type III commands of the 1797 can have the head 
settling delay conditionally enabled. The 1771 always 
enables the delay except for the read address command 
on which it is an option. 
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I 
I 
I 
I 
I 
II 
II 
III 
III 
III 
IV 

Restore 
Seek 
Step 
Step In 
Step Out 
Read Sector 
Write Sector 
Read Address 
Read Track 
Write Track 
Force Interrupt 

7 6 
0 0 
0 0 
0 0 
0 1 
0 1 
1 0 
1 0 
1 1 
1 1 
1 1 
1 1 

5 

0 
0 
1 
0 
1 
0 
1 
0 
1 
1 
0 

5 

0 
0 
1 
0 
1 
0 
1 
0 
1 
1 
0 

BITS 

4 3 2 1 0 

0 h V r, ro 
1 h V r, ro 
u h V r, ro 
u h V r, ro 
u h V r, ro 
m b E 0 0 
m b E a, ao 
0 0 E 0 0 
0 0 1 0 s 
1 0 1 0 0 
1 13 '2 I, 10 

BITS 

4 3 2 1 0 

0 h V r, ro 
1 h V r1 ro 
u h V r, ro 
u h V r, ro 
u h V r, ro 
m b E U 0 
m b E U ao 
0 0 E U 0 
0 0 E U 0 
1 0 E U 0 
1 13 '2 I, '0 • 



stEP RAnis .. 
Table 3 

STEP RATE 

R1 Ro 

00 
01 
10 
11 

Jumper Options 

1797 

.' ·3 rns 
6 ins 
10ms 
15 ms 

8" 51,4" 

1771 1797 1771 ,. 
•.. ··S.m9· 'Sms 12ms 

6ms 12 ms 12 ms 
10 ms 20ms 20ms 
20ms 30ms 40ms 

There is a great deal of similarity between the jumper 
options of the MDX-FLP1 and the MDX-FLP2. Table 4 
summarizes the correlation betWeen MDX-FLP1 and MDX­
FLP2. The Timing Resistor (R2) on FLP2 is socketed allowing 
easy replacement when adjusting the timing of U2 
(74LS221) for the optimum Head Load Timing delay 
required by the drive being used. 

If R2 equals 
6.2 K nHLT = 43 ms 
9.1 K nHLT = 64 nis 
12 K n HLT= 84 ms 

The notable differences are lack of Automatic Precompensa­
tion on FLP1, no support of 10EXP* on FLP1, and no forced 
single/double selection on FLP2. 

I/O Ports 

PortsO, 1.4,5; 6, and7 arethesameforFLP1 andFLP2. The 
only difference being in a few of the status bits on some 
commands. Ports 2' and 3 have several differences. The 
drive select bits of Port 3 are the same for both FLP1 and 
FLP2. FLP2 doesn't have the side select bit but it does have 
both a density cpntrol bit and a 1797 reset bit in Port 3. The 
density control bit is in location b7 and the reset is in 
location b6. 

FLP1, on the other hand, has bit b4 assigned as the side 
select. Port 2, bits 0, 1, and 5 are identical for both FLP1 and 
FLP2. FLP2 has Port 2, bit b6 assigned as a "zero" where as 
FLP1 has this bit assigned'as a "one". This feature can be 
used by software to determine whether aFLP1 or FLP2 is 
present. 

ADDITIONAL INFORMATION 

One ofthe major additions to the MDX-FLP2 isthe ability to 
support mUltiple DMA devices. This capability isac­
complished through the implementation of a DMA daisy­
chain which adheres to the STD BUS Practice for multiple 
DMA devices. Connections to the daisy chain are made on 
connector J2. Since the MDX-FLP1 is unable to support this 
feature, there is generally no need to concern oneself with 
it. It is, however, a feature that one should be aware of 
especially if one plans to have other mass storage interfaces 
Such as an MDX-SASI2 hard disk interface. Additional 

information on this topic can begained from the>1981 $TO 
BUS Specification and Pra~ice.yvhich isavailableJ~p~ the 
STD Users Group:" . . ',. 

J2, on the FLP2, is also used to provide for an external DMA 
request. This feature allows the DMA chip on theFLP2to be 
shared with another peripheral controller such as the MDX­
SASI1 hard disk interface. Figure 1 details the pin-out of 
connector J2. 

JUMPER CORRELATION 
Table 4 

ADDRESS: 
BIT 7 

FLOPPY 
CONTRL. 
CLOCK 

51,4" 
S" 

HEAD 
LOAD 
DELAY 

51,4" 
S" 

DRIVE 
10' 

5%" 
S" 

# SIDES 
SINGLE 
DOUBLE 

DATA 
SEP. 

5%" 
S" 

AUTO 
PRECOMP' 

'5%" 
S" 

10EXP 
If using 
If not using 

EXTREQ 
. LEVEL 

HIGH 
LOW 

6 
5 
4 
3 

FLP1 

E9 
E10 
E11 
E12 
E13 

E1 
E2 

ES (OUT) 
ES(IN) 

E3(1N) 
E3 (OUT) 

E4(1N) 
E4(OUT) 

E5(OUT) 
E5(1N) 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

FLP2 

J10(10,9) 
J10(S,7) 
J1 0 (6,5) 
J10(4,3) 
J1 0 (2,1) 

JS(2,1) 
JS(4,3) 

R2 is 
, socketed 

'J9(IN) 
J9(OUT) 

N/ A (bit 0 of Port 2, 
"0" = single sided 
"1" = double·sided) 

J6(4,3) 
J6(2,1) 

J4(OUT) 
J4(1N) 

J11 (1,2 + 3.4) 
J11 (2,3) 

J12 (2,1) 
J12(2,3) 
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DMA DAISY CHAIN CONNECTOR 
Figure 1 

: I : 
x x 

x x 

J2 -TopView 

PIN NUMBER 

1,3,5,7 

2 

4 

6 

8 

FUNCTION 

Ground 

BAI (Bus ACK In) 

BAO (Bus ACK Out) 

No connection 

External DMA Request Input 

An additional feature of FLP2 is the ability to run at system 
speeds of 4 MHz. This speed improvement does not speed 
up the transfer rate from the drive but it does allow a mass 
storage device to be interfaced to a 4 MHz system. 

The pin-out of J3 (J2-FLP1 ) is unchanged except for pin 48, 
side select; therefore, the cable used between the MDX­
FLP1 and the disk devices can also be used with the MDX­
FLP2. On FLP1, pins 14 and 16 are tied together and 
assigned as the side select control line. FLP2, on the other 
hand, has pins 14 and 48 tied together for this same 
function. In general, this will not cause a problem unless 8·' 
drives which provide an internal data separator are used. 
(Shugart model #851.) These drives assign pin 48 as the 

DRIVE INTERFACE 
Figure 2 

Signal 

Drive Select 1,2,3,4 
Side Select 
Step 
Write Data 
Write Gate 
Direction 
Head Load 
Read Data 
Index 
Trackoo 
Write Protect 
Drive Ready 
2 Sided 

Description Pin Number 

Output 26,28,30,32 
Output 14,48 (see note), 1 6* 
Output 36 
Output 38 
Output 40 
Output 34 
Output 18 
Input 46 
Input 24 (5 in.) or 20 (8 in.)*** 
Input 42 
Input 44 
Input 22 
Input 10** 

NOTE: Some 8" drives have an optional DATA 
SEPARATOR output on pin 48. If this is true on your drive, 
cut the etch on the FLP2 board going to pin 48 on J3. 

* Pin 14 & 16 (FLP1) Pin 14 & 48 (FLP2) 
** only on FLP2 
*** Pins 20 and 24 are common (tied together) on FLP1 and 

FLP2 

data separator output to the controller. If one of these drives 
is used, the etch run going to pin 48 should be cutto prevent 
damage to either the FLP2 or the drive. Figure 2 shows the 
pin-out of J3 (J2-FLP1) with differences noted between 
FLP1 and FLP2. 

The final hardware difference is in the area of the reset 
circuitry. FLP1 gets its reset from the SYSRESET* line 
directly. FLP2 gets its reset directly from SYSRESET* for 
everthing exceptthe floppy controller chip. The chip gets its 
reset from one of the I/O port bits which is initialized to a 
"zero" by SYSRESET*. Therefore, the FLP2 comes up in the 
reset state and must be taken out of reset by outputing a 
"one" to bit b6 of Port 3. FLP1 comes up in the initialized 
state. 

SOFTWARE 

Software differences between FLP2 and FLP1 are relatively 
minor. Most of the differences have been detailed in the 
hardware section. In summary those differences are the 
side select, step rate assignment, data address marks, reset 
control, and head settling delay. The lack of 4 data address 
marks on FLP2 shouldn't be a problem because most 
software only uses the Data Mark(FB) and the Deleted Data 
Mark (F8) both of which are supported by FLP2. The other 
two supported by FLP1 are user defined and may vary from 
routine to routine. 

DUAL-DENSITY FORMAT 
Table 5 

NUMBER HEX VALUE OF 
OF BYTES BYTE WRITTEN 

80 4E 
12 00 

3 F6 
1 FC (Index Mark) 

50* 4E 
r-12 00 

3 F5 
1 FE (10 Address Mark) 
1 Track Number (0 thru 4C) 
1 Side Number (0 or 1) 
1 Sector Number (1 thru 1A) 
1 01 
1 F7 (2 CRCs written) 

22 4E 
12 00 

3 F5 
1 FB (Data Address Mark) 

256 DATA 
1 F7 (2 CRCs written) 

_54 4E 
598** 4E 

* Write bracketed field 26 times 
~* Continue writing until FD179X interrupts out. 

Approx. 598 Bytes. 
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Even though the software differences between FLP2 and 
FLP1 are not very large, the implications of double-density 
operation versus single-density operation should not be 
underestimated. First of all, the data comes off the disk 
twice as fast as it does for single-density operation. This 
increased speed means that for programmed tranfers the 
software must be more efficient if there is to be no lost data. 
Secondly, the buffers must be twice the size they are for 
single-density operation because the sectors are twice as 
big. 

Another area that the programmer must be aware of is that 
of the different format information required for single- and 
double-density operation. The single-density formats for 
FLP1 and FLP2 are identical. Table 5 shows the format 
information for IBM System 34 double-density operation. A 
few notable points are the sector length field (field after 
sector #), increased length of all gaps, and the different 
values placed into the gaps. Table 6 shows the values 
placed into the sector length field and what they mean. Note 
that this table is only valid when bit b3 of Type II commands 
isa "one". If this bit is a "zero", then the sector length field is 
treated as non-IBM format and it is beyond the scope ofthis 
application note to discuss all the possibilities of non­
standard formats. 

SUMMARY 

It is hoped that this application note has provided the user 
with sufficient information to make the switch from MDX­
FLP1 to MDX-FLP2. The majority of the changes are in 
hardware and should have minimum effect on the software 
for those users who are just using FLP2 as a replacement 
for FLP1. Again, to recap the areas of importance: 

1. Remember that side selection takes place in the chip for 
FLP2 and on the board for FLP1 . 

2. 51,4" drives will always appear ready to FLP2. 

3. Be aware of the slight differences between command 
and status information. 

4. There is a fixed head settling delay for FLP2 which may 
require an additional software delay for 51,4" drives 
unless the value of R2 is changed to increase the setting 
delay. 

SECTOR LENGTH FIELD DEFINITION 
Table 6 

SECTOR LENGTH TABLE 

Sector Length 
Field (Hex) 

00 
01 
02 
03 

* Single density value 
** Double density value 

REFERENCES 

FD1771-01 Data Sheet 
Western Digital Corp. 

