SB180

Computer/Controller

DESCRIPTION

The MICROMINT SB180 computer packs a lot of compu-
ting power in a very small package. The SB180, only 4"
by 7%"”, offers a Z-80 compatible CPU running at 6MHz,
256K bytes of RAM, up to 32K bytes of ROM, two
serial ports, a parallel port, expansion bus, and an industry
standard 765A-compatible disk controller for up to four
disk drives - any combination of 3%’/ 5%", or 8’ drives.
Whether you use the SB180 as the basis for a complete
disk based computer system or use its 32K of ROM space
for a battery-powered dedicated controller application pro-
gram, you will appreciate its ability to run standard 8080/
8085 and Z-80 software at up to twice the speed of a
4MHz Z-80.

The SB180 uses the most powerful of the new generation 8 bit CPUs — the Hitachi HD64180. The HD64180 is based
on a microcoded execution unit and advanced CMOS manufacturing technology. It provides the benefits of high perfor-
mance, reduced system cost and low power operation while maintaining complete compatibility with the large base of
standard CP/M software. Performance of the HD64180 derives from its high clock speed, instruction pipelining, and an
integrated Memory Management Unit (MMU) with 512K bytes memory address space. The instruction set is a superset of
the Z80 instruction set; twelve new instructions include hardware multiply and a SLEEP instruction for low power op-

eration. System costs are reduced because many key system functions have been included on-chip. Besides the MMU,
the HD64180 boasts a two channel Direct Memory Access Controller (DMAC), wait state generator, dynamic RAM
refresh, two channel Asynchronous Serial Communication Interface (ASCl), Clocked Serial |/O port (CSl/O), two
channel 16-bit Programmable Reload Timer (PRT), a versatile 12 source interrupt controller, and a “‘dual” (68xx

and 80xx families) bus interface.

and Oasis operating systems. These operating systems can be custom configured to make use of the 266K bytes on

OBecause the SB180 uses the Z80 instruction set, it can run CP/M 2.2, CP/M Plus, Z-System, MP/MII, TurboDOS,

»board memory for enhanced performance. And popular proegram development tools for these operating systems —
BASIC, FORTRAN, Pascal, PL/1, C, Forth, assembler, etc. — are widely available; thousands of proven application

programs will work, too.

TECHNICAL SPECIFICATIONS

PROCESSOR

* Hitachi HD64180, an 8-bit CPU on a 64 pin chip

* Superset of Z-80 instruction set, including
hardware multiply

* Integrated Memory Management Unit with 512K
bytes address space

* Dynamic RAM refresh

* Wait state generator

* Clocked serial 1/0 port

* 2 channel Direct Memory Access Controller

* 2 channel Asynchronous Serial Communication
Interface

* 2 channel 16-bit Programmable Reload Timer

* 12 interrupts

* Dual bus interface to 68xx and 80xx support chips

* 6.1 MHz system clock

MEMORY

* 256K bytes dynamic RAM on board

* Either an 8K 2764, 16K 27128, or 32K 27256
EPROM usable

* Optional full function 8K ROM monitor

INPUT/OQUTPUT ‘
@‘ Console 1/0 RS-232 serial port with auto-baud

rate select to 19,200 baud

* Peripheral RS-232 serial port, full handshaking,
150- 19,200 baud

* Line printer parallel 1/O port

* 19-bit address decoding, 1/0 port decoding,
and dual bus interface brought out to
expansion bus connector

FLOPPY DISK INTERFACE

* Uses Standard Microsystems 9266 disk controller chip
* Compatible with NEC 765A controller
* On-chip digital data separator
* Can control 3%”, 5%, and 8'* drives — up to 4in
any combination
* Handles both FM encoded (single density) and
MFM encoded (double density) data

POWER SUPPLY REQUIREMENTS

* +5 volts +/- 5% @ 300 mA (all CMOS); @ 500mA (TTL)
* +12 volts +/- 20% @ 40 mA (plus disk drive requirements)

DIMENSIONS AND CONNECTIONS

* 4" by 7" board with mounting holes

* 20 pin DIP header for RS-232C serial console 1/0

* 20 pin DIP header for RS-232C serial peripheral port
* 20 pin DIP header for parallel port line printer

* 34 pin header for 3% or 5% floppy disk

* Layout for 40 pin and 8 pin headers (unpopulated)

forq expansion bus
* Layout Tor 50 pin header (unpopulated) for 8" floppy disks

OPERATING CONDITIONS

* Temperature: 0-50 C (32-122 F)
* Relative humidity: 10-90% relative humidity, non-condensing

DATA SHEET
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THE MICROMINT ROM MONITOR

The ROM monitor provided with the SB180 is a complete set of utilities and debugging aids in an 8K byte EPROM

which supports four |/O ““devices’’:

CON: — Console RS-232 serial port CEN: — Centronics parallel printer port

AUX: — Auxiliary RS-232 serial port DSK: — Floppy disk storage device
Monitor Commands include:

A — ASCII table I — Input port S — Set memory

B — Bank select K — Klean disk (format) T — Test system

C — Copy disk M— Move memory U— Upload hex file

D — Display memory N — New command V — Verify memory

E — Emulate terminal O — Output port W— Write disk

F — Fill memory P — Printer select X— eXamine CPU registers

G — Goto program Q— Query memory Y— Yank /O registers

H — Hexmath R — Read Disk Z — Z-System boot

PART # DESCRIPTION PRICE

SB180-1 SB180 computer board w/256K  $369.00
bytes RAM and ROM monitor.

SB180-10 SB180 Boot disk. Contains $ 49.00
Z-System with limited utilities
and Super Bios source listing.
Provided on 5%’ SB180 format
DSDD diskette.

SB180-20 Z-System including ZR DOS, $190.00
ZCPR3, editor, utilities, ZAS
assembler, and ZDM debugger
on four 5%’ DSDD disks.

All boards are complete with the exception of the 50 pin 8" drive header
44/8 pin expansion bus headers which are not populated and optionally
available. Printer, disk, and terminal cables available separately. Call for
pricing. OEM terms available.

CP/M and CP/M-80 are registered trademarks of Digital Research, Incorporated
MS-DOS is a registered trademark of Microsoft, Inc.

280 is a registered trademark of Zilog, Inc.

Z-System is a registered trademark of Echelon, Inc.

2ZCPR3 Copyright (c) R.L. Conn

Order Toll Free

1-800-635-3355

In Connecticut call: 1-871-6170

[ ]
To order or for more information,
call TOLL FREE or write:

MICROMINT, INC.
25 Terrace Drive, Vernon, CT 06066




COMM180

Modem/SCSI Peripheral Board

DESCRIPTION

The MICROMINT COMM180 expansion
board may be the only board you will
ever need for your SB180 computer, This
4” x 5" board adds two major functions
to your SB180:

1) Bell 103-212A compatible 300/1200
baud modem with Dual Tone Multi-
Frequency (DTMF) encode/decode
capability and voice synthesis.

2)SCSI hard disk controller interface.

The COMM180 board is availabie in
three versions:

1)Modem, DTMF encode/decode, and
voice synthesis alone.

