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1. INTRODUCTION

The INTERCONTINENTAL MICRO SYSTEMS CORP. (ICM) CPZ-186
single board central processor (SBCP) is a 80186 (tm) based
computer board designed to meet or exceed the IEEE S-100 Bus
specification. This fourth generation computer incorporates all
the features necessary for a complete, stand alone CP/M (tm) or
MSDOS (tm) system and is perfect for use in multi-processor or
multi-user /multi-tasking architectures utilizing operating
systems such as TurboDOS (tm), MP/M (tm), OASIS (tm), ZENIX (tm),
UNIX (tm) and CP/NET (tm).

Features such as an independent interrupt structure, Direct
Memory Access, a 4 Megabyte Memory Management Unit and a linearly
addressable on-board 256Kbyte or 1 Megabyte memory coupled with
I/0 devices such as a floppy disk controller which controls 5
1/4" or 8" drives simultaneously, a 2-port serial controller and
a 2 1/2-port parallel controller provides the user computing
power on a single board heretofore unmatched in the S-100 Bus
industry. Other features incorporated are listed as follows:

11 Technical Features

[ JIEEE 696.1/D2 S-100 compliance. The CPZ-186 will interface
with most IEEE S-100 Bus products on the market.

. [] RS232 Communications and Floppy Controller Personality Boards
included.

[] 8 MHz 80186 Operation

[] Ploppy Disk Controller (FDC) with on-chip data separator.
Single or double density. Single or double sided simultaneous
8" and 5-1/4" in any combination. The choice is yours, up to
4 drives.

[] Two synchronous (SCC) or asynchronous (ASCC) serial I/0
channels. Both channels are programmable in interrupt or
programmable I/0 mode. One channel can be programmed in Direct
Memory Access (DMA), interrupt, or programmable I/0 mode.

[] Two parallel I/O channels (CIO). Both channels are programma-
ble in interrupt or programmable I/0 mode. One channel can be
programmed in Direct Memory Access (DMA), interrupt, or
programmable I/0 mode.

[] Two channel on-chip DMA controller

[ ]256K Bytes of on-board RAM, expandable to 512KB or 1
Megabyte.

[] Memory Management Unit (MMU). Addresses up to 4 Megabytes of
system memory.

Information contained herein is Proprietary to I.C.M. Corp. Pg. 2
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[] Eighteen vectored priority interrupts.

[]Provisions for 2K, 4K or 8K of on-board EPROM. A boot up
function in a 4K 2732 EPROM is supplied.

[] Software selectable baud rates. Eliminates costly, complicated
hardware modifications to change baud rates. Up to 1 MegaBAUD
in synchronous mode. .

[] IBM Bisync, HDLC, SDLC and other protocols. All are handled
through a 7Z8530 SCC chip. Permits communication with micro's,
mini's or mainframes.

[] TurboDOStm operating system available.

[] DMA to extended memory.

1.2. Specifications

MICROPROCESSOR
Clock Rate «..... 8 MHz 80186

BUS INTERFACE...IEEE 696.1/D2 S100

DYNAMIC RAM MEMORY
Capacity......256K Bytes (64K x 1 DRAM's) or
512KB or 1 MegaByte (256K x 1 DRAM's)
Wait States...None

SERIAL I/0 CHANNELS

Synchronous Operation
Baud Rate.ceese...Up to 921.6K BAUD
Data Transfer....DMA, interrupt or Programmed I/0

Asynchronous Operation
Baud Rateseseses.Up t0o 921.6K BAUD
Clock Rate ¢cceeeel, 16, 32, or 64 times Baud Rate
Bits/Character....5, 6, 7 or 8
Stop BitSeessesssal, 1=1/2 or 2
Parityeeeceeceeeees.0dd, Even or None
Data Transfer.....DMA, Interrupt or Programmed I/O
I/0 Interface.....Through Personality Boards

PARALLEL I/0 CHANNELS
DATA RATE.eseeeesscessssssUp to 500 KBytes/Sec
Channel A Data Transfer...Interrupt, DMA or Programmed I/0
Channel B Data Transfer...Interrupt or Programmed I/O
Interface SignalSeeecee. .16 Datalines Plus 4 Handshaking Lines
I/0 Interfac€s.eesssseess.Through Personality Boards