FD179X-02 Data Sheet 
Western Digital Corp. 

Number of Bytes 
in Sector (Decimal) 

128* 
256** 
512 
1024 

MDX-FLP1 Ops Manual #4420032 

MDX-FLP2 Ops Manual #4420262 

Western Digital Corp. 
2445 McCabe Way 
Irvine, California 92714 
(714) 557-3550 

STD Users Group 
Bill-Shields - Chairman 
8697 Frobisher St. 
San Diego, California 92126 
(714) 297-1353 

STD Manufacturers Group 
Matt Biewer - Chairman 
Pro-Log Corp. 
2411 Garden Rd. 
Monterey, California 93940 
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!tUNITED 
TECHNOLOGIES 
MOSTEK 

SCOPE: 

This application note will detail how to control the serial 
port, parallel port, and the timer channels available on the 
MDX-CPU3 and MDX-CPU4. 

INTRODUCTION: 

The purpose of this application note is to help the first time 
user of the MDX-CPU3/4 interface the serial and parallel 
ports quickly. Sample drivers are provided and can be 
modified to suit the user's particular needs. 

SERIAL PORT (J3) PINOUT 
Table 1 

COMPUTER 
PRODUCTS 

DIVISION 

MDX-CPU3/4 I/O DRIVERS 
APPLICATION NOTE #10 

INTERFACING THE SERIAL PORT (J3) 

The serial communication signals to perform an RS-232-C 
type interface have been buffered and pinned out to a 
26-pin connector in such a manner that a flat ribbon mass 
terminated type connector could be used. Hardware and 
software considerations follow below. 

HARDWARE: 

Table 1 lists the connections required for the serial port. 

MDX-CPU3/4 (J3) Z80-STI (MK3801) SIGNAL DIRECTION 
Pin # Signal Pin # 

1 GND NC 
2 RX(BB) 38 SI& 

11 13 
3 TX(BA) 37 50 
4 RTS(CA) 9 11 
5 CTS (CB) 10 12 
6 DSR (CC) 13 15 
7 GND NC 
8 RLSD (CF) 14 16 

20 DTR (CD) 12 14 

MATING CONNECTORS (P31 FOR J3 

Flat Ribbon 
Type: 

Discrete Wire 
Type: 

11 T & B Ansley # 609-26ooM 
21 Winchester Electronics 

#51-1126-00 
313M #3399-6000 

1) Winchester Electronics 
Housing = #PGB-13-A 
Contacts = #1OO-72020S (20-24AWG) 
(Crimp) #1OO-72026S (26-30AWG) 

Relative to CPU3/4 

Input 
Input 
Output 
Input 
Output 
Output 

Output 
Input 

INTERFACING THE PARALLEL PORT (J2) 

The parallel output port has been designed to support a 
parallel Centronics type printer interface directly. The port 
has been pinned out to a 26-pin connector in such a manner • 
that a flat ribbon mass terminated type connector could be 
used on both ends. Hardware and software considerations 
follow below. 

HARDWARE: 

Table 2 lists the connections required for the parallel port. 
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SERIAL PORT 
Figure 1 

INITIALIZE STI 
FOR SERIAL PORT 

OPERATION 

r------

SET BAUD RATE 

L ______ _ 

CONSOLE IN 
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PARALLEL PRINTER PORT (J2) PINOUT 
Table 2 

MDX-CPU3/4 (J2) 
Pin # Signal 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16-26 

ISTB 
POO 
P01 
P02 
P03 
P04 
P05 
P06 
P07 
NC 
BUSY 
PE 
NC 
GNO 
GNO 
NC 

MATING CONNECTORS (P2) FOR J2 

Same as those for J3 

PARALLEL PRINTER PORT 
Figure 2 

Z80-STI (MK3801) 
Pin # 

SIGNAL DIRECTION 
Relative to CPU3/4 

NO 

2 TBO 
21 DO 
22 01 
23 02 
24 03 
25 04 
26 05 
27 06 
28 07 

8 10 
15 17 

Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 
Output 

Input 
Input 

MATING CONNECTOR FOR PRINTER (36-PIN 
CENTRONICS TYPE) 

Flat Ribbon Type: 1) 3M #3366-1001 (Bail Mount) 

HAS 
PREVIOUS 

CHARACTER BEEN 
ACKNOWLEDGED 
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INTERFACING THE TIMERS 

There are four timers associated with the STI chip onboard 
the MDX-CPU3/4. Timers A & B are full function timers 
that can perform basic delay function, event counting, or 
pulse measurement. Timers C & D on the other hand are 
delay timers only. The timer outputs have been dedicated as 
indicated below. 

Z80-STI (MK3801) 
Pin # 

CONNECTOR 
Pin # 

1 TAO 
2 TBO 
3 TCO 
4 TDO 

J3-Pin 18 (/TAO) Available for user 
J2-Pin 1 (/TBO) Printer Strobe 
J3-Pin 11 (/TCO) Available for user 
No external conn. Baud Rate 
Measurement 

TIMER GENERAL COMMENTS 

D All timer outputs are forced low by device (board) RESET. 

D Only timer A & B outputs can be forced low by setting the 
A or B register RESET bit respectively. If this method is 
used, the other bits must be maintained in the correct 
state as well. 

D Timer Data Registers and the main counters will 
maintain their contents during a RESET. 

D No counting can occur while timer is stopped. 

D Timer contents remain unaltered while stopped. 

D Residual count in timer is lost when reloaded with a new 
value. 

D In the Delay Mode, the prescaler is always active. 

D In the Event Count Mode, the prescaler is disabled. 

D Timer count will decrement to 01---then reload value 
from data register and toggle output state, during what 
normally would be count 00. 

D Two time-out pulses are required for one complete 
output cycle. 

D If the timer is stopped, the value loaded into the data 
register will also be loaded into the counter. 

D If the timer is running, data must be written while the 
timer is not counting through 01 H. 

D If timer is running, and the prescaler is changed, the first 
output pulse will be incorrect (0 2':TO::S; 200 clock cycles). 

TIMER A & B CONTROL REGISTER (TABCR) PORT 9. 

AC31 AC21 AC1 I ACO I BC31 BC2 I BC1 I BCO I 
Timer A 

Control Bits 
TimerB 

Control Bits 

TIMER C & D CONTROL REGISTER (TCDCR) PORT7. 

I RE~ET I CC21 CC1 I CCO I RE:ET I DC21 DC1 I DCO I 
TimerC 

Control Bits 
TimerD 

Control Bits 

. CONTROL BIT DEFINITION 

C3 C2 C1 CO 
o 0 0 0 
00 0 1 
001 0 
o 0 1 1 
o 1 0 0 
o 1 0 1 
o 1 1 0 
o 1 1 1 
1 000 

COMMENT 
Timer Stopped 
Delay Mode, -;- 4 Prescale 
Delay Mode, -;- 10 Prescale 
Delay Mode, -;- 16 Prescale 
Delay Mode, -;- 50 Prescale 
Delay Mode, -;- 64 Prescale 
Delay Mode, -;- 100 Prescale 
Delay Mode, -;- 200 Prescale 
Event Count Mode 

1 0 0 1 
101 0 
1 0 1 1 
1 1 0 0 
1 1 0 1 
1 1 1 0 
1 1 1 1 

Pulse Width Mode, -;- 4 Prescale 
Pulse Width Mode, -;- 10 Prescale 
Pulse Width Mode, -;- 16 Prescale 
Pulse Width Mode, -;- 50 Prescale 
Pulse Width Mode, -;- 64 Prescale 
Pulse Width Mode, -;- 100 Prescale 
Pulse Width Mode, -;- 200 Prescale 

SOFTWARE: 

General Comments 

The following assumptions are made: 
1. MDX-CPU3 clock frequency is 3.6864 MHz. (standard) 
2. Timer D is used for Baud rate generation. 
3. Timer B is used for Printer Strobe. 

Direct Registers are addressed as: 

IN A (STI+register-name) 
OUT (STI+register-name)A 

Indirect Registers are addressed as: 

LD A(lnterrupt-vector.AND.11100000B)+register 

or 

OUT 
IN 

LD 

OUT 
LD 
OUT 

(STI+PVR)A 
A,(STI+IDR) 

-name 

A,(Interrupt-vector.AND.11100000B)+register 

(STI+PVR)A 
Aregister-value 

(STI+IDR)A 

-name 
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STI CHIP REGISTER DEFINITIONS 

STI EQU OBOH STI BASE PORT ADDRESS 

DIRECT REGISTERS 

IDR EQU 0 Indirect Data Register 
GPIP EQU 1 General purpose I/O Interrupt 
IPRB EQU 2 Interrupt Pending Register B 
IPRA EQU 3 Interrupt Pending Register A 
ISRB EQU 4 Interrupt In-Service Register B 
ISRA EQU 5 Interrupt In-Service Register A 
IMRB EQU 6 Interrupt Mask Register B 
IMRA EQU 7 Interrupt Mask Register A 
PVR EQU 8 Pointer/Vector Register 
TABCR EQU 9 Timers A and B Control Register 
TBDR EQU 10 Timer B Data Register 
TADR EQU 11 Timer A Data Register 
UCR EQU 12 USART Control Register 
RSR EQU 13 Receiver Status Register 
TSR EQU 14 Transmitter Status Register 
UDR EQU 15 USART Data Register 

INDIRECT REGISTERS 

SCR EQU 0 Sync Character Register 
TDDR EQU 1 Timer D Data Register 
TCDR EQU 2 Timer C Data Register 
AER EQU 3 Active Edge Register 
IERB EQU 4 Interrupt Enable Register B 
IERA EQU 5 Interrupt Enable Register A 
DDR EQU 6 Data Direction Register 
TCDCR EQU 7 Timers C and D Control Register 

BIT DEFINITIONS 

PTRACK EQU 0 Input Printer Acknowledge 
PTRBSY EQU 7 Input Printer Empty 

RTS EQU 1 Input Request To Send 
CTS EQU 2 Output Clear To Send 

RX EQU 3 Input Receive serial data 
(for Baud rate measurement) 

DTR EQU 4 Input Data Terminal Ready 
DSR EQU 5 Output Data Set Ready 

RSLD EQU 6 Output Received Line Signal Detect 

DDRVAL EQU 01100100B Value for DDR Register 

• GPIVAL EQU OOOOOOOOB Idle values for General Purpose Port 

PTR EQU ODOH Output Printer Data Port Address 

BITO EQU 1 
BITl EQU 2 
BIT2 EQU 4 
BIT3 EQU 8 
BIT4 EQU 16 
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BIT5 
BIT6 
BIT7 

NUL 
ETX 
EOT 
BEL 
BS 
HT 
LF 
FF 
CR 
NAK 
CAN 
ESC 
DEL 

STINIT: 

EQU 
EQU 
EQU 

32 
64 

128 

ASCII SPECIAL CHARACTERS 

DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 
DEFL 

OOH 
03H 
04H 
07H 
08H 
09H 
OAH 
OCH 
ODH 
15H 
18H 
1BH 
7FH 

INITIALIZE THE STI CHIP 

01 
LD 
OUT 
LD 
OUT 

LD 
OUT 

A,DDR 
(STI+PVR).A 
A,DDRVAL 
(STI+IDR).A 

A,GPIVAL 
(STI+GPIP).A 

FIXED BAUD RATE DRIVER 

LD 
OUT 
LD 
OUT 

LD 
OUT 
LD 
OUT 

LD 

A,TCDCR 
(STI+PVR).A 
A,OOOOOOO1 B 
(STI+IDR).A 

A,TDDR 
(STI+PVR).A 
A,3 
(STI+IDR),A 

A,1 0001 oooB 

just in case 

set up the general purpose port 

and set up idle values 

timer 0 divide by 4 prescale 

then divide by 3 
the output toggles for each output 
giving an effective divide by 2 

the USART will divide by 16 

thus 3.6864/4/312/16 = 9600 

USART control: divide by 16 
8-bitword 
async 1 stop 
no parity 
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OUT (STI+UCR),A 