2)Smal! Computer System Interface
(SCSI) hard disk controller inter-
face alone.

3)Both of the above.

And either the modem version or the
SCSI controller version may be upgraded
to the full version at any time.

The COMM180 does not use a serial port on the SB180, but instead addresses the bus directly. It is fully Bell 103 and

C

ell 212A compatible (including FCC registered Data Access Arrangement) for 300 and 1200 baud use, is 8251A
ftware compatible, features both DTMF and pulse dialing, call progress monitoring, DTMF reception and decoding,
nd a unique diagnostic capability which automatically compensates for common telephone line deficiencies. In

addition the COMM180 has voice synthesis capabilities which allow it to respond verbally to commands entered
via the standard touch tone telephone pad.

The SCSI allows the use of a wide variety of hard disks with the SB180 for fast, sophisticated mass storage whether
you need just 5 megabytes or 50 megabytes. Many manufacturers offer hard disk drives and controller cards which
mate with the SCSI interface. If you need more file space than floppies allow, the COMM180 board can help meet your
storage needs. In addition, many laboratory instruments support the SCSI standard, thus the COMM180 can allow
the SB180 to be more easily used for data logging and data reduction.

Software for the COMM180-M includes TERM Ill, a complete modem communications system designed to run
under Z-System DOS available for the SB180. BIOS modifications are supplied in source code to allow integrations of
hard disk drivers into the Z-System DOS.

TECHNICAL SPECIFICATIONS

MODEM

* Plugs into the Expansion Bus on the SB180

* Only 47 x 5”

* Fully Bell-212A and Bell-103 Compatible

* DTMF or Pulse Dialing

* Jack for External Speaker for Call
Progress Monitoring

* DTMF Reception and Decoding

* 8251A Software Compatibility

* Parity Generation/Checking

* Sync Byte Detection/Insertion

* Synchronous 1200 bps, Asynchronous
1200, 300, 110 bps

*

Software Controlled Audio Input and
Output Interface (2 Separate Jacks)
for Voice Communication or Acoustic
Coupling

* Voice Synthesis (LPC coded)

* ok ok ok

ASCIl Command and Error/Status Codes
Extensive Built in Diagnostics

Phone Line Diagnostics

FCC Registered Direct Connection.

Tip and Ring Input

Scsi

* Provides a Device Independent Local 1/O Bus

* Operates at DMA Data Rates Up to 1.5
Megabytes Per Second

* Supports Initiator and Target Roles

* Parity Generation with Optional Checking

DATA SHEET
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* Supports Bus Arbitration

* Provides Direct Control of All Bus Signals
* XEBEC 1410 compatible

* ADAPTEC ACB4000 compatible




COMM180 SOFTWARE

The software which comes with the COMM180-M consists of TERM 111 and Z-MSG (optional).

TERM 1l is a sophisticated communications package which offers all the functions of standard
modem programs but goes far beyond them when used with COMM180’s advanced features and
2-System DOS (required for operation). TERM [ll was designed to be used as:

1) an originating communications system to allow the user to dial out, communicate with other
computers, and perform file transfer functions;

2) a remote access system to allow users to dial into the system, interact with it, and transfer
programs into and out of it; and,

3) a configuration system to allow the user to configure the attributes of the other two types
of systems.

TERM Il offers multiple file transfer protocols: Christiansen’'s MODEM7 (with checksum and with
CRC), MODEM7 batch, XMODEM, KERMIT, CompuServe’s CIS, and X-ON/X-OFF. Special attention
has been paid to making the remote access system completely secure from unauthorized use. You
may also patch subroutines into TERM Ill to use a standard touch tone pad to give special
instructions, or run a program using the COMM180’s speech synthesis with verbal system access.

Z-MSG allows the COMM180, SB180, and TERM Il to be custom configured as a ‘‘turnkey’
Remote Bulletin Board System - either as a public system allowing access to anyone or as a private
system restricting access to ““members only”. Z-MSG allows up to eight user “‘types’” with varying
privileges associated with each. Messages may be public or private and may be over 100 lines long.
Extensive editing functions are provided and comprehensive on-line help is always available.

For those wishing to use the SCSI as a hard disk controller, source code is provided which allows
many types and sizes of Winchester disks to be used as mass storage for the SB180. Of course, the
SCSI may also be used to link other SB180’s or SCSI equipment together as well.

COMM180 PRICING

Item 1: COMM180-S SCSI board with BIOS upgrade. g

Item 2: COMM180-M 1200 baud modem board with TERM IlI.

Item 3: COMM180-M-S combination modem/SCSI| board with TERM 1[Il
and BIOS upgrade.

Item 4: Z-MSG turnkey bulletin board software for the COMM180-M. -»\bo

Call Micromint for current price information

Order Toll Free, 4%
1-800-635-3355

In Connecticut call: 1-871-6170

O
«

We welcome the opportunity to offer quantity pricing and OEM proposals.

To order or for more information, call TOLL FREE or write:
MICROMINT, INC. 25 Terrace Drive, Vernon, CT 06066
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INPUT:
115 0r 230 VAC + or - 16%
0.85 Amp RMS max.

FUSE:
SMF 2 A 125V or
5MF 1A 250V

PS-ASTEC
AA12110

OUTPUT:
+5V+or-5%25Amp® 50 mVp-p max. ripple
+12V+or-5%20Amp 150 mVp-p max. ripple
-12V +or-25%0.1 Amp 150 mVp-p max. ripple

* 5.0 Amps if no load on +12 V

MAX. POWER OUTPUT:
38 watts
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TIP SHEET 10/23/85

First time wusers may find the following list of tips useful in
setting up and using their system: '

1) The system provided must be booted on a double~sided-
double-density 48 tpi disk drive with the terminal set for 9600
baud. The system may later be configured by the user to boot

from 96 tpi drives and at a different baud rate. (Use CONFIG to
change the baud rate.)

2) ZCPR3 allows the use of up to 32 user areas on each disk.
(The system provided has been set up to use areas 0 thrcugh 15
only. Should the user need more areas than this, the system
source files on disk three must be modified and reassembled.)
The different areas may be accessed by typing the desired area
number followed by a colon and a return at the system prempt.
For example, to move from area 0 to area 15 type '15:' at the
'AQ0:BASE>' prompt.

3) A user area may also have a name associated with 1it.
When the 'System Master' disk is used to boot the system, wuser

area 0 is named 'BASE' while area 15 is named 'ROOT'. To move
between areas using their names, type the area name instead of
its number, followed by a colon and a return. Another way to

move to area 15 in the above example is to type 'ROOT:" at the
'A0:BASE>' prompt.

4) To see a list of currently defined named directories,
type 'PWD' followed by a return. To get a list of all the files
on a disk in all the user areas, put the disk in drive B: and
type 'XDIR B: U' followed by a return. (SB180-20 software only.})

5) All of the files on disks two, three, and four may be
found in user area 0. (SB180~-20 software only.) However, most of
the files on disk one are in user area 15. This is so the user
doesn't have to see a list of system tools every time he does a
directory.