Information contained herein is Proprietary to I.C.M. Corp. Pg. 3
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FLOPPY DISK CONTROLLER :
Data Rate/8-inch Single-Densityeco«...250,000 Bits/Sec
Data Rate/8-inch Double-Densityes.....500,000 Bits/Sec
Data Rate/5-1/4-inch Single-Density...125,000 Bits/Sec
Data Rate/5-1/4-inch Double-Density...250,000 Bits/Sec
Formateeceseoeeneaas s IBM 3740 or 512 x 16 Sectors
Data Transfer.......DMA, Interrupt or Programmed I/0
I/0 Interface.......Through Personality Boards

INTERRUPT CONTROL
Number of Channels....18
Priorityececeeceesees.Rotating or Fixed
Interrupt Mode........Master Cascade

REAL-TIME CLOCK
Operation....Software Polled or Interrupt Driven
Range...ee...37.5 Hz to 921.6 KHz

DIRECT MEMORY ACCESS CONTROLLER
Channel O.....Floppy Disk Controller
Channel 1.....Channel A of ASCC Controller or Channel A
‘ of CIO Controller
Memory-to-Memory utilizes both Channel O and 1

DIRECT EXTERNAL MEMORY TRANSFERS
To/From ASCC (SCC), CIO, FDC or Memory

EPROM
TyPEeeceesses 2716 2K, 2732 4K (standard), or 2764 8K
Wait States...Three
Function......Boot up

POWER REQUIREMENTS
Voltages...+8 VDC @ 3.0A (max)
+16 VDC @ 0.2A (max)
-16 VDC @ 0.2A (max)
PoWwere.....30.4¥W (max)

OPERATING ENVIRONMENT
Temperatureeeseecsee..0 to 45 Degrees Celsius
Relative Humidity...0 to 95%

CONSTRUCTION
Circuit Board...Four Layer Glass Epoxy, Soldermask over copper
All IC's in sockets _
Connectors......Shrouded for Protection
TESTINGeeesssossCompletely tested and 24 hour burn-in
WARRANTY.....One Year Warranty (Parts and Labor)

Information contained herein is Proprietary to I.C.M. Corp. Pg. 4
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16-Bit Single Board Computer - Master Processor

TECHNICAL FEATURES

J IEEE 696.1/D2 S-100 compliance. The
CPZ-186 will interface with most IEEE
$-100 Bus products on the market

0 RS232 Communications and floppy controller
Personality Boards included

[0 8MHz 80186 Operation

3 Floppy Disk Controller (FDC) with on-chip
data separator. Singie or double density.
Simultaneous 8" and 5%" in any
combination. The choice is yours, up to 4
drives.

O Two synchronous (SCC) or asynchronous
(ASCC) serial /0 channels. One channel can
be programmed in Direct Memory Access
(DMA), interrupt, or programmable I/0 mode.

OO Two parallel I/0 channels (Cl0). Both
channeis are programmable in interrupt or
programmable I/Q mode.

[J Two channel on-chip DMA controller.

{3 256K Bytes of on-board RAM, expandable to
512KB or 1 Megabyte.

O Memory Management Unit (MMA).
Addresses up to 4 megabytes of system
memory. '

[0 Eighteen vectored priority interrupts.

O Provisions for 2K, 4K or 8K of on-board
EPROM. A boot up function in a 4K 2732
EPROM is supplied

[J Software selectable baud rates. Eliminates
costly, complicated hardware modifications
to change baud rates. Up to 1 MegaBAUD in
synchronous mode.

O IBM Bisync, HDLC, SDLC and other
protocols. All are handled through a 28530
SCC chip. Permits communication with
micro's, mini's or mainframes.

O TurboDOS™ operating system available.

0 DMA to extended memory.

Specifications
MICROPROCESSOR
Clock Rate..................... 8 MHz 80186
BUS INTERFACE............ |EEE 696.1/D2 $100
DYNAMIC RAM MEMORY
Capacity 256K Bytes (64K x 1 DRAM's) or
512KB or 1 MegaByte (256K x 1 DRAM's)
Wait States. . .......................... None

SERIAL I/0 CHANNELS
Synchronous Operation
Baud Rate .............. UP to 921.6K BAUD
Date Transfer. . ............. DMA, interrupt or
Programmed /0
Asynchronous Qperation