LD A,OOOOOOO1 B enable receiver 
OUT (STI+RSR),A 
IN A(STI+RSR) and clear any flags 

LD A,OOOOO1 01 B enable transmitter 
OUT (STI+ TSR),A 
IN A(STI+TSR) and clear any flags 

LD A,OOOOOOOOB disable all interrupts 
OUT (STI+IERA),A 
OUT (STI+IERB),A 

LD ACR 

CALL TTYOUT 
LD ALF 
CALL TTYOUT 

AUTOMATIC BAUD RATE DETERMINATION 

LD A,AER Set active register for pulse 
OUT (STI+PVR),A width measurement of serial in 
XOR A 
OUT (STI+IDR),A 

OUT (STI+TABCR),A Stop timer (just in case) 

OUT (STI+ TBDR),A Initialize counter value 

LD AOOOO11 01 B set up pulse width mode 
OUT (STI+TABCR),A 

LD AIERA set up interrupts in STI 
OUT (STI+PVR),A 
XOR A clear previous interrupt 
OUT (STI+IDR),A 
OUT (STI+IMRA),A 
LD AOOOOOOO1 B 
OUT (STI+IDR),A 

LD AIERB 
OUT (STI+PVR),A 
XOR A clear previous interrupt 
OUT (STI+IDR),A 

• OUT (STI+IMRB),A 
LD AOOOO1000B 
OUT (STI+IDR),A 

LOOP1: IN A(STI+IPRB) look for end of pulse 
AND BIT3 
JR NZ,DONE1 if end of pulse, exit 
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I PRINTER INITIALIZATION DRIVER I 

PTRINT: 
LD A.OOOOOOOOB ; Stop the timer (just in case) 
OUT (STI+ TABCR).A 
LD AOOOO1000B ; Force the timer low 
OUT (STI+ TCDCR).A 
LD A.16 16 x 10 x 271 nanosec = 43 msec 
OUT (STI+TBDR).A 
LD A.OOOOOO10B 
OUT (STI+TABCR).A intent is that approx 43 msec 

the printer strobe (timer 
will go high 

WAIT1: 
IN A(STI+TBDR) 
CP 15 
JR NZ.WAIT1 Wait for first cycle to stop 

WAIT2: 
IN A(STI+ TBDR) 
CP 16 
JR NZ.WAIT2 Wait for second cycle 

LD AOOOOOOOOB Then turn off the timer 
OUT (STI+ T ABCR).A 

LD ACR 
CALL PTROUT 
LD A.LF 
CALL PTROUT 

RET 

PRINTER OUTPUT DRIVER 

PTROUT: 
PUSH AF Save Character 

BUSY: 
l' IN A(STI+GPIP) 

BIT PTRBSY.A see if printer is busy 
JR Z.BUSY make this paper empty 

ACK: 
IN A.(STI+GPIP) 
BIT PTRACK.A see of previous'ack is finished 
JR NZ.ACK 
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POP AF 
OUT (PTRI.A now output the character 

PUSH AF save it again 

LD AO stop the timer (just in case) 
OUT (STI+ TABCRI.A 
LD A16 16 x 10 x 271 nanosec = 43 msec 
OUT (STI+ TBDRI.A 
LD AOOOOOO10B 
OUT (STI+ TABCRI.A intent is that in approx 43 msec 

the printer strobe (timer b output) 
will go low for approximately 
and then go high again 

WAITT1: 
IN A(STI+ TBDRI 
CP 14 
JR NZ.WAIT1 wait for first cycle to start 

WAITT2: 
IN A.(STI+ TBDR) 
CP 15 
JR NZ.WAITT2 wait for second cycle to start 

LD AO 
OUT (STI+TABCR).A then turn off timer 

POP AF 
RET 

SAMPLE PROGRAM 

The example program below is a simple one. It inputs a 
character from the CRT console. echos the character back 
out to the CRT console and outputs the character to the 
printer. 

0000' 
0080 

0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
oooA 
oooB 
OOOC 

.zao 
ASeG 
STI eau 

DIReCT REGISTeRS 

lOR eau 
GPIP eau 
IPRB eau 
IPRA eau 
ISRB eau 
ISRA eau 
IMRB eau 
IMRA eau 
PVR eau 
TABCR Eau 
TBDR Eau 
TADR eau 
UCR eau 

; UseZ80Code 

OBOH 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
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B110: 

DONE1: 

LOOP2: 

DONE2: 

DONE3: 

DONE4: 

IN 
AND 
JP 

LD 
JR 

IN 
NEG 
SRL 

LD 

RLCA 
JR 
SRL 
JR 

LD 
OUT 
LD 
OUT 

LD 
OUT 
LD 
CP 
LD 
JR 
LD 

OUT 

LD 
CP 

LD 

JR 

LD 

OUT 

LD 
OUT 
IN 

A(STI+IPRA) 
BITO 
Z,LOOP1 

B,105 
DONE2 

A(STI+TBDR) 

A 

B,11000000B 

C,DONE2 
B 
LOOP2 

ATDDR 
(STI+PVR),A 
AB 
(STI+IDR).A 

ATCDCR 
(STI+PVR),A 
AB 
105 
A,OOOOOO10B 
Z,DONE3 
A,OOOOOOO1 B 

(STI+IDR).A 

AB 
105 

A10011000B 

Z,DONE4 

A1 0001 OOOB 

(STI+UCR).A 

A,OOOOOOO1 B 
(STI+RSR),A 
A(STI+RSR) 

if overflow, then 110 Baud 

get pulse count counted down 
from 0 

; divide by 2 due to timer output 

prepare to correct value 

output corrected value to 
Baud rate generator 

output prescaler 

110 Baud? 
divide by 10 

. else divide by 4 

110 or higher? 

USART control: divide by 16 
8 bit word 
async 2 stop bit 

; no parity 

skip around if 110 baud 

USART control: divide by 16 
8 bit word 
async 2 stop bit 
no parity 

enable receiver 

and clear any flags 



TIYIN: 

TIYOUT: 

WAIT: 

TIYCHK: 

LD AOOOOO101 B 
OUT (STI+ TSR).A 
IN A(STI+ TSR) 

LD AIERA 
OUT (STI+PCR).A 
XOR A 
OUT (STI+IDR).A 
OUT (STI+IMRA).A 
LD AIERB 
OUT (STI+PVR).A 
XOR A 
OUT (STI+IDR).A 
OUT (STI+IMRB).A 

CALL TIYIN 

RET 

CONSOLE-IN DRIVER 

IN 
BIT 
JR 

IN 
RES 
RET 

A(STI+RSR) 
7.A 
Z,TIYIN 

A(STI+UDR) 
7.A 

CONSOLE-OUT DRIVER 

PUSH AF 

IN A(STI+ TSR) 
BIT 7.A 
JR ZWAIT 

POP AF 
OUT (STI+UDR).A 
RET 

IN A(STI+RSR) 
BIT 7.A 
RET 

enable transmitter 

and clear any flags 

disable interrupts 

disable interrupts 

flush out that first input 
character 

Input from receive status 
Bit 7 is "receive char available 
Wait for character to be received 

Input the character 
Strip parity bit 

Save the character 

Input the transmitter status 
Bit 7 is the "buffer empty bit" 
Wait for buffer to be empty 

Restore character 

Input the receive status register 
Bit 7 is the buffer full bit 
which is set if a character 
is received 
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; 
0060 TTYOUT: 
0060 F5 PUSH AF 
0061 WAIT: 
0061 OB BE IN A,(STI+ TSR) 
0063 CB 7F BIT 7,A 
0065 28 FA JR Z,WAIT 

0067 F1 POP AF 
0068 03 BF OUT (STI+UOR).A 
006A C9 RET 

; 
006B TTYCHK; 
006B OB BO IN A,(STI+RSR) 
0060 CB 7F BIT 7.A 
006F C9 RET 

0070 TTYIN: 
0070 OB BO IN A,(STI+RSR) 
0072 CB 7F BIT 7.A 
0074 28 FA JR Z,TTYIN 

0076 OB BF IN A,(STI+UOR) 
0078 CB BF RES 7.A 
007A C9 RET 

INITIALIZE THE PRINTER 
; 

007B PTRINT: 
007B 3E 00 ,LO A,OOOOOOOOB 
0070 03 B9 OUT (STI+ TABCR),A 
007F 3E 08 LO A,OOOOl000B 
0081 03 B7 OUT (STI+ TCOCR).A 
0083 3E 10 LO A,16 
0085 03 BA OUT (STI+ TBOR),A 
0087 3E 02 LO A,OOOOOO10B 
0089 03 B9 OUT (STI+ TABCR),A 

; 
008B WAIT1: 
oo8B OB BA IN A,(STI+ TBOR) 
0080 FE OF CP 15 
008F 20 FA JR NZ,WAIT1 

; 
0091 WAIT2: 
0091 OB BA IN A,(STI+ TBOR) 
0093 FE 10 CP 16 
0095 20 FA JR. NZ,WAIT2 

0097 3E 00 LO A,OOOOOOOB 
0099 03 B9 OUT (STI+TABCR),A 

I 009B 3E 00 LO A,CR 
I 0090 CO OOA6 CALL PTROUT 

t OOAO 3E OA LO A,LF 
OOA2 CO OOA6 CALL PTROUT 

OOA5 C9 RET 

OOA6 PTROUT: 
OOA6 F5 PUSH AF 
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OOA7 BUSY: 
OOA7 DB Bl IN A,(STI+GPIP) 
OOA9 CB 7F BIT PTRBSY.A 
OOAB 28 FA JR Z,BUSY 

OOAD ACK: 
OOAD DB Bl IN A,(STI+GPIP) 
OOAF CB 47 BIT PTRACK.A 
OOBl 20 FA JR NZ.ACK 

OOB3 Fl POP AF 
OOB4 D3 DO OUT (PTR),A 

OOB6 F5 PUSH AF 

OOB7 3E 00 LD A,O 
OOB9 D3 B9 OUT (STIHABCR).A 
OOBB 3E 10 LD A,16 
OOBD D3 BA OUT (STI+ TBDR).A 
OOBF 3E 02 LD A,OOOOOOl DB 
OOCl D3 B9 OUT (STI+ TABCR).A 

OOC3 WAITT1: 
OOC3 DB BA IN A,(STI+ TBDR) 
OOC5 FE DE CP 14 
OOC7 20 FA JR NZ,WAITTl 
OOC9 WAITT2: 
OOC9 DB BA IN A,(STI+ TBDR) 
OOCB FE OF CP 15 
OOCD 20 FA JR NZ,WAITT2 

OOCF 3E 00 LD A,O 
OODl D3 B9 OUT (STI+ TABCR).A 

OOD3 Fl POP AF 
OOD4 C9 RET 
OOD5 ENCODE: END 

Macros: 

Symbols: 