6) As provided, the system uses a disk head step rate of

10ms. (If this means nothing to you, go on to the next para=
graph.) A quicker step rate may be used with some drives to
increase the overall disk access rate. Check your disk drive's
manual to determine if a faster step rate can be used. {e.g.

TEAC _FD-55B-20-U drives can use a 6ms step rate.) Run CONFIG to
make this change. e

7) Besides the system tools on the 'System Master® disk,
there are also a number of built=~in commands. These 1include
commands in the command processor (CP), which are GO, SAVE, GET,
JUMP, and NOTE, and commands in the resident command package
(RCP) such as TYPE and POKE. For a list of RCP commands, type H
at the system prompt. For more details, see the ZCPR3 book.




8) If you plan to mount your SB180 in an enclosure, be sure
to use nylon or plastic washers between any metal hardware and
the 5B180's circuit board. Any metal allowed to touch the board
my cause short circuits and prevent the board from operating
properly.

9) If you have a printer plugged into your system, be sure
the power on the printer is turned on before booting the system.
If the printer is turned off when the computer is turned on, the
system may hang and refuse to boot until the printer is unplugged
or turned on.

10) The table in the manual describing the correct jumpering
for a TEAC 55B drive is for a TEAC FD-55B-20-U drive. We have
found at least two other 55B drives which need different Jjumpers
installed. Also, the TEAC S5SF 80~track drive has its own set of
required jumpers. These are listed below:

TEAC FD-=55B=20-U
install ML, UR, DSx, and terminators
TEAC FD-55B=01-
install HL, UR, PM, DSx, and terminators
—— TEAC FD=55BV=06=U
installnﬁg, RY, DSx, and terminators

TEAC FD-5S5F-03=U
install HL, UR, PM, DSx, and terminators

(Terminators should be installed only on the last
drive on your cable. The DSx designation above refers
to the DSO, DS1, DS2, or DS3 Jjumper, depending on
whether you are configuring drive A:, B:, C:, or D:.)

11) There are over 40 remote access systems (RAS}), also
called bulletin board systems, across the country which run Z-
System as their operating system. Called Z7+Nodes, they
specialize in supporting Z=System with updates to existing tocls,
developina new tools, distributing useful public domain software,
and in answering any and all questions dealing with Z=System.
The main Z=Node, supported by Echelon, 1is Z=Node Central. The
number there is (415) 489~ 9005 Located on that board is a list
of all the other Z=Nodes so you can find the one closest to you.

12) Micromint also has a RAS called the Circuit Cellar BBS.
Designed to support users of Micromint manufactured Circuit
Cellar projects, it runs on an SB180 and its primary support is
for the SB180. Call it anytime to obtain advise, ask questions,
download wuseful public domain wutilities, and read advance
announcements of other Micromint products. The number is (203)
871-198¢. It uses 8 bits, 1 stop bit, no parzty, and runs 300
and 1200 baud. It is available 24 hours a day and, like Z-Node
Central, makes the list of Z=Nodes across the country available
to users.




13) There 1is an 5B180 users' groun being formed and is
actively recruiting new members. The North American One-Eighty
Croup (N.A.0.G.) publishes monthly newsletters and will be making
available to members disks full of useful wutilities, programs,
and hints for the cost of the media and shipping. More
information plus a membership application is available on the
Circuit Cellar BBS or write or call:

North American One=Eighty Group
P.O. Box #2781

Warminster, PA 18974

(215) 443=9031



ERRATA

Current proauction beoards no longyer have jumpers supplieﬂ for
JPlu. Instead JPl¥ is hardwired for simultaneous 3.5", 5.25",

and 8" operation as shown in the center drawing of Figure 2.7-2.
This option provides motor control for 5.25%" and 3.5" drives, and

also allows selection between 3.5"/5.25" and 8" drives.

You can reconfigure JPLy if desired by removing the existing

wire (or, on some boards, cutting the existing trace) and in-
stalling your own jumpers.

The figure at the bottom of the page is mis-labeled as
"Figure Z.7-8". It should be labeled as "Figure 2.7-b".

The figure in the center of the page is mis-labeled as
"Figure 2.7-8". It should be labeled as "Figure 2.7-7".

Page Zb, Section 2.7.2

Addendum: To add an 8" Shugart 850/86W US/DL drive to an
SB18¢Y with two 5.25"/3.5" drives, the following jumpers should be
in place:

350
25
Z

A

B

I

R
IW
S2
IT
c
RS
HLL
M
NF
DS3

There should be no terminator on the drive.
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Copyright Notice

Copyright (C) 1985 by The Micromint 1Inc. All rights reserved.
No part of this publication may be reproduced, transmitted, tran-
scribed, stored in any form or by any means, manual or otherwise,
without the prior written permission of The Micromint Inc., 25
Terrace Drive, Vernon, CT, 06066.

Disclaimer

The Micromint Inc. makes no representations or warranties with
respect to the contents hereof. Further, changes are periodical-
ly made to the information contained herein. The Micromint Inc.
reserves the right to incorporate these changes in new editions
of this publication without obligation to notify any person of
such revisions or changes. Mention in this document of specific
product(s) compatible with the SB180 does not constitute an en-
dorsement of the product(s); rather the information regarding
specific product(s) is given for illustrative purposes.

Trademarks

cP/M, CP/M-80 - and MP/M are registered trademarks of Digital
Research, Inc. MS-DOS is a registered trademark of Microsoft,
‘"Inc. 280 is a registered trademark of Zilog, Inc. IBM, IBM PC,
and IBM Personal Computer are trademarks of the International
Business Machines Corporation. Z-System is a registered trade-
mark of Eschelon, Inc. ZCPR is a copyright of R.L. Conn. SB180
and COMM18# are copyrights of The Micromint, Inc.

Date of this release: July, 1985
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WARRANTY
The Micromint, Inc. extends the following warranty:

A factory manufactured circuit board or assembly caries with
it a one year warranty covering both parts and labor. Any unit
which is found to have a defect in materials or workmanship will
be repaired or replaced at the option of The Micromint, Inc.

No credit will be given for wunits which show damage due to
user modification or neglect.

Units returned for repair must have prior authorization from
The Micromint, Inc. A return authorization number may be obtain-
ed by phone or letter. Please retain a record of the the return
authorization number as most subsequent correspondence will refer
to that number. Under no circumstances is any product to be re-
turned to The Micromint, Inc. without prior authorization. The
Micromint, Inc. will assume no responsibility for unauthorized
returns.

All returns must be shipped prepaid. Insurance is recommend-
ed as losses by a shipping carrier are not the responsibility of
The Micromint, Inc. Repaired units will be rturned with postage
paid.

For repair of wunits which have expired their warranty, a
minimum inspection fee must be prepaid. Contact The Micromint,
Inc. for information on current minimum charges.

NO WARRANTY is extended on USER ASSEMBLED systems or kits.
However, assembled kits will be inspected and repaired with
charges based on the current minimum one hour charge. However,
in the event that repair charges would exceed a reasonable
amount, the wuser may be consulted for a determination. The
Micromint, Inc. retains the right to refuse to repair any USER
ASSEMBLED item. This right 1is at the sole discretion of The
Micromint, Inc.