Baud Rate............... Up to 921.6K BAUD
Clock Rate. ............ 1, 16, 32, or 64 times
Baud Rate
Bits/Character. .. ................ 56,708
StopBits. ... 1, 1% or 2
Parity. ................... Odd, Even or None
Date Transfer .. ............ DMA, interrupt or
Programmed VO
I/0 Interface . ...... Through Personality Boards
PARALLEL 1/0 CHANNELS
DATARATE ......... ..... Up to 500 KBytes/Sec
Channel A Data Transfer. ............ Interrupt or
Programmed /0
Channel B Data Transfer. ............ Interrupt or
Programmed /0 ) )
Interface Signals............ 16 DataLines Plus 4
Handshaking Lines
VO Interface ......... Through Personality Boards

FLOPPY DISK CONTROLLER
Data Rate/8-inch Single-Density . ..............
250,000 Bits/Sec
Data Rate/8-inch Double-Density. . .............
500,000 Bits/Sec
Data Rate/5%-inch Single Density. .............
125,000 Bits/Sec
Data Rate/5%-inch Double-Density.............
250,000 Bits/Sec

Format.......... IBM 3740 or 512 x 16 Sectors
Data Transfer ................ DMA, Interrupt or

Programmed /0
/O Interface ......... Through Personality Boards

Pg. 4a

INTERRUPT CONTROL

Number of Channels. ...................... 18

Priovity. . ...l Rotating or Fixed

Interrupt Mode. .. .............. Master Cascade
REAL-TIME CLOCK

Operation. ... .. Software Polled or Interrupt Driven

Range .................. 37.5 Hz t0 921.6 KHz
DIRECT MEMORY ACCESS CONTROLLER

Channel 0 ............... Floppy Disk Controller

Channel 1....... Channel A of ASCC Controlier or

Channel A of CIO Controtler
Memory-to- Memory utilizes both Channel 0 and 1

DIRECT EXTERNAL MEMORY TRANSFERS
To/From ASCC (SCC), C10, FOC or Memory

EPROM
Type............. 2716 2K 2732 4K (standard),
or 2764 8K
Wait States . .......................... Three
Rumetion. .. ... Boot up
POWER REQUIREMENTS
Voitages ............... +8 VDC @ 3.0A (max)
+16 VOC @ 0.2A (max)
—16 VDC @ 0.2A (max)
POWEr. ..o 30.4W (max)
OPERATING ENVIRONMENT
Temperature. ........... 0 to 45 Degrees Celsius
Relative Humidity ................... 0 to 95%
CONSTRUCTION
Circuit Board. . ......... Four Layer Glass Epoxy,

Soldermask over copper
Al IC's in sockets

Connectors. . ............ Shrouded for Protection

TESTING ......... Completely tested and 24 hour

burn-in

WARRANTY. .. ... .. One Year Warranty (Parts and
Labor)
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LEGEND

CPZ - Master Processor - 8-Bit {16-Bit, 4th Qtr 84)

CPS- Stave Processor - 8-Bit or 16-Bit

[ - T
Floppy, Tape - WS t6 -
Hard Disk SAs100, | B
WS80 - 8-Bit Workstation — —I (S8 —t I L
Senal & Paralie!
Peripherals
. Q . L
WS16 - 16-Bit Workstation -
Serial & Peratie
Peripherais J A l
XXX-100 - Personality Boards Floppy, Tape L_»r
L Hard Disk SAS 100 L—> ws 80
A — |
LAN PC - PC Arcnet/ Memory Board
LAN S100 - $100 Bus Arcnet Board ces CPS 16
= {SAME CONFIGURATION AS BELOW}
r Optional Peripheral l / / ‘ "
J Can ba shared by all users.
[ crPz < S100 H BUS LANS100 |g—p HUB
ACTIVE OR PASSIVE A
ARCNET HUB
«— — —p» CoaxCable
Arcnet link —_—
T 1
5| disk
- L™ L 1
©
o <= —
BASIC [
SHARED —_— — —r
- 1 1
PERIPHERALS serial l_ paraliet I r ST 506 .
modem | terminat printer J terminat printer l_ controller J terminal
[ - [ [ —
paralial A
printer hdl CPI100 B ¥
l_ . = r PCXT &
¥ LAN PC
MP8 100 CPS 1 CCB-100 RPB-100 "’ cPs2 CPI100 J SAS100 CPS 16
— — - 1 |_ PR | L PR
sevial
primter o~ RPB-100 ' y
//
cpz < $100 _ BUS _ MOTHERBOARD Ty > LAN S100 Hue -
serial } [ '
petipherat F - 7§ RPB-100 e
- misc 5100
haed disk 256K AAM 256K RAM peripheral PCa |
controller disk memory [******[ disk memory interface LAN PC
board 1 board 4 board ‘
floppy - — ‘
disks up i FPB