OOAD ACK 0003 AER 0007 BEL 
0008 BS OOA7 BUSY 0018 CAN 
OOOD CR 0002 CTS 0006 DDR 
0064 DDRVAL 007F DEL 0005 DSR 
0004 DTR OOD5 ENCODE OOOB ENTRY 
0004 EOT 00lB ESC 0003 ETX 
OOOC FF 0001 GPIP 0000 GPIVAL 
0009 HT 0000 IDR 0005 IERA 
0004 IERB 0007 IMRA 0006 IMRB 
0003 IPRA 0002 IPRB 0005 ISRA 
0004 ISRB OOOA LF 0018 LOOP 
OOFF MAPAD 0005 MAPN 0015 NAK 
0000 NUL OODO PTR 0000 PTRACK 
0007 PTRBSY 007B PTRINT OOA6 PTROUT 
0008 PVR 0006 RSLD OOOD RSR 
0001 RST 0003 RX 0000 SCR 
OOBO STI 0023 STINIT 0009 TABCR 
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oooD RSR EOU 13 
oooE TSR EOU 14 
oooF UDR EOU 15 

INDIRECT REGISTERS 

0000 SCR EOU a 
0001 TDDR EOU 1 
0002 TCDR EOU 2 
0003 AER EOU 3 
0004 IERB EOU 4 
0005 IERA EOU 5 
0006 DDR EOU 6 
0007 TCDCR EOU 7 

MEMORY MAP CONTROL 

0005 MAPN EOU 5 Memory Map #5 
Configuration 

OOFF MAPAD EOU OFFH Memory Map Control 
Port Address 

BIT DEFINITIONS 

0000 PTRACK EOU a 
0007 PTRBSY EOU 7 

0001 RTS EOU 1 
0002 CTS EOU 2 

0003 RX EOU 3 

0004 DTR EOU 4 
0005 DSR EOU 5 

0006 RSLD EOU 6 

0064 DDRVAL EOU 01100100B 
0000 GPIVAL EOU OOOOOOOOB 

0000 PTR EOU ODOH 

ASCII SPECIAL CHARACTERISTICS 

0000 NUL DEFL OOH 
0003 ETX DEFL 03H 
0004 EDT DEFL O4H 
0007 BEL DEFL 07H 
0008 BS DEFL 08H 
0009 HT DEFL 09H 
oooA LF DEFL OAH 
OOOC FF DEFL OCH 
oooD CR DEFL ODH 
0015 NAK DEFL 15H 
0018 CAN DEFL 18H 
001B ESC DEFL 1BH 
007F DEL DEFL 7FH 
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ORG 00 
0000 21 oooB LD HL,ENTRY Block Source Address 
0003 11 oooB LD DE,ENTRY Block Destination 

Address 

0006 01 OOCA LD BC,ENCODE-ENTRY Block Length 
0009 ED BO LDIR 
oooB 3E 05 ENRTY: LD AAMPN Load Map Number 
oooD D3 FF OUT (MAPAD),A Set Memory Map 
OOOF CD 0023 CALL STINIT 
0012 CD 007B CALL PTRINT 
0015 CD 006B CALL TTYCHK 
0018 CD 0070 LOOP: CALL TTYIN 
001B CD 0060 CALL TTYOUT 
001E CD OOA6 CALL PTROUT 
0021 18 F5 JR LOOP 

STINIT 

0023 STINIT: 
0023 F3 DI 
0024 3E 06 LD ADDR 
0026 D3 B8 OUT (STI+PVR),A 
0028 3E 64 LD ADDRVAL 
002A D3 BO OUT (STI+IDR),A 

002C 3E 00 LD AGPIVAL 
002E D3 B1 OUT (STI+GPIP),A 

0030 3E 07 LD ATCDCR 
0032 D3 B8 OUT (STI+PVR),A 
0034 3E 01 LD AOOOO0001 B 
0036 D3 BO OUT (STI+IDR),A 

0038 3E 01 LD A,TDDR 
003A D3 B8 OUT (STI+PVR),A 
003C 3E 03 LD A3 
003E D3 BO OUT (STI+IDR),A 

0040 3E 88 LD A1 0001 oooB 

0042 D3 BC OUT (STI+UCR),A 

0044 3E 01 LD AOOOOOOO1 B 
0046 D3 BD OUT (STI+RSR),A 
0048 DB BD IN A(STI+RSR) 

004A 3E 05 LD AOOOO01 01 B 
OO4C D3 BE OUT (STI+ TSR),A 
004E DB BE IN A(STI+ TSR) 

0050 3E 00 LD A,OOOOOOOOB • 0052 D3 B5 OUT (STI+IERA),A 
0054 D3 B4 OUT (STI+IERB),A 

0056 3E OD LD ACR 

0058 CD 0060 CALL TTYOUT 
005B 3E OA LD ALF 
oo5D CD 0060 CALL TTYOUT 
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oooB TADR OOOA TBDR 0007 TCDCR 
0002 TCDR 0001 TDDR oooE TSR 
006B TTYCHK 0070 TTYIN 0060 TTYOUT 
OOOC UCR oooF UDR 0061 WAIT 
008B WAIT1 0091 WAIT2 OOC3 WAITT1 
OOC9 WAITT2 

No fatal error(5) 
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WITH THE STD-Z80 

APPLICATION NOTE #11 

INTRODUCTION 

This application note describes the hardware and software 
required for programming MOS EPROMs using Mostek 
STD-Z80 Bus computer boards with a PROLOG M900 
Universal PROM Programmer. A thrirty-two bit I/O module, 
the MDX-PIO, is the interface between the PROLOG M900 
and the STD-Z80 Bus computer. With the system as 
described most MOS EPROMs can be programmed, read, 
contents verified against the RAM buffer and contents 
modified and then programmed into another PROM using 
the memory modify command. Files can be loaded from disk 
in binary or in HEX format and then the files can be 
programmed into the device that is selected. All operations 
are assisted with prompts from a menu driven screen driver. 

The driver isn't limited to STD-Z80 computer products as it 
is port I/O mapped and can be used on most other computer 
systems. 

FUNCTIONAL DESCRIPTION 

The driver writes data from the computer to the PROLOG 
M900 unit, controls the address and data outputs, and then 
initiates the program cycle or read cycle. Basically, the driver 
manipulates the data and the address/control inputs from 
the computer so the PROLOG M900 receives the proper 
data to transfer to the target PROM from its internal buffer. 
The PROLOG M900 has an internal buffer to load data into. 
The buffer size is optional and should be the size of the 
largest PROM that is going to be used. 

The driver supports 2708, 2516, 2716, 2532, 2732, 2564, 
and 2764 EPROMs. It will prompt the user on what 
configuration and personality modules for the M900 are 
needed with the selected PROM type. Some of the things 
the driver and the M900 will do: 

(L)oad a file from disk to buffer area. 
(M)odify the buffer contents. 
(P)rogram PROM. 
(R)ead the contents of a PROM into buffer area. 
(V)erify the contents of a PROM to the buffer area. 
(Q)uit driver and return to operating system. 

The driver allows files that are stored on disk to be retrieved, 
the data is then loaded into memory and transferred to the 
PROM via the M900. The Memory command allows data to 
be altered or tabulated in the data buffer, then transferred to 
the PROM with the program command. The program 

command directs the data to be loaded in the PROM buffer 
within the M900; also, the program command controls the 
addressing and control signals needed to setup the M900to 
program the PROM. As a support task, the driver can read 
PROMs and transfer the contents to the data buffer where 
the data can be modified or programmed into another 
PROM. The verify command compares the data in the data 
buffer and the PROM. If any locations do not match, an error 
message will be printed on the console device. After all 
tasks are complete or a new pattern is needed from the disk 
file, a QUIT command returns the control of the system to 
the operating system. 

MDX-Z80 Bus Computer 

Whereas this software driver can be configured to almost 
any computer system via the I/O port map, the Mostek 
MDX-Z80 Bus computer products are used as the host 
computer system. The system is a 64K disk based system 
with Mostek's M/OS-80* operating system. The I/O 
interface to the PROLOG M900 is provided by the MDX-PIO 
board. The MDX-PIO is a 32-bit parallel I/O board with TIL 
compatible outputs/inputs. The MDX-PIO communicates 
with the M900 through the parallel port provided as a 
factory installed option by PROLOG. The system needs to be 
at least a 32K operating system. The boards used with the 
driver are detailed below. 

MDX-CPU1A (MK77855) 

The MDX-CPU 1 A is a Z80 computer with 4K bytes of PROM 
sockets. The disk control firmware and the boot monitor are 
located on the board in the two 24-pin PROM sockets. The 
actual strapping is described in the appendix section. 

MDX-DRAM32A (MK77761) 

The MDX-DRAM32A is a memory board with 32K x 8 bytes 
of dynamic RAM that can be located on any 4K boundary. 
The system consists of two DRAM32As strapped at 0000 
and 8000H. In addition, the upper RAM board has the 4K 
notch option enabled to stop any memory contentions III 
between the CPU and the RAM boards. Strapping details 
are described in the appendix. 

MDX-FLP2 (MK77677) 

The MDX-FLP2 is a controller for interfacing the STD-Z80 
Bus to floppy disk. The MDX-FLP2 allows double- or single­
sided and single- or double-density 8-inch or 5\4-inch 
floppy driyes. 

VIII-55 



MDX-SI02 (MK71670) PROLOG M900 Universal PROM Programmer 

The MDX-SI02 is a serial communications board that 
provides the console interface and the printer port. The 
MDX-SI02 has two independent asynchronous or 
synchronous serial 1/0 channels. Strapping information is 
described in the appendix. 

The PROLOG Universal PROM Programmer can program 
many different types of bipolar PROMs and MOS EPROMs. 
This application note and driver will deal with MOS 

. EPROMs. The EPROM type selected has a personality 
module and configuration module. The driver will prompt 
the user on which module it expects. If the wrong module is 
in place, an error will be printed and the BELL will sound. MDX-PIO (MK77650) 

The MDX-PIO is a 32 bit paraliellnputlOutput board that 
provides the total interface between the host computer and 
the PROLOG M900 Universal PROM Programmer. The 
MDX-PIO has four eight-bit 1/0 ports with handshake lines. 
The detailed strapping information is described in the 
appendix. 

The M900 interfaces to the host computer through a 
parallel port that is a factory installed option. The port 
provides a handshake routine for transferring data either to 
or from the COPY socket of the M900 PROM programmer. 
Connection is made via a 25-pin D-type connector. The 
interface has eight parallel bits for input data, eight bits for 
output data, and six bits for handshake and control lines. 

M/OS-SO Operating System (MK71010CS1) 

M/OS-80 is a C/PM* compatible operating system. 

*C/PM is a trademark of Digital Research Corp. 

PARALLEL INTERFACE DEFINITION 
Figure 1 

COMPUTER 

1/0 PORT 

GND ... 

• LOW ACTIVE SIGNALS 

PARALLEL INTERFACE PINOUT 
Table 1 

PIN INPUTS 

8 WRITE DATA 8* 
6 WRITE DATA 7* 

13 WRITE DATA 6* 
10 WRITE DATA 5* 

9 WRITE DATA 4* 
7 WRllE DATA 3* 

12 WRITE DATA 2* 
11 WRITE DATA l' 

2 TRANSFER* 
3 MODE* 
5 INTERLOCK* 

•• The signals are not used in this application. 