Repairs on USER ASSEMBLED items must be prepaid.
Return authorization must be obtained prior to any return.

The Micromint, Inc. reserves the right to change any feature
or specification at any time.

* % % % * % *x *x *x * *x *x *k *x *x *x * *x % * *k *k *k *x *x *x *x * *x *x *x * *x
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1.0 SB180 System Overview

The Micromint SBl8# is a single board computer featuring a
new generation 8-bit microprocessor which maintains software com-
patibility with the Zilog Z80 while incorporating advanced design
features in a single 64 pin chip. The SB18# uses just 29 chips
on a 4" by 7 1/2" printed circuit board to provide a powerful,
low cost processing system which is well suited for a wide range
of appliations - from dedicated process control computers to
personal computer systems. Figure 1.0-1 shows the functional
organization of the SB18#:

central processing unit
memory interface

RS-232 interface

Centronics parallel interface
floppy disk interface

XBUS expansion bus

power supply

The SB18#¥ has the following features:

* Hitachi HD64180 microprocessor running at 6.1 MHz.
Supports a superset of the Z86 instruction set.

* 256K bytes on board RAM memory (can be partitioned as 64K
byte system memory and 192K byte RAM disk or as paged
system memory) .

* Full 8K byte ROM monitor with disk support (format, read,
write, copy, and boot). Can support up to 32K byte ROM on
board.

* 2 RS-232 serial ports, one with auto-baud rate detect.

* 1 Centronics parallel printer port.

* Single/double density programmable floppy disk controller.
capable of handling a mix of up to four 3 1/2%", 5 1/4",
or 8" drives. Different size drives can run concurrently.

* Supports 4 external and 8 internal interrupts.

* Requires just +5 V (and +12 V only for RS-232 operation).

* Has an I/0 expansion interface

The SB18¢'s ROM monitor is designed to use the (optional)
Echelon 1Inc. Z-System disk operating system, an enhanced, com-
patible superset of Digital Research's CP/M 2.2 operating system.
However, the SB186Y can also use the CP/M 2.2, CP/M Plus, MP/M II,
TurboDOS, or Oasis operating systems (if properly customized).

The SB1l8¢ 1is a virtually complete system on a single
board. You need only add a power supply, a serial terminal, and
one floppy disk drive (49 track or 80 track DS/DD) to form a
complete functional system. To operate the system, simply turn
on the power, insert a Z-System disk, and start the bootstrap
operation. .

Section 2 of this manual provides complete installation
instructions, and Section 3 gives a complete description of the
hardware logic components which comprise the SB180 board. The
ROM monitor is described in Section 4.
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1.1 Notational Conventions

Active low logic signals (those which are true when at a
logic 1low level of ¥ volts) are indicated in this manual in two
ways. First, active low signals are denoted by the presence of a
"x" character following the signal name (e.g., SYSMEMRD*). These
signals are also shown with a bar over the signal name, particu-
larly on the logic diagrams. Both notations mean exactly the
same thing. On the other hand, active high logic signals (those
which are true when at a logic high level of 2.4 volts) are in-
dicated by just the signal name (e.g., READY).

XTAL
12. 288 MH
l il I 8-32K-BYTE 256K-BYTE
ROM . RAM
CONSOLE SERIAL
PORT <——ao ADDR
RS-232C
HD64180 | CONTROL
DATA
AUXILIARY
SERIAL @]
PORT RS~
ORT RS-232¢C FLOPPY —DISK PARALLEL
CONTROLLER PORT
31/72in +51/41n 8in. CENTRONICS
DRIVES DRIVES  PRINTER

Figure 1.0-1 SB180 Functional Organization
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2.0 SB1l80 Installation Instructions

The intent of this section is to be a guide to the in-
stallation of an SB18#U system. Section 2.1 provides an overview
of the installation process and should be read prior to the act-
ual installation. Information presented in sub-sections 2.1
through 2.11 should be used to initially install the SB18# system
including associated peripheral 1/0 devices. Section 2.4 pro-
vides a guide to follow when power is first applied if no disk
drives are connected to the SB18# board and just the ROM monitor
is being used. Section 2.11 assumes that a 40 track DS/DD 5.25"
disk drive is connected to the SB18¥ and that you have the 2z-
System boot disk. _ ’

2.1 Installation Overviéw

The SB180U is designed to be relatively simple to set up
and operate. A "bare bones" SB1l80 system consists of the fol-
lowing hardware components:

* SB180 system board with 256K RAM and 8K ROM monitor
* RS-232C compatible CRT terminal
* Power supply

A more complete system (and a more typical one) would add:

* one or more 5.25" 40 track (or 80 track) DS/DD
floppy disk drives (or equivalent 3.5" drives)
(Note: the SB180 monitor must have a 46 track double
sided drive for Z-System boot up.)

* Centronics compatible parallel printer

Of course once the SB180 is operating in its minimum mode with at
least one disk drive, other drives may be added. Additional in-
formation in Section 2.7 will detail the addition of 3.5" and/or
double sided 8" drives.

It is suggested that the SB180# be initially installed and
tested for proper operation without a disk drive. Once the oper-
ation of the ROM monitor has been verified, a floppy disk drive
may be added to boot the operating system.

Although the SB180 has been designed to be compatible with
"industry standard" peripheral interfaces, it is the responsibil-
ity of the user to ensure that any peripheral devices purchased
separately meet the SB1l80 interface specifications. These are
defined in the appropriate installation sections and by the act-
ual peripheral devices themselves. Of particular importance, the
interconnecting cables must match the interface at both ends.
Improper cables will be the cause of system malfunctions in al-
most every instance, so the time spent in verifying the cable
connections will be well worthwhile. The basic interface con-
nectors of the SB1l8# were designed to use flat ribbon cable and
insulation displacement connectors to simplify cable preparation.
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The information contained in each of the installation
sections in this manual 1is geared towards the novice computer
user. It is strongly suggested that all users, including those
experienced -in the installation of computer systems, should read
the installation procedures completely before applying power to
an SB1l80 system. Failure to follow the recommended procedures
may potentially result in damage to components on both the system

board and/or the peripheral devices. In particular, reversal of
the +5v and +12v power leads to the power connector results in
permanent damage to all but one IC on the system board! Figure

2.1-1 shows the silkscreen legend which appears on the SB180
system board. This picture should be referred to for all of the
installation procedures as an aid in locating specified connect-
ors, Jjumpers, IC sockets, etc. Figure 2.1-2 contains part num-
bers for recommended mating connectors for those on the SB180
system board. Connectors for the peripheral ends of intercon-
necting cables are dependent on each particular peripheral, and
are specified in the manuals which should have come with them. A
block diagram of a typical SB180 system using 5.25" floppies, a
3.5" floppy, and an 8" floppy is shown in figure 2.1-4

khkkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhhhkhkhkkkhkkhkkhkkhhhkhhhhkhkhhhkhkhhkhkhkhkhkhkhkhkhkhkkkkkkkhxk