I NTERLOC K' 

T . 
WRI 8-bits_ 

MODE' 

RANSFER 

TE DATA 

o DATA 

ESPONS 

ERROR' 

REA 8-bits-

PIN 

22 
21 
24 
23 
18 
17 
20 
19 
15 
14 
16 

R E* 

ADDRESS 

GNALGN SI 

. 
0 

OUTPUTS 

. READ DATA 8* 
READ DATA 7* 
READ DATA 6* 
READ DATA 5* 
READ DATA 4* 
READ DATA 3* 
READ DATA 2* 
READ DATA 1* 
ADDRESS* 
ERROR* 
RESPONSE* 
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PRLOG Driver Considerations 

The driver is a M/OS-80 compatible program. It is invoked 
by typing the programs file name "PRLOG" and then a 
carriage return (CR). The driver is approximately 5K and 
reserves RAM from 2000H to 3FFFH forthe data buffer area 
to store data read from a PROM or loaded from a disk drive, a 
2764 EPROM requires 8K for its data area. The operating 
system expects the area from OFFOOH to OFFFFH to be 
reserved for the system scratch-pad area. The minimum 
system requires a 32K system with the previous areas 
reserved for the driver. In addition, the driver uses the 1/0 
port addresses OA8H to OAFH as the MDX-PIO ports. 

PRLOG DRIVERS MEMORY MAP 
Figure 2 

256 
BYTES 

SK 

5K 

" 
, 

" SCRATCH PAD""'" 

~ < 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 
""""""""""""" """"""""',"""" 
~~~~~~~~ DATA BUFFER ~~~~~~~~ 
""""""',"",,""" """"""',"""""" """"""""""""" """"""""""""'" 

""""""'''''''''''''''''' """""",",""'''''''''' ""'"'''''''''''''''''''''' 
~~~~~~~~ PRLOG. COM ~~~~~~~~~ 
"""""""""'"','',''' """""""""'"'''''''' '"'''''''''''''''''''''''''' "'''''''''''''''''''''''''''' 

PRLOG PORT MAP 
Figure 3 

FF 

OFFOOH 

OFOOOH 

) 
3FFFH 

2000H 

12FFH 

100H 

DO """'"'''''''''''' CONSOLE 8< PRINTER 
PORT 

AS '"'''''''''''''' ",",,,, COMMUNICATIONS 
PORT WITH M900 

00 

DESCRIPTION OF OPERATION 

After the driver is loaded, the driver will prompt for the type 
of device, 2708, 2516, 2716, 2532, 2732, 2564, or 2764. 
After the device is selected, the driver will prompt the user 
with the personality and configuration modules as a 
reminder. Also at this time, the driver is establishing 
handshaking with the M900. If the handshake routine does 
not take place, and error message wil be displayed at the 
console and the console bell will sound until the RESET on 
the PROLOG M900 is pressed. The error condition should 
be removed with the reset; if not, check the setup and 
configuration modules to make sure the correct ones for the 
device are in place. 

L-Load a specfied file 
P-Program a PROM 

M-Modify or tabulate 
memory 

R-Read data from a PROM 
V-Verifiya PROM against 

memory 
Q-Exit from program 

Enter type of action required (L,R,P,V,M,Q)? 

After the operation needed is selected, the driver will 
prompt the user for additional information it may require to 
complete the task selected. The information needed is 
detailed below. 

LOAD Command 

The load command is used to bring a file from the disk. The 
file has to be specified when the PRLOG driver is invoked. 

A. PRLOG filename.ext (CR) 

PRLOG . . . . . . . . . . . . . . . .. Drivers name, 

filename.ext ............. file to be loaded form disk 
and the extension of .COM 
or .HEX. 

(CR) .......... , ......... carriage return 

The file name is stored until additional information is 
provided to load the data into the data buffer. The user must 
specify whether the file is in a binary or hexadecimal format. 
The driver has a hex loader for the hex files. 

If the prompt for the type of action is an "L" and the file is 
specified, a prompt for the PROM loading address will be 
issued to the console. If a file is not loaded, then the 
following error message will be displayed at the console: 

"**File name was not entered before load**" 

The driver will have to be reinvoked and the file name 
loaded with it. 
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The buffer area is limited to the size of the EPROM being, 
programmed. For example, a 2716 has a max buffer size of 
2K, so the relative load address is anywhere from 0000 to 
7FFH. Typically, the response is zero (0) in almost all cases. 

The next prompt asks for the File load address and is asking 
for the starting location of the file to be loaded. The file will 
load only the amount of the data buffer. Again, using the 
2716 as an example, only 2K of the file will be loaded into 
the data buffer. So ifthe file to be loaded is over2K in length, 
it will require repeated loads to get all the file into the 
EPROMs. After the prompts are answered, the driver will 
access the disk and load the data according to the 
parameters entered from the prompts. The driver will re­
issue the command prompt. A P-Program command or a 
V-Verify command typically follows the load. 

PROGRAM Command 

The PROGRAM command will transfer any data in the data 
buffer to the EPROM in the COPY socket of the M900 unit. 
The user will be prompted for PROM start'location, where 
the data goes in the EPROM itself, again relative to zero (0). 
There is an optional PROM stop location. With multiple 
loads and the PROM startl end information many programs 
can be loaded into one PROM. This is very important when 
trying to use the larger format EPROMs. 

READ Command 

The READ command reads the data out off a PROM in the 
COPY socket ofthe M900 PROM programmer and transfers 
the data to the data buffer. The data can then be transferred 
to a PROM with the PROGRAM command or looked at and 
modified with the Memory command, using the "Save" 
command of M/OS-80 or C/PM* to save the data on the 
disk media. 

VERIFY Command 

The VERIFY command reads the data in a PROM in the 
COPY socket of the M900 and compares the contents 
against the data buffer. If any differences are noted, the 
address of the bad data with the read and expected data are 
displayed to the console device. A period will stop the 
display from advancing if many locations are noted. The 
period is used as a terminator for most of the other 
commands as well. 

MEMORY Command 

The MEMORY command is a valuable aid in correcting or 
tabulating PROMs. After getting the data from a PROM or 
disk file into the data buffer with a READ command or a 
LOAD command, the data can be tabulated to the console 
device by entering and "M" (CR) and answering the 
memory startlstop prompt. To modify a memory location, 
the single location to be modified is entered with no stop 
address and then the carriage return after the "M" 
command is entered. The MEMORY command shows the 

address and the contents along with the ASCII characte~s 
displayed beside the data line. A period will terminate the 
printing to the console device. 

QUIT Command 

The QUIT command returns the system to the operating 
system. 

OPERATIONAL HINTS 

Saving the Data Read from a PROM 

This is a suggested routine to save the data onto a disk unit. 
After reading the data from a ,PROM with the READ 
command, the data is stored in the data buffer from 2000H 
to the end of the buffer which is determined by the PROM 
type selected. A 2732 would end its buffer at 2FFFH, so the 
complete PROM data would be from 2000H to 2FFFH. After 
the READ command has finished, use the QUIT command 
to return the system to the operating system. With the EXEC 
command of M/OS-80 execute the DDT monitor by typing: 

A. EXEC E11 0 (CR) 

The"." (period) prompt will be displayed. This is the prompt 
for the DDT monitor. The data is still in memory and needs to 
be transferred to memory location 1 OOH to save disk space. 
Using the copy command of DDT type: 

. C 2000,XXXX, 100 (CR) 

C-COPY .... memory contents from start-stop location. 

2000 .... The starting location of the data buffer. 

XXXX .... The ending location of the data in the data buffer. 

100 .... The target load address. 

After the prompt returns type: .E 0 (CR) 

This will return the system to the operating system. After 
the operating system prompt appears, use the SAVE 
command to save the data on to the disk. The format of the 
command under M/OS-80 is as follows: 

A. SAVE nn [8:]filename.com (CR) 

nn .... Is the number of 256 byte blocks to be saved. 

[8:1 .... The unit of the drive the data is to be saved on. 
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PROGRAMMING MANY PROGRAMS ON A PROM 

The best way to program several programs into one PROM 
is to use the XFER command of M/OS-80 to append the 
files to be programmed into one file. The format is: 

A.XFER [options] [B:]newfile.ext=[B:]file1.exUile2.ext, .... 
filen.ext (CR) 

Then with the "newfile", follow the LOAD instructions and 
PROGRAM the PROM as needed. 

EXAMPLES 

PRLOG TEST. COM 

Enter PROM type nnnn [2708, 2516, 2716, 2532, 2732, 

M - Display or update 
memory 

Q - Exit from the program 

Enter type of action required (L,R,P,V,M,Q):M 

Enter starting address Lending address]:O.l F 
0000 19228A 12 CD EO OA DA 76 OA CD 7F OA CD A2 OA 
." ...... v ....... 

'Looked at first 16 bytes of the 2nd 2K loaded' 

L - LOAD a specified file R - Read data from a PROM 
P - Program data to PROM V - Verify a PROM against 

memory 
M - Display or update Q - Exit from the program 

memory 

2564, or 2764]:2716 Enter type of action required (L,R,P,V,M,Q):R 

SETUP THE PROLOG PROGRAMMER WITH THE 

PM9064 and PA24-1 PERSONALITY MODULES. 

AND THE 2048 CONFIGURATION PLUG. 

L - LOAD a specified file R - Read data from a PROM 
P - Program data to PROM V - Verify a PROM against 

M • Display or update 
memory 

memory 
Q - Exit from the program 

Enter type of action required (L,R,P,V,M,Q):L 

Enter file type - "B" for Binary or "H" for Hex:B 

Enter PROM load address (PROM offset):O 

Enter starting file address, [.file ending address]:O 

Read complete 'The contents of a PROM in the copy 
socket read' 

L - LOAD a specified file R - Read data from a PROM 
P - Program data to PROM V - Verify a PROM against 

M - Display or update 
memory 

memory 
Q - Exit from the program 

Enter type of action required (L,R,P,V,M,Q):P 

Enter PROM starting, [ending address]:0,7FF 'Program new 
data in PROM' 

Program complete 'PROM data transferred to new 
PROM' 

L - LOAD a specified file R - Read data from a PROM 
P - Program data to PROM V - Verify a PROM against 

memory 

File load completed '1 st 2K offile was loaded from disk' M - Display or update Q - Exit from the program 

L - LOAD a specified file R - Read data from a PROM 
P - Program data to PROM V - Verify a PROM against 

M - Display or update 
memory 

memory 
Q - Exit from the program 

Enter type of action required (L,R,P,V,M,Q):L 

Enter file type - "B" for Binary or "H" for Hex:B 

Enter PROM load address (PROM offset):O 

Enter starting file address, [.file ending address]:800 

File load completed '2nd 2K of file was loaded from disk' 

L - LOAD a specified file R - Read data from a PROM 
P - Program data to PROM V - Verify a PROM against 

memory 

memory 

Enter type of action required (L,R,P,V,M,Q):V 

Verify complete 'contents of PROM compared with data 
buffer' 

L - LOAD a specified file R - Read data from a PROM 
P - Program data to PROM V - Verify a PROM against 

M - Display or update 
memory 

memory 
Q - Exit from the program 

Enter type of action required (L,R,P,V,M,Q):Q 

A. 'Return to the operating system' 
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APPENDIX A 
STRAPPING OF PIO 

J2 J3 

1- 2 3-4 (OA8H) 
17-18 7-8 
23-24 

Change U6 from 74LS243 (as shipped from the factory) to a 74LS242. 

STRAPPING OF FLP2 

J2 J4 J6 J7 J8 J9 

N/C 1-2 1-2 1-2 3-4 N/C 

J10 J11 J12 

1-2 2-3 2-3 
3-4 

The above strapping is for a single-sided eight-inch disk drive. 

STRAPPING OF THE CPU1 A 

J2/U5 
3-5 
6-7 
8-9 

J3 J4/U10 

N/C 11-14 
10-12 

EPROMs MK6235 and MK6340 should be in the PROM sockets U6 and U7. 

STRAPPING OF THE CPU2A 

J3 

3-4 

J4 

N/C 
J5 

3-4 
J6 

N/C 
J7-J8 J9-J12 

1-8 1-8 
2-3 3-9 
4-5 4-5 
7-9 6-7 

PROMs MK6235 and MK6340 should be in the PROM sockets U7 and U8 and 1 K static RAMs in the other four sockets. 

DRAM32/32A 

1 st DRAM (OOOOH) 2nd DRAM (8000H) 

U28 U28 

A-a A-a 
O-E closed 1 D-E open 1 
H-J closed 2 H-J closed 2 

closed 3 closed 3 
closed 4 closed 4 
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SI02 STRAPPING 

RS232 (DCE) 

Channel A: J3 J7 J8 J9 

1- 2 1-2 7-8 (9600 Baud) 5-6 (ODCH) 
11-18 3-4 open (19200 Baud) 
12-17 
13-20 
14-21 
15-22 
16-19 

Channel B: J4 J7 J8 

1- 2 5-6 15-16 (9600 Baud) or 
11-18 17-8 9-10 (1200 Baud) 
12-21 
13-20 
15-22 
16-19 

APPENDIX B 
CABLE INFORMATION 

PROLOG M900 MDX-PIO 
25 D-type PIN SIGNAL PIN SIGNAL 26-Pin discrete 

Plug header 
1 +5VDC N/C 
2 TRANSFER* J2-22 B5 
3 MODE* J2-10 B6 
4 -12 VDC N/C 
5 INTERLOCK* J2-23 B7 
6 WR DATA 7* J2-16 A6 
7 WR DATA 3* J2-18 A2 
8 WR DATA 8* J2-3 A7 
9 WRDATA4* J2-5 A3 

10 WRDATA5* J2-17 A4 
11 WR DATA 1* J2-19 AO 
12 WR DATA 2* J2-6 A1 
13 WR DATA 6* J2-4 A5 
14 ERROR* J2-8 B2 
15 ADDRESS* J2-20 B1 
16 RESPONSE* J2-7 BO 

17 RD DATA 3* J1-18 A2 
18 RD DATA 4* J1-5 A3 
19 RD DATA 1* J1-19 AO 
20 RD DATA 2* J1-6 A1 
21 RD DATA 7* J1-16 A6 
22 RD DATA 8* J1-3 A7 II 23 RD DATA 5* J1-17 A4 
24 RD DATA 6* J1-4 A5 
25 GROUND J1-14 GND 

*Low Active Signal 
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PORT MAP OF DRIVER 

PlO#1 J2 
PORTA DATA AS 
PORTA CONTROL A9 
PORTB DATA AA 
PORTB CONTROL AB 

PIO#2 J1 
PORTA DATA AC 
PORTA CONTROL AD 
PORTB DATA AE 
PORTB CONTROL AF 
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IJUNITED 
TECHNOLOGIES 
MOSTEK 

SOFTWARE 
PRODUCTS 

FLEXIBLE DISK OPERATING SYSTEM - M/OS-SO 

USER FEATURES 

o Virtual CP/MTM compatibility gives the user many 
available programs to choose from. 

o Additional utilities and systems commands provide 
incre.ased capability and functionality to the user. 

o Provided on standard media for use with Mostek 
standard systems and MD Series boards for short system 
integration time. 

INTRODUCTION 

M/OS-SO is a CP IMTM compatible, floppy disk operating 
system for the MD or SO series of microcomputer board 
systems. It offers a comprehensive solution to a wide variety 
of systern design problems. The software is provided on an 
S-inch single-sided, single-density floppy diskette which 
can be booted on Mostek disk-development systems or 
user-configured systems (see "Hardware Required" 
paragraph). M/OS-SO can be altered for different 
inputloutput hardware configurations by using the 
MOSGEN Utility (sold separately). 

Several powerful utilities are provided with M/OS-SO. 
These programs give the user a broad base of support and 
will improve design efficiency. These include: 

Editior (Edit) 
Designer's Development Tool (Debugger) 
Transfer Utility (XFER) 
FilelDisk Dumps (DSKDUMP) 
Print Utility (PRINT) 

. Print Spooler (SPOOL) 
. Several System Utilities 

Because of M/OS-SO's CP/M compatibility, a large 
number of pre-written programs are avai.lable. M/OS-SO is 
designed to run programs written for other CP/M­
compatible operating systems, such as CDOSTM, I/OSlM, 
and SDOSTM, provided these programs conform to, the 
standards described by Digital Research in . versions 1.4 
through 2.2. Virtually all compilers and interpreters.now 
sold for use on CP 1M (versions 1 .4 -2.2) will work. For those 
Mostek customers who are currently running FLP-SODOS, 

CP 1M is a Trademark of Digital Research. ·Inc. 
COOS is a Trademark of Cromemco, Inc. 

M/OS-SO provides a direct migration path to CP/M 
compatibility without any changes tothe system hardware. 

SYSTEM FEATURES 

M/OS-SO is a more sophisticated and powerful floppy disk 
operating system than any other micro-operating system 
available. It provides the user with a unique, but invisible, 
library structure. By assigning one system disk as a Master 
library disk, the system can free the user to place all 
application-related files on another disk while still having 
the utility of the various system programs on-line. 

Unlike other operating systems, M/OS-SO provides the 
user with comprehensive error messages. In most cases, 
methods of recovery are displayed and the operator is given 
several options from which to choose. 

HARDWARE REQUIRED 

M/OS-SO is currently supplied in three versions. V3 is 
deSigned to run on Mostek's MATRIX systems and on 
systems built with MD Series boards. An MD Series system 
must contain the following boards: 

Item 
Processor 
Console Interface 
Printer Interface 
Floppy Interface 
Memory 

Hardware Required 
MDX-CPU1 or MDX-CPU2 
MDX-EPROM/UART or MDX-SIO 
MDX-PIO or MDX-SIO 
MDX-FLPl or MDX FLP2 
(2) MDX-DRAM with 64K of RAM 

The V5 system is for use with a Mostek Phantom PROM 
system configuration. The following boards are required: 

Item 
Processor 
Floppy Interface 
Memory· 

,Hardware Required 
MDX-CPU3 or MDX-CPU4 
MDX-FLP2 
(2) MDX-DRAM with 64K of RAM 
(required only for MDX-CPU4) 

The V6 system is for use with a Mostek Phantom hard-disk 
system. The following boards are required: 

SDOS is a Trademark of SO Systems, Inc. 
I/OS is a Trademark of Infosot! Systems. Inc. 
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Item 
Processor' ... 
Floppy Interface 

Hardware Required 
MDX-CPU3 or MDX-CPU4 
MDX-FLP2 

Memory , (2) MDX-DRAM with 64K of RAM 
(required only for MDX-CPU4) 

H.ardDisk,. . 
Interface : MDX-SASI1& MDX-SASI2 

With either the V3, V5 or V6, M/OS"80 requires 64K bytes 
of RAM for operation, Four bootstrap PROMs are supplied 
with V3, and one bootstrap PROM is supplied with V5 orV6, 
The system initially mList have at least one 8-inch, single­
sided, single-density floppy disk drive in order to boot-up 
M/OS-80. Up-to-four disk drives are supported. The V6 
configuration can also boot-up from hard disk. 

Table 1 details the peripheral and CPU configurations 
required for the M/OS-80 versions. 

M/OS~~O CONFIGURATION SU!IIIMARY 
Table 1 

PERIPHERALS CPU,' CPU2 CPU3 

UART Console V3 V3 N/A, 
SIO Console V3 V3 N/A' 
STI Console N/A. N/A V5/6 

CPU4* 

N/A, 
N/A 

" V5/6 
SIO Line Printer V3** V3** V5** 16 V5** 16 
PIO Line Printer V3 
STI Une Printer' N/A 
FLP1 V3 
FLP2 V3*** 
SASI * 

N/A Not Applicable.,. 
Future Design. 

V3 N/A N/A 
N/A V5/6 V5/6 
V3 N/A N/A 
V3*** V5/6 viv6 
* V6 va 

SID line printer configuration issupplied as alternate 
on systems disk., 
Single-density only.' 

NOTE: 
1. MOSGEN Utility may be purchasedto configure systems for different peripherals 

and smaller sizes of RAM. See the MOSGEN Data Sheet for more inform&!ion. 

EDIT - Text Editor 

The ASCII EDITor file provided with M/OS-80 provides a 
text editor for users who do rlot have access to a screen­
editor. The editor allolllis creation and modification of the 
text files by several easy-to~usecommands. EDIT features 
inClude: 

Find a text String 
Change a text string 
Find a line 
Insert new text 

Delete a line(s) or characterts), . 
Put a block of tellt into another. file' .' 
Get a b'ICek Oftext'from ai\plher file 
View text on the console IlCirt!eif 
Print text on the line printer 
Create a set of commands which can be executed 

asarnacro 

XFER - Trensfer Utility 

The XFER program is a general-file transfer utility. It all~ 
for the moving of files from disks or devices to other (or the 
same) disks or devices. The XFER features include: 

TranSfer an ASCII file 
Compare two files without moving 
Filtero\Jt iiiegal ASCII characters 
Conditionally transfer a file (user prompted) 
Transfer a Read-Only file 
Expand tabs 
Verify files after"moving 
Print HEX address of comparison failure 
Transfer only old files 
Transfer only new files 

DSKDUMP - Disk Dump 

The DSKDUMP prOgram allows reading or modifying of a 
file, the disk data area;'.or the disk directory. Each block 
requested is read into a.128-bytebuffer, then displayed. The 
blocks are numbered' sequentially. Any block can be 
selected; displayed, modified, and written back to the disk. 

PRINT - Print Utility. 

The PRINT utility formats ASCII files to the CRT or printer 
with automatic headings, tabbing and pagination. User­
specified options include page width and length, page 
headings, date printed of the top of each page, and page 
formatting. 

SPOOL - Print Spooler 

The SPOOL file system f~ature is used to output a file from 
the printer to a system list device while the system 
continues with other functions. Any ASCII file may be spool­
printed, and direct printer activity is prevented while a spool­
print is active. 

other System Utilities 

M/OS-SO provides several other system utilities to permit a 
user the highest degree of flexibility in the manipulation of 
the files and programs created and used with the system. 
Some of these utilities include: programs to format disks, 
change disk labels, examine directories, and to diagnose 
disk probiems: A PROM programming utility is also included 
that interfaces with Mostek's PPG 8/16. 
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ORDERING INFORMATION 

DESIGNATOR DESCRIPTION PART NO. 

M/OS-SOV3 One diskette containing all M/OS-SO programs in binary, four MK71010C-S1 
bootstrap PROMs, and one Operations Manual. (See Table 1 for 
hardware configuration requirements.) Requires the signed 
Software License Agreeement (enclosed) with purchase order. 

M/OS-SOV5 One diskette containing all M/OS-SO programs in binary, one MK71 011 C-81 
bootstrap PROM, and one Operations Manual. (See Table 1 for 
hardware configuration requirements.) Requires the signed 
Software License Agreement (enclosed) with purchase order. 

M/OS-SOV6 One diskette containing all M/OS-SO programs in binary, one MK71012C-81 
PROM for booting from floppy or hard disk. and an Operations 
Manual. (See Table 1 for hardware configuration requirements.) 
Requires the signed Software License Agreement (enclosed) 
with purchase order. 