* *
* CAUTION - DO NOT apply power to the SB1l80 system until the *
* ) Installation Checklist (Section 2.10) has been *
* completed and you are instructed to do so ! ! ! *
* *
khkkkkkhkhkhkkkhkhkhkhkhkkhkhkhkkhhkhkhkdhhkhkhhkhkhhkhkhhkhkhohhkkhkhkhkhhhhkhkkhkhhkhkhkhkkhkhkhkhkhkkhkhkhkkkxk
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SB18¢ MATING CONNECTOR

CONNECTOR  DESCRIPTION PART NO. QTY. MFG.
Jl 2 pin solder Hard wire norm. - -
Ext reset pads open pushbutton '
J2-J4 20 pin IDC flat 609-2000M 3 T&B ANSLEY
Ser/Par- cable connector
J5 40 pin header 929975-01-2¢ 1 APTRONICS
Expan. receptacle ' :
Jé 8 pin header 929974-01-04 1 APTRONICS
Expan. receptacle ' ‘
J7 4 pin right 22-01-2041 1 MOLEX
Power - angle pin header 08-50-0114 4
J8 50 pin IDC flat 609-5000M 1 T&B ANSLEY
8" drive cable connector
J9 34 pin IDC flat ~ 609-3406M 1 T&B ANSLEY

3/5" drive cable connector

Figure 2.1-2 RECOMMENDED MATING CONNECTORS FOR THE
SB18@# SYSTEM BOARD
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112345678910 Q:)CZO
TERMINAL 0'91 1
43 PREEERRERED
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Figure 2.1-3 Orientation of 20-Pin Headers
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| SYSTEM RAM | | HD 64180 | | SYSTEM ROM |
I I . |
| 41256 (4164) | | CPU | | 2764 (27128/27256) |
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/\ /\
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\ /
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Figure 2.1-4 SB180 Block Diagram
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2,2 Connecting the Power Supply

The information presented in this section 1is somewhat
generalized since the actual installation of the power supply
will be dependent upon several factors such as the number and
type of disk drives, and the number of, and the power require-
ments of any expansion cards which will be installed. An example
is given of a typical installation which uses a single power sup-
ply (available from Micromint) to power the SB1l8# system board
and two 5.25" floppy disk drives. Recommended part numbers for
mating power connectors are given in figure 2.1-2 for the SB18#
and in figure 2.7-6 for typical flexible disk drives.

STEP 1 VERIFY THE POWER SUPPLY RATING

Before connecting a power supply to an SB1l8# system, ver-
ify that the supply is capable of providing enough current for
all the devices which it will power. This is extremely import-
ant, since the SB18# system will probably not function correctly
if the supply is operating at reduced output voltage due to over-
load. At a minimum, the power supply must be able to supply
enough current for the SB1l80 system board. Figure 2.2-1 gives
the power requirements for the system board. In addition, if the
main power supply is to be used to power any floppy disk drives,
then it must be large enough to handle the disk drives as well as
the system board. Thus, the first step prior to connecting the
power supply is to total up the current requirements for all of
the loads. If the total current requirements exceed the rating
of the power supply, it will be necessary to replace it with
another one that is capable of handling the required load.

SUPPLY TYPICAL OPERATING " ALLOWABLE VOLTAGE

VOLTAGE CURRENT : RANGE

+ 5 VDC U.500 amperes +4.75 to +5.25

+ 12 VDC ¥.040 amperes +11.4 to +12.6

Figure 2.2-1 SB18@ SYSTEM BOARD POWER REQUIREMENTS
STEP 2 GET/MAKE UP A POWER CABLE

The power supply cable attaches to the SB18# system board
at the 4 pin connector, J7. Part numbers for components of a
recommended mating connector are given in figure 2.1-2. Signal
specifications for the power pins are 1listed in figure 2.2-2
along with a suggested color coding scheme which will be helpful
in avoiding the connection of a wire to an improper voltage
level. WARNING! IF THE POWER CABLE IS CONNECTED BACKWARDS, IT
~WILL DESTROY ALL SYSTEM BOARD COMPONENTS! Figure 2.2-3 illus-
trates J7 from a side view with each pin identified with 1its
corresponding voltage level. '
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PIN NO. SIGNAL NAME COLOR NOTES

+12 V YELLOW 44 ma power

1

2 +12 V RETURN BLACK ground

3 + 5 V RETURN BLACK ground

4 + 5V ORANGE 500 ma power
Notes: 1. All wires should be 24 AWG minimum

2. RETURN is the same as GROUND

3. BLACK can be used for both GROUNDs

4. Cable is available as Micromint P/N SB180¢-P

Figure 2.2-2 J7 POWER SIGNAL SPECIFICATIONS

/4

GROUND

+ 5 VOLTS

Figure 2.2-3 Side View of Power Connector J7
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The type of connector, if any, which attaches at the power
supply end of the cable depends upon the particular power supply
to be installed. In general, each manufacturer tends to use a
different connector, and in most instances a mating connector is
not included with the power suply itself. If a mating connector
cannot be acquired, the wires can usually be soldered directly to
the connector pins, although this is not a recommended practice.
In addition, some power supplies use screw type connectors which
attach to automotive style spade lugs. These spade lugs$s would be
soldered or crimped to the power leads, and can be used to form a
good, reliable power connection which can be ‘easily disconnected
if necessary.

If your power supply will operate with no load (some
switching supplies require a minimum load), this would be a good
point to verify its proper operation. Checking voltages at the
connector for the system board insures proper pin outs.

kkhkhhkhkhdhhhkhkdhhhkhhhhhhkhkhhhkrhkhkhhhhhhhhhhhhkhhhkhkkhkrkkhhhkkkkkkk

* ' A ‘ _ *
* CAUTION: UNPLUG ALL AC POWER CORDS BEFORE PROCEEDING *
* *

khkkkhkhkhkkhkhkhkhkhkhkhkkhkhkhkkhkhkkhkhhkhhhhhhhhhkhhkkhkhhkhkhkhkhkhkhkhkkhkhhhkkkhbhkhkhhkkhkkx

¥

STEP 3 , ATTACH THE POWER CABLE

Refer to figures 2.1-1 and 2.2-3 for the location and
orientation and attach ' the 4-pin connector to J7 being sure to
orient pin number 1 correctly. Make sure that all the pins in
the connector and J7 are aligned properly before making the
connection. Next, attach the opposite end of the cable to the
power supply. Be sure that the correct wires are hooked up to
the proper voltages. If a color <coding scheme such as the one
suggested was followed, this should not be a problem.