M/OS-SO Detailed description of the operation and use of the 4420064 
Operations M/OS-SO software package. 
Manual 

MOSGEN System generation utilities and device drivers, data sheet 442026S 

MSO/LBO Microsoft language packages, data sheet 4420309 
BASIC-SO 
BASCOM 
FORTRAN-SO 

AIM-ZSO In-circuit-emulation for ZSO, data sheet 4420245 
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USER FEATURES 

o Adapts M/OS-SO to customized MDX and SD systems. 

o Allows tailoring M/OS-SO for different I/O devices and 
RAM sizes. 

o Works on systems configured around the DDT IDCF 
PROMs or Phantom PROM. 

o Menu driven format to speed the configuration process. 

DESCRIPTION 

Mostek's MOSGEN Utility is a system generation package 
used to generate unique configurations of the M/OS-SO 
Operating System, MOSGEN allows the user to modify the 
M/OS-SO by rewriting existing 1/0 drivers or creating new 
drivers for specialized 1/0 operation, and configuring 
different system RAM sizes. 

MOSGEN allows creation of a command file which will link 
a newly customized system. The MOSGEN package also 
includes a set of object and source files to provide the user 
with a valid set of device drivers. These drivers are provided 
to help the user create new drivers based on known­
working examples. Users are permitted to modify or select 
drivers for the following logical-unit devices: 

• System Console (output) 
• Keyboard (input) 
• List 
• Punch 
• Reader 
• Disk 
• Clock 

1~-5 

SOFTWARE 
PRODUCTS 

MOSGEN UTILITY 
MK71001 

MOSGEN is supplied on two single-sided, single-density 
S-inch diskettes. They are the System Generation diskette 
and the Device DriverslLibrary diskette. 

MOSGEN OPERATION 

The MOSGEN package creates a batch submit (.CMD) file 
which, when executed, walks the system through the 
complex re-assembly, trial linkage, and final linkage process 
automatically and without operator intervention. The last 
steps of the MOSGEN-created batch file test the newly­
created system for errors in linkage, size, and conformity to 
system restrictions. The user-supplied drivers are linked 
into the main core of the system during this linkage process. 
A special linkage editor is provided for the sole purpose of 
this system generation link. MOSGEN proves itself useful, if 
not essential, when system restrictions limit the amount of 
available RAM in the target system, or require the use of 
non-standard peripherals or special-intelligent 1/0 drivers. 

MOSGEN may be used to configure M/OS-SO for different 
sizes of RAM in the user system down to a minimum of24K 
bytes. 

MOSGEN SYSTEM REQUIREMENTS 

MOSGEN and all related software require the userto have a 
running 64K M/OS-SO system in place. Depending on the 
requirements of the users development languages, the 
system memory requirements may be in excess of the 32K 
bytes of RAM required for a minimum M/OS-SO system. 



. ORD~RII~G INfORMATION 

. DESIGNATOR' DESCRIPTION PART NO .. ' 

MOSGEN'Utility. Two diskettes containing MOSGEN system generation utilities MK71 001 c-ao 
and device drivers. both source and object files. and one 
Operations Manual. A signed Software License Agreement is 
required with purchase order. 

MOSGEN Detailed description of the operation and use of the MOSGEN 4420270 
Operations Manual Utility. 
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SOFTWARE 
PRODUCTS 

ASM-68000 STRUCTURED 
MACRO CROSS ASSEMBLER 

LlNK-68000 RELOCATING LINKAGE EDITOR 

FEATURES 

o Absolute or relocatable code generation 

o Uses Motorola mnemonics and addressing 

o Enhanced macro and conditional assembly capability 

o Structural statements: 

IF-THEN-ELSE 
FOR-DO 
LOOP-ENOL 

REPEAT -UNTIL 
WHILE-DO 
EXIT 

o Complex expression evaluation 

o Source code, symbol table and cross-reference listing 

o Includes Relocating Linkage Editor 

GENERAL DESCRIPTION 

Mostek's ASM-68000 Structured Macro Assembler is a 
powerful software package which enables the user to 
develop application programs for MK68ooo-based micro­
computer systems. ASM-68000 translates assembly 
language source statements into relocatable object code for 
the LlNK-68000 Relocating Linkage Editor, which in turn 
combines them into an absolute load module suitable for 
loading into the AIM-68ooo. 

ASM-68000 

The basic goals of ASM-68ooo are: (1) to provide the 
programmer with the means to translate assembly 
language source statements into relocatable object code 
(for the Linkage Editor); and (2) to provide a printed listing 
containing the source language input, assembler object 
code, and additional information (such as error codes, if any) 
useful to the programmer. 68000 assembly language is a 
collection of mnemonics and symbols representing 68000 
machine instructions, assembler directives, macros, 
symbolic names (labels), operators, and special symbols. 

™OEC, PDP, RSX, VAX, and VMS are trademarks of Digital Equipment 
Corporation. IX-7 

ASM-68OOO uses Motorola-compatible mnemonics, ad­
dressing modes, and expression syntax. Numerous 
enhancements have been made in the ASM-68000 macro 
and conditional assembly capability, as compared to the 
Motorola assembler. 

ASM-68ooo produces a relocatable object module which 
contains information enabling LlNK-68ooo to combine 
modules and assign new sets of memory locations. 

LlNK-68000 

LlNK-68ooo accepts object modules generated by ASM-
68000 and combines them into an absolute load module. 
The user may specify up to four "segments" of memory. For 
example, ROM code could be contained in a segment 
separate from RAM data. Up to 16 relocatable sections, plus 
absolute and named common sections (limited only by 
available memory space), may be allocated among the 
segments. Comprehensive listing output options are 
provided, including a load map, externally defined symbols, 
undefined symbols, multiply defined symbols, segment 
lengths, and error counts. Extensive control of LlNK-68000 
is provided interactively at link time, including module order, 
address assignment, resolution of undefined references, 
and generation of listings. 

OPERATING ENVIRONMENT 

ASM-68000 and LlNK-68000 are supplied on DOS-11 
formatted magnetic tape (800 bpi) in compiled object form, 
ready to link and run on DEC PDP-11 under RSX-11 M, or 
VAX under VMS in compatibility mode. A minimum user 
partition of 64K is required. Command files for automated 
installation are provided. 



ORDERING INFORMATION 

DES.IGN~TOR. DESCRIPTION PART NUMBER 

ASM-68000 68000 Structured Macro Cross Assembler, with manuals, MK71020C-33 
includes LlNK-68000, for RSX-11 M (or VAXNMS 
in compatibility mode 

ASM-68000 Documentation package for above MK71020D 

RADIUS Remote Development Station data sheet 4420194 

AIM-68000 Application Interface Module data sheet 4420316 
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SOFTWARE 
PRODUCTS 

MICROSOFT MBO/LBO - MK71002 
MICROSOFT BASIC-BO - MK71003 
MICROSOFT BASCOM - MK71004 

MICROSOFT FORTRAN-BO - MK71005 

FEATURES 

o M/OS-80 development aids for Z80 microcomputer 

o CP /MTM compatible 

o Macro assembler 

o Relocating linking loader 

o BASIC interpreter and compiler 

o FORTRAN compiler 

o Common relocatable object format-link modules in 
different languages 

INTRODUCTION 

A series of Microsoft program development tools are now 
available from Mostek. They offer a comprehensive solution 
to a wide variety of system and application design problems. 
The software is provided on 8-inch single-sided single­
density floppy diskettes and operates under M/OS-80. 

M80/LBO 

M80 is a relocatable macro assembler for Z80 micro­
computer systems, incorporating almost all "big computer" 
assembler features without sacrificing speed or memory 
space. The M80/LSO package is comprised of the M80 
assembler, L80 linking loader, and a cross reference utility. 

Portions of this data sheet are copyrighted by Microsoft, Inc. 
CP/M is a trademark of Digital Research, Inc. 
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BASIC-80 

BASIC-80 is the most extensive implementation of BASIC 
available for the Z80 microprocessor. In three years of use, it 
has become the world standard for microcomputer BASICs, 
meeting the requirements for the ANSI subset standard for 
BASIC, and supporting many unique features rarely found 
in other BASICs. 

BASCOM 

Microsoft's BASIC compiler (BASCOM) is a powerful new 
tool for programming BASIC applications or microcomputer 
system software. The single-pass compiler produces 
extremely efficient, optimized machine code that is in 
standard Microsoft relocatable binary format. Execution 
speed is typically 3-1 Otimes faster than interpreter BASICs. 
The Mao/LSD assembler/linker package is included with 
BASCOM. 

FORTRAN-SO 

Microsoft's FORTRAN-80 package provides new cap­
abilities for users of Z80 microcomputer systems. 
FORTRAN-80 is comparable to FORTRAN compilers on 
large mainframes and minicomputers. All of ANSI standard 
FORTRAN X3.9-1966 is included except the COMPLEX 
data type. Therefore, users may take advantage ofthe many 
application programs already written in FORTRAN. The 
M80/LBO assembler/linker package is included with 
FORTRAN-80. 



ORDERING INFORMATION 

D.ESIGNATOR DESCRIPTION PART NUMBER .. 

MSO/LaO Relocating macro assembler/linker on diskette. MK71002C-SO 
with operations manual 

BASIC-SO BASIC interpreter pn diskette. with operations manual MK71003C-SO 

BASCOM BASIC compiler on dis~ettewith operations manual MK71004C-SO 
(includes MSO/L80) 

FORTRAN-SO FORTRAN compiler on diskette. with operations manual MK71005C-SO 
(includes MSO/LaO) 

M/OS-SO CP /MTM compatible disk operating system data sheet 4420271 
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FEATURES 

o Assembles standard 3B70 and FB source 

o Produces absolute load module in FBHEX format 

o Runs under M/OS-SO on any Mostek disk system 

o Produces complete assembly listing to disk or printer 

o Produces symbol reference table 

DESCRIPTION 

The Mostek 3B70 Cross Assembler (CRASM-70) runs 
under the M/OS-80 operating system, and assembles 
standard 3B70/F8 assembly language. The output is an 
absolute object file (load module) in F8HEX format. A 
conversion utility is provided to convert F8HEX files to 
Mostek Hex for use with the AIM-7X in-circuit-emulator 

M/OS-BO, RADIUS, and MATRIX are trademarks of Mostek Corporation 
CP/M is a trademark of Digital Reserach Corporation IX-" 

SOFTWARE 
PRODUCTS 

CRASM-70 
3870 CROSS-ASSEMBLER 

system. The Mostek MATRIX-BO/SOS disk development 
system can be used for stand-alone assembly arid debug 
capability, with the AIM-7X plugged directly into the 
system. The assembler object module may also be 
downloaded from a M/OS-80-based system to a Mostek 
RADIUS development system containing an AlM-7X. 

CRASM-70 produces an assembly listing which can be 
directed to a disk file or directly to the M/OS-80 LST: list 
device (printer). The listing shows program address, 
machine code, and line number for each statement, along 
with each source program statement. Any errors which are 
found in the source program are indicated in the listing. A 
symbol reference table is printed at the end ofthe listing. Up 
to 500 symbols may be used in the source program. 

CRASM·70 is supplied on a standard 8-inch single-sided 
single-density CP/M-compatible diskette, precompiled, 
ready to run under M/OS-BO. 



ORDERING INFORMATION 

.-

DESIGNAtOR 
',' 

PART NUMQEFi DESCRIPTION 

c'RASM~70 ~870/F8 Cross,Assembler, runs under M/OS-80, on MK71007C-80 
8" SSSD diskette, with manual 

CRASM-70 Documentation package for above MK71007D 

RADIUS Remote Development Station data sheet 4420194 

AIM-7XE Application Interface Module data sheet 4420246 
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SOFTWARE 
PRODUCTS 

SOFTWARE MODULAR LIBRARY 

FEATURES 

o Software subroutines/modules supplied in source form 

o Software modules supplied for STD-Zao MDX-Modular 
Board Series 
• MDX-CPU1/2/3/4 
• MDX-PIO 
• MDX-UART 
• MDX-SI01/2/422 
• MDX-FLP1/2 
• MDX-SASI1/2 

o Software modules supplied for zao chip set 
• MK3881 PIO 
• MK3882 CTC 
• MK3883 DMA 
• MK3884/SI7 SIO 
• MK3801 STI 

o General Software Modules 
• PROM Programmer software for PROLOG M900 

Programmer 

o Assembly language source supplied on M/OS-80™ 
diskette 

o M/OS-80 and CP/MTM Z80 compatible 

o Designed for ease of modification by user 

o Clear documentation provided in source 

CP/M is a trademark of Digital Research Corporation. 
M/OS-SO is a trademark of Mostek Corporation. 
MaO/LSO is a trademark of Microsoft Corporation. 

DESCRIPTION 

The Mostek Software Modular Library is a set of software 
subroutines/modules which provide example programs for 
users of STD MDX boards. Each module is supplied in 
source form in Z80 assembly language. Complete 
documentation is included as comments in the source 
program which describes the interface, operation, and use 
of the module. Adaptation of the example program to the 
user's specific hardware configuration is the user's 
responsibility. All general/standard MDX I/O interfaces are 
included in the software modules. 

The Modular Library is supplied on M/OS-80 single-sided, 
single-density 8-inch diskette. A file named "READ. ME" is 
supplied with the product which gives a general description 
of each module. This file can be listed to the console or 
printer. A complete printed listing is also supplied with the 
product. M/OS-80 and a zao assembler such as 
Microsoft's M80/L80™ package is required. 

The printed listing may be ordered separately for those 
users who do not have access to an operational disk system. 
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ORDERING INFORMATION 

:.' 
.. 
D~S~NATO/:l . {-

: PAA,TNO.·· r DESCRIPTION 

.MODLIB One M/OS-SO di.skEltte cQntE!ining the Software Modular Library MK71009C-80 
, : .... :. source. Printed source listing: Is Included. 

MODUB Listing Printed source listing only. MK71009D 

';:" 
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FEATURES 

o 64 MB capacity with ECC 
72 MB capacity without ECC 

o 64 bit word width 

o 100 ns/word sequential data rate 
400 ns random access cycle time 

o Four dynamically switchable refresh modes 

o Unidirectional or bidirectional data bus 

o Single bit correct, double bit detect capability 

o Front panel access to internal error log 

DRead and,write capability to internal check bits 

o Automatic check bit validation 

o Rugged steel chassis 
Two piece connector system for enhanced reliability 
Integral fan pack and power supply 

o High capacity power distribution to support burst refresh 
requirements 

INTRODUCTION 

Mostek's MK8200 memory system family is based on an 
architecture that permits maximum flexibility, with a 
capacity of 4 to 72 megabytes and word widths from 16 to 
72 bits. Common piece parts can be easily reconfigured to 
fulfill a wide variety of applications, including such field­
proven applications as fixed-head disk replacement, main 
memory, video buffers, digital telephone switching, and 
data acquisition and processing. The result is custom 
system performance without the problems normally 
encountered with "one-of-a-kind" approaches. 

Designed around Mostek's MK4564 64K dynamic RAM, 
the MK8200 family gives you up to 72 megabytes of 
memory in a single, 15.75-inch rack-mountable chassis. 
Plus, all the logic necessary to support 256K RAMs is 
already in place, allowing for future "x4" densities without 
costly redesign. Performance features include 400 ns 
random cycle and access times, plus the abilityto mix reads 
and writes at a 100 ns sequential data rate. 
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COMPUTER 
PRODUCTS 

DIVISION 

MK8200 
GENERAL PURPOSE MEMORY 

MK8200 
Figure 1 

The MK8200 memory system family, designed with the 
user in mind, is highlighted by a microprocessor-controlled 
front panel which allows centralized system interrogation 
via hardware or software control. Four dynamically 
selectable refresh modes include asynchronous (cycle hold 
off), external (external timing/internal address), synchro­
nous (external timing/external address) and hidden (with 
refresh overhead hidden in an eight-way sequential 
addressing requirement). 

Additional user-friendly features include card slot(s) inside 
the chassis for user control logic, mUltiple voltage power 
distribution available to support multiple logic families, and 
check bit validation which automatically writes memory to 
establish good ECC check bits. Convenient signal probe 
points and probe grounds are available throughout the 
system. 

The Mostek MK8200 family, housed in a rugged steel 
chassis, is specifically designed for reliability and ease of 
maintenance. All cards feature a two-piece connector 
system which provides enhanced mechanical and electrical 
integrity over card-edge types. A high-capacity power 
distribution supports the peak power demands of full-speed 
operation and burst refresh modes. Ball bearing fans 



· feature fan rotation sensors with warning circuitry, and the 
system has a two-level ambient overtemperature warning 
and shutdown feature. 

Maintainability is .assured by power supply "in-tolerance" 
monitoring, built-in ECC, a built-in error log with isolation to 
the physical RAM location, and an optional diagnostic card 
to perform a full system check. 

HARDWARE 

Array Card 

Mostek's MK8200 general-purpose memory system is 
based on the MK8100 array card, which features a full 
capacity of 3 MS, using industry-standard Mostek MK4564 
64K dynamic RAMs. Compatibility of the MK81 00 array 
card with 256K dynamic RAMs will allow for future "x4" 
offerings. 

The MK8100 array card has no user qptions; each card's 
address is determined by the motherboard slot into which it 
plugs. In addition, the card's flexible architecture allows full 
system population at 24-, 48- and 72-bit internal word 
widths. 

Timing and AddressControl Card 

The MK811 0 timing and address control card provides all 
system timing, including four dynamically switchable 
refresh modes, a high-speed pipeline architecture and 
mUltiple-user interface protocols. The MK8110 card also 
features automatic check bit validation, a port for the 
optional diagnostic card, and an error log with locations for 
every RAM device in the system. 

Data and Error Correction Control Card 

The MK8111 data and ECC card completes the control card 
set. With error correction enabled, this card provides single­
bit correction and double-bit detection of all memory device 
errors. Other important features include a fully independent 
read-and-write path architecture that supports unidirectional 
or bidirectional operation, high-speed pipeline data paths, 
serial-byte write and partial word-merge capabilities, real­
time error status with the error syndrome and flags provided 
at read access time, and a port for the optional diagnostic 
card. 

System Extender Card 

The MK8170 extender card features closely controlled 
circuit impedance plus a provision to move the motherboard 
termination to the end of the extender, allowing the card to 
be used at full system throughput speeds. Additional 
features include integral card guides to support extended 
cards, plus convenient probe signal and grounding points. 

Universal Wrapped-Wire I/O Card 

The MK8171, a universal wrapped-wire card, features a 
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mUlti-layer design that provides user access to auxiliary 
power distribution as well as standard system voltages. The 
card's top edge.can handle up to 1 0 ribbon cable connectors 
for interfacing the card to the user or toother cards in the 
MK8200 system. In addition, the socket array area holds up 
to 250 16-pin packages; to allow user-inserted sockets, the 
MK8171 card is available unpinned, or fully pinned with 
hollow pin socket contacts. 

SPECIFICATIONS 

Storage Capacity (with ECC) 

Standard Capacity: t 
Up to 32 MB (four-way interleave) 
Up to 48 MB (two-way or no interleave) 
Extended Capacity: t 
Up to 64 MS (four-way interleave) 

Word Width 

Up to 64 bits plus ECC (always 8 ECC bits) 

Modes of Operation 

Read 
Write 
Read/ merge/write 
Refresh (four modes) 

Sequential Data Rate 

100 ns per word (read or write)* 

Random Read or Write Cycle Time 

400 ns maximum* 

Read Access Time 

400 ns maximum* at chassis interface 

Refresh Cycle Time 

400 ns maximum* (refresh may be hidden) 

Input Receivers 

High-impedance TTL 

Output Drivers 

Tri-state and open collector 

Data Input 

Two sets of up to 72 Single-ended lines 

Data Output 

Two sets of up to 72 single-ended lines 



Address Inputs 

27 lines and three controller addresses 

Physical Size 

Height: 15.75 inches 
Depth: 23.60 inches 
Width: 17.62 inches (flanges meet dimensional require­
ments for standard 19-inch RETMA rack) 

Temperature 

Storage: -4Q°C to +80°C 
Operating: O°C to 50°C inlet ambient (unrestricted) 

DISPLAY PANEL 
Figure 2 

Diagnostic 

~
" ... ""~''''.' .... "lIa, 

,/;'" .... ,; 
" : 

\ 
Recessed Circurt Breaker Diagnostic Keypad Entry 

ORDERING INFORMATION 

Thermal Shock 

30°C/hour maximum 

Humidity 

10% to 90% without condensation 

AC Power Requirements 

11 5 ± 10% 47Hz - 63 Hz. 30 A Max. 
or 
220 ± 10% 47Hz - 63 Hz. 15 A Max. 
(power consumption depends on configuration and 
application) 

tExtended capacities are achieved by reducing the number of card slots 
available for userwoption control boards and increasing the number of memory 
array card slots. Chassis size is unaffected. 

BUser-Accessible On-LineiOff-Line Front Panel Box Address 
Switches and LEOs Switch Reset Selection 

Fan and Cooling 
Waming 

Controller 
Selection 

The Mostek MK8200 is a family of high density. high performance memory subsystems. Many system configurations are 
available; these are detailed in the individual product descriptions. This section provides an overall numbering scheme for 
the MK8200 family. The available configurations are described by a three-part number, as defined below: 

MK82aa b - c - d e 
ProductFamily ___________________ -==r-'- TTl 
External Bus Configurations J 
Control Panel Configuration and Voltage -
Data Word Width 
Word Depth-----------------------------J 
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MK8200 PRODUCT FAMILY DESCRIPTION 

Field aa is a two - digit field which comprehends the following variables: 

1. Chassis Size 
2. Internal Bus Structure (Maximum Word Width and Capacity) 
3. Performance Thresholds which· affect RAM type and/or Array Card Quantities 
4. Custom Configurations 

These numbers will be assigned sequentially as systems are configured, using the following as a starting point: 

-10 Series 
-30 Series 
-50 Series 

72 Bit Internal 
48 Bit Internal 
24 Bit.lnternal 

Existing Product Families are defined in the chart below: 

MK8200 PRODUCT FAMILY CHART 

Product Chassis Internal Bus 
Family Size Width Depth 

MK8210 15.75" 72 Bits 18 Arrays = 6 M Word 
(Standard Capacity) 

MK8211 15.75" 72 Bits 24 Arrays = 8 M Word 
(Extended Capacity) 

MK8220 15.75" 12 Bits 18 Arrays = 6 M Word 
(Standard Capacity) 

MK8221 15.75" 72 Bits 24 Arrays = 8 M Word 
(Extended Capacity) 

MK8230 15.75" 48 Bits 16 Arrays =.8 M Word 
(Split System) 

MK8231 15.75" 48 Bits 24 Arrays = 12 M Word 
(Extended Capacity) 

MK8232 15.75" 48 Bits 24 Arrays = 12 M Word 
(Extended Capacity) 

Inter-
Leaving RAM Type 

4-Way 150 ns 

4-Way 150 ns 

None* 200ns 

None* 200 ns 

4-Way 150 ns 

4-Way 150 ns 

None * 150ns 

* All MK8200 Systems will support4-Way interleaving if a sufficient population of memory exists. Systems denoted by a "*" 
may not support interleaved operation at minimum populations . 
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