*****************************************************************

* *
* CAUTION - MAKE SURE THAT THIS CONNECTOR IS INSTALLED IN THE *
* ~ CORRECT ORIENTATION TO PREVENT DAMAGE TO THE *
* SYSTEM BOARD. ‘ *
* . *
******************************************#**********************

This completes the SB18¢ system board power supply in-
stallation. Note: DO NOT plug in the AC power cord to a line
outlet at this time. ~
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2.3 Connecting the Main Console I/0 Device

The main console I/0 port on the SB180 is designed to
attach directly to a standard RS5-232C compatible CRT data term-
inal, such as a Televideo 954. The console serial device is
attached to the SB1l8#U system board at the 20-pin, dual row head-
er, J3, which mates with standard 20-pin female flat cable con-
nectors, such as the one recommended in figure 2.1-2., Signal pin
assignments for J3 are listed in figure 2.3-1. The connector at
the terminal end of the «cable 1is typically a 25-pin DB-25 "D"
style connector, and can be either a male or a female connector
depending upon the requirements of the particular serial I/0 de-
vice that is being used for the console.

The SB18Y board as shipped 1is configured such that the
console I/0 port operates as Data Communications Equipment (DCE).
In most instances where CRT (video display) data terminals are
used, the serial device is set up to operate as Data Terminal
Equipment (DTE), and no special configuration is needed. 1In this
case, the pins on J3 tie directly to corresponding pins on the
connector of the serial device. On the other hand, if the serial
device 1is also operating as DCE, then the signal pins must be
swapped in the cable assembly (reverse pin 2 with 3 at one end).

PIN# EIA RS-232C SIGNAL NAME 1/0 (DTE) I,/0 (DCE)
2 TRANSMITTED DATA (TXD) 0 I
3 ~  RECEIVED DATA (RXD) I 0
7 SIGNAL GROUND (GND) - -
1,4-6,8-20  NOT USED

Notes: 1. Signal direction at J3 is for DCE operation.
2. If hardware handshake is required for the console,
J3 may be configured to provide an interface gate for
pin 5 (CTS) by changing jumpers JP4 and JP5.
3. The console cable is available as Micromint P/N SB18¢-T

Figure 2.3-1 J3 SERIAL INTERFACE SIGNAL ASSIGNMENTS
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In addition to the problem of matching the cable at each
end to the correct interface signals, both the data terminal de-
vice and the SB18# system board must be set up to operate with
the same set of parameters, such as number of data bits, number
of stop bits, type of parity bit, baud rate, etc. This is ac-
complished via DIP switch settings on the terminal, though some
older terminals may use hard-wired Jjumpers. The SB18# features
auto baud rate detect for 300, 1200, 9660, and 19,20# baud, so
the terminal may be set for any of these baud rates. The default
values for the SB1l80@ are: 8 data bits, 1 stop bit, and no parity.
This code configuration may be changed after the SB1l8# is
operating but must be adhered to for initial operation. Keeping
these things in mind, you are now ready to configure and install
the main communications device. ' ‘

STEP 1 TURN OFF POWER

Disconnect power to both the SB18U system board and to the
serial device which is being installed as the main console de-
vice. Removing power is best accomplished by unplugging all AC
power cords. ' ' .

STEP 2 CONFIGURE THE MAIN CONSOLE DEVICE

The first step 1is to read the installation instructions
which should be included in the manual for the CRT data terminal
(or other serial device if applicable). Follow the instructions
given and set up the data terminal for operation with these
parameters:

8 data bits

1l stop bit

no parity

baud rate: 300, 12006, 9600, or 19,200

If the serial device is configurable for either DCE or DTE opera-
tion, set it up as DTE according to the instructions given in the
-manual for the device. Most CRT terminals are already configured
for DTE operation.

STEP 3 GET/MAKE UP THE CONSOLE CABLE

If a cable was not purchased with the SB18# system board,
one must be constructed. The connector which mates with the J3
header should be a 20 pin (2x10) female flat cable connector on
.100" centers. Refer tco figures 2.1-1 and 2.1-4 for the location
of J3 and the position of pin number 1. The connector which in-
terfaces with the serial device will be specified in the manual
for the device, but it is usually a 25-pin "D" connector. The
actual construction of the cable depends on both the type of
connectors and cable being used. The entire flat cable might be
crimped at one time or individual pins may need to be crimped or
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soldered, and then inserted into a connector shell. Most serial
terminals conform to the RS-232 DTE standards (i.e., they trans-
mit data on pin 2 and receive on pin 3). The SBl80 mates as a
DCE device (receives data on pin 2 and transmits on pin 3). If
the serial device is not operating as DTE equipment as previously
mentioned, reverse pin 2 with pin 3 on one end of the cable.

STEP 4 ATTACH THE CONSOLE CABLE

Refer to figures 2.1-1 and 2.1-4 and connect the RS-232C
cable at the SB1l8U system board, J3, which is a 20 pin dual row
header. Be sure that pin number 1 of the cable 1is oriented
correctly with pin number 1 of J3. Now attach the cable to the
serial device. If the connector is one of the the D style con-
nectors, it will only go on one way. If not, use the information
given in the manual for the device to verify that the connector
is properly installed.

This completes the installation of the console device.

2.4 Turning On Power

This section describes the procedure for turning on power
to the SB18¢ system for the first time. The SB180 board, if pur-
chased fully assembled, has been "burned in" and fully tested
prior to shipment. If any problems occur during the initial

' power up procedure and operational tests, the source of the

problem will almost always be due to either an improper cable
connection to the terminal or an incorrect option configuration
on the terminal.

The information presented is intended to aid those users
who have purchased a fully assembled and tested version of the
SBl8U system board. Due to the complexity of the circuitry on
the board and the sophistication of some of the IC's, problems
which are caused by errors in construction might require a €full
trouble-shooting effort with some sophisticated test equipment.
Difficulties on this scale are beyond the scope of the text
presented here. However Micromint does offer an inspection and
repair service if needed. :

STEP 1 SET UP THE POWER SYSTEM

The ideal arangement of the power system will have all AC
power outlets associated with the SB18# system controlled by a
single ON/OFF switch or circuit breaker. If this 1is the case,
first turn off the main switch, and then turn on the power
switches to the system power . supply and the main console I/0
device. Now the main switch can be used to turn the SB18¢J system
on and off. Otherwise the individual components will have to be
controlled independently of one another. This discussion assumes
that this is the case.

Page 13



Position the ON/OFF switch on the power supply and on the
main console 1I/0 device to the OFF position. Unplug any power
supply or device which does not have an ON/OFF switch. Plug the
AC power cords of all devices which are switched (e.g., have an
ON/OFF switch) into a wall outlet. Do NOT apply power to the
system at this time. '

STEP 2 LAST MINUTE CHECKS!

Recheck all cable connections to the SB18# system board
and to the main console I/0 device. This includes both I/O0 in-
terface connections, and power cable connections. Make sure that
all connectors are installed correctly and are fully mated.

It would be a good 1idea at this time to verify that all
IC's on the system board are fully inserted in their sockets and
are oriented in the proper direction. Sometimes during shipping
or during rough handling, ICs may work themselves loose in their
sockets. Use your finger to press them all the way down in the
socket. If you position the SB18#J system board so that the label
"SB18@" is on the bottom edge of the board facing you, the power
supply connector will be at the top left side of the board. With
the board in this orientation, most of the ICs are oriented vert-
ically with pin 1 being at the bottom right. The remaining ICs
are oriented with pin 1 to the bottom left. The top of the IC is
usually indicated either by a notch or by a small circular dot on
the IC.

STEP 3 READY TO APPLY POWER!

Now you are ready to apply power to the system. This step
is sometimes referred to as “smoke testing" the system, since
components have been known to burn up due to improper install-
ations. If any smoke is observed during this step, turn off
power immediately and investigate the cause before proceeding.
Possibilities here include incorrect cable connectlons, and ICs
which are installed upside down in their sockets.

If you are at all unsure of the power supply connections,
now 1is the time to check them for the proper voltages as listed
in figure 2.2-2, First, read section 2.12, "Troubleshooting".
Disconnect the power supply cable from J7, apply AC power to the
system power supply only, and use a multimeter to ensure that the
voltages are correct. 1If the voltages are correct, remove power
to the power supply and reconnect the power supply cable to J7 on
the SB18¢ system board.

It is assumed that a video display terminal has been in-
stalled in the system as the console 1I/0 device. When power is
first applied to the SB180 system, what is first seen on the main
console I/0 device depends upon a number of factors such as the
type of terminal and baud rate. You may see a completely blank
screen with a cursor in the upper left corner, or you may see a
few random characters or letters on the screen.
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Turn on power to the console 1I/0 device first and then to
the SB18@. Normal responses will be:

1) A cursor should appear on the screen in 4 to 5 seconds.

2) As mentioned above, you may see one or more random
characters on the terminal screen.

3) Press the RETURN or ENTER key on the terminal keyboard.
This tells the SB1l8@ the baud rate at which the terminal
is operating.

4) On the screen will appear the message "Micromint ROM
Monitor Version xx.xx"

These responses indicate that the SB18# system board has success-
fully completed initialization, recognized that no disk drives
were attached to it, waited until a key was pressed on the term-
inal, analyzed it to determine the baud rate, set the baud rate,
and then turned control over to the ROM monitor. If the system
responded correctly as indicated above, go on to the next step.
Otherwise, first try pushing the reset button, PBl, on the system
board. If there is still no response, turn off power to the
system, wait a few seconds, and try again. If the system still
does not respond, go to the "IN CASE OF DIFFICULTY" section.

STEP 4 TESTING THE ROM MONITOR

The SB18¢ system should now be waiting for you to enter a
command . The monitor prompt is "0>" where "0" denotes the fact
that you are currently using the first 64K bank of memory. It
you enter a "?", you will see displayed a full page "help" screen
showing all of the monitor commands. Since a disk drive is not
connected at this time, some of the commands will return an error
status code when used. Using the information in Section 4.6 as a
guide, you can try these commands:

A,B,D,F,H,M,Q,S,T,V,X, and Y

In particular, the "T" command (without additional parameters)
- performs a continuous memory test until terminated by a Control-C
or Control-X. The SB1l8# could test memory until you are ready to
attach disk drives, a parallel line printer, and an auxillary
serial device such as a modem, as detailed in the next section of
this manual. C

2.5 Connecting an Auxillary Serial 1/0 Device

The auxillary I/0 port is very useful in adding an extern-
al modem or serial printer to the SB1l8# system. Most modems
usually operate as Data Communications Equipment, and J4 is set
up as Data Terminal Equipment, so a standard pin-to-pin cable
assembly should work fine. If you do not own an external modem,
Micromint has an expansion board (COMM18¢) for the SB1l8U which
contains a 300/12¢00 baud modem connected directly to the system
data bus, thus it does not use the auxillary I/0 port on the
system board.
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Installing an auxillary serial 1I/0 device requires the
same steps as the installation of the console serial device. The
differences are that the interface connector is located in a
different spot, has a different number, and that the pin numbers
are oriented 180 degrees from the console serial interface con-
nector. As such, refer to the information given in section 2.3
for installing the main console serial I/0 device and follow
those same procedures to install an auxillary device. Substi-
tute J4 in place of J3 where ever it occurs. Figure 2.1-1 shows
the location of J4. As you can see J3 and J4 are situated ad-
jacently on the SB18# system board. If you have already install-
ed the console device this step should be straight-forward. It
is recommended that the entire procedure given in section 2.3 be
read in its entirety prior to actually installing the auxillary
serial I/0 device.

2.6 Connecting a Parallel Printer -

The SB180 system board supports a standard Centronics com-
patible parallel printer interface. The printer interface cable
attaches to the SB18#U system board at the 20-pin dual row header,
J2. Refer to figures 2.1-1 and 2.1-4 for the location and orien-
tation of J2. Figure 2.1-2 gives a part number for a mating con-
nector. The connector at the printer end of the cable varies be-
tween different printers. A typical connector which is compat-
ible with Centronics style printers is a 36-pin male Amphenol
part number 57-40364, This connector 1is also designed to use
flat ribbon cable with pin 1 connecting to pin 1 on J2; unused or
open pins on the Centronics connector fall toward the pin 36 end
of the connector. Many of the newer printers tend to use the 25-
pin "D" style connectors similar to the ones used by the serial
1/0 devices. Figure 2.6-1 below lists the signal specifications
for J2. _

J2 SIGNAL NAME CENTRONICS 1/0
PIN NO. PIN NO.
1 DATA STROBE¥* 1 o
2 DATAl 2 o
3 DATAZ2 3 o
- 4 DATA3 4 (0]
5 DATA4 5 0
6 DATAS 6 0]
7 DATAG6 7 0
8 DATA7 8 o
9 DATAS8 9 o
19 ACKNOWLEDGE¥* 1¢ I
11-20 SIGNAL RETURNS 19-30 -

Note: This cable available as Micromint P/N SB18@-PR

Figure 2.6-1 J2 PRINTER SIGNAL INTERFACE SPECIFICATIONS



STEP 1 DISCONNECT POWER

Check to make sure that power is not applied to either the
SB18¢ system board, or to the printer device. Power should be
removed by unplugging all AC power cords associated with the SB-
180 system, including those of all peripheral devices.

STEP 2 VERIFY PRINTER INTERFACE SIGNALS

First, read the manual which came with the printer, par-
ticularly the section which discusses the installation of the
printer in a computer system. Next, verify that the signals on
each pin are the same as the signals available at J2 on the SB18¢
system board. Write down those which are on a different pin so
that a printer cable can be constructed in a later step. In most
cases the only signals needed are the data lines, the data
strobe, the data acknowledge, and a signal return path (ground).

STEP 3 CONFIGURE THE PRINTER

Follow the instructions in the installation section of the
printer manual, and set it up for operation as desired. Choices
here may include options such as page size, type style, page mar-
gins, automatic 1line feed, character set, etc. (The SB180 mon-
itor normally sends a line feed after each carriage reurn.) Also,
if the printer can be configured for the polarity of the strobe
and acknowledge signals, make them both active low. The polarity
of the printer interface control signals can also be changed by’
writing a software routine if necessary. Source code for the ROM
monitor is available on disk.

STEP 4 GET/MAKE UP A PRINTER INTERFACE CABLE

If a printer interface cable was not purchased with the
SB186 system board, one must be constructed. 1If one is avail-
able, use the signal specifications listed in figure 2.6-1 and
information from the printer manual to verify the wiring. Change
any wires which are incorrect. You should have a list of these
from Step 2 above. If a new cable must be constructed from
scratch, first verify that the two connectors mate properly with
beoth the 20 pin header at J2 and at the printer's interface con-
nector. Next, wire the two connectors together such that each
signal connects to the proper pin number at both ends of the
cable. The J2 header pin layout mates directly with insulation
displacement connectors and flat ribbon cable.

STEP 4 SELF-TEST THE PRINTER

Many printers have a self-test function which continuously
prints all the printable characters in a line across the paper.
If the printer has this capability, follow the instructions in
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the printer manual and run the self-test. Be sure to turn off
power to the printer and to disconnect the AC line cord before
proceeding.

STEP 5 ATTACH THE CABLE

Attach the cable to the appropriate connectors at each
end. Be sure to align pin 1 on J2 correctly (see figures 2.1-1
and 2.1-4). If the printer connector is a "D" style connector,
it will only go on one way. If it is not, refer to the printer
manual for the proper orientation of the mating connector.

This completes the installation procedure for the parallel
printer device. :

2.7 Connecting Floppy-Disk Drives.

The SB1l8#U system board has been designed to interface to
the standard 5.25 inch flexible (usually called minifloppy) disk
drive, to the 8 inch floppy disk drive, and to the newer 3.5 inch
microfloppy disk drive. (Note: there are several different types
of 3.5 inch floppy drives. The SB180 can use only the 40 or 8¢
track drive that is pin compatible with the 5.25 inch miniflop-
pPy.) A thirty-four pin flat cable connecter is installed on the
system board to allow for up to four drives of either 5.25 inch
and/or ‘3.5 inch type to be attached in a daisy-chained fashion at
a time. Space is provided for the fifty pin flat cable connector
needed for 8 inch double sided disk drives, but it is not in-
stalled since most users will not be using this size drive. This
connector is available from Micromint (P/N SB18#-8X). Although
instructions are given for using 8 inch drives, the Z-System disk
operating system is delivered only on 5.25 inch diskettes and a
5.25 inch double sided drive (40 track) MUST be connected to the
SB180 initially to start up. Any 3.5 inch drives are considered
equivalent to 5.25 inch drives and may be daisy chained along
with them. Eight inch drives (double sided only) may be added
simultaneously or later (but you must add the 8 inch connector
(J8) as mentioned above). :

The interface connectors for both types of drives support
the "industry standard" interface specifications for floppy disk
drives, and thus can attach directly to many of the standard 8
inch and minifloppy drives currently being used. It is the re-
sponsibility of the user to ensure that the particular drive to
be installed adheres to the interface specifications of the SB180
flexible-disk controller interface. 1In addition, there are sev-
eral jumpers on the system board which may be installed or re-
moved depending on the size of the disk drives used. Figure 2.1-
1 shows the 1location and orientation of connectors and jumpers
associated with the floppy-disk interface. Refer to it as
required during the installation procedures.
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The installation of floppy-disk drives to an SB18# system
can be complex. If at all possible, an OEM manual for the drives
which are being installed should be obtained. Since manuals are
not always readily available, the discussions which follow detail
the installation of the Teac 55B 5.25 inch and Shugart SA850 8
inch disk drives as examples. The 3.5 1inch drive is for this
purpose the equivalent of a 5.25 inch drive. (Some manufacturers
ot 3.5 inch drives use a 34 pin header rather than the standard
edge connector, but the pin assignments are identical.)

Figure 2.7-1 lists the jumpers associated with the floppy-
disk drive interface section of the SB18¢ system board which are
dependent on the drive size, 5.25 inch (or equivalent 3.5 inch)
or 8 inch. The installation descriptions given are deneralized
for both types of floppy drives, and the user is directed to the
appropriate figures and tables for each type of drive as needed.

In the following discussion, references to signals at the
SB18@ system board interface refer to disk drives as number ¢, 1, .
2 or 3. The Z-System DOS, however, refers to these drives as A,
B, C and D, respectively. Sometimes disk drive manuals refer to
the different drive selection options as drives 1, 2, 3 and 4.

JUMPER PURPOSE

JP6 Required for drives without READY line. Generally
older drives do not provide this line.

Jp7 Hard wired on back of board for fixed write pre-
compensation. Cut on circuit side and install a wire
jumper for controlled pre-compensation. Controlled
pre-comp is applied only on inner tracks while fixed
pre-comp is applied during write operations on all
tracks. 8" drives may require write pre-compensation.

JP8 Hard wired on back of board for NO write pre-comp.
See SMC 9266 manual for full specifications.

JP9 Allows use of only single sided drives; in mixed sys-
tems, a single sided drive would have a jumper in-
stalled to enable use of this multiplexed status line.
Z-System software does not support one side operation

JPl0 For mixed drive size operation. Allows the processor
TXS line to control 5.25" drive motors or selection
of 5.25"/8" data transfer rates to disk controller.
Note: These jumpers are intended to implement all of the
advanced features of the disk controller and for special
configurations. No changes required for most standard drives.

Figure 2.7-1 JUMPER SELECTION FOR DISK DRIVES.



Frcm one to four soft~sectored floppy~-disk drives can be
attached to one of the two SB1l8# system board flexible-disk
interface connectors. J9, a 34-pin right angle flat cable
connector, is used to attach 5.25 inch minifloppies (and 3.5 inch
microfloppies). J8, a 50-pin cable connector (optionally in-
stalled by the wuser), is used to attach standard 8 inch floppy
disk drives. Both connectors mate with standard flat cable con-
nectors such as the ones recommended in figure 2.1-2. Interface
signal definitions are shown below in figures 2.7-2 and 2.7-3 for
5.25 1inch and 8 inch drives, respectively. Although the signal
pin-outs have been designed to directly interface with many of
the drives commonly in use today, the SB18#¢ system installer must
verify that all signals match the interface requirements for the
particular drive which is being installed. In some instances, it
may be necessary to change some of the wires on the drive inter-
face cable in order to match up the interface signals between the
"drives and the SB180 system board. If the drives being installed
are compatible with the Teac 55B minifloppy or the Shugart SA850
8 inch drive interfaces, there should be no problems associated
with attaching the drives to the SB180 system board, and getting
Z~-System up and running.

STEP 1 TURN OFF POWER

Before doing anything else, ensure that all power is
turned off to both the SB180 system board and to all of the flop-
py disk drives. The safest procedure to follow is to unplug all
AC power cords associated with the SB18# system, including those
of peripheral devices. ‘

STEP 2 CONFIGURE FOR 5.25-INCH (AND 8-INCH DISK DRIVES)

Refer to figure 2.1-1 for a picture of the location of the
SB180 system board jumpers associated with the flexible-disk
drive interface, Next, use the table in figure 2.7-1 to select
the appropriate jumpers for the type of floppy-disk drives which
are to be installed. A diagram of the flexible-disk interface
area of the S5B18#U system board with jumpers installed at JPl0 for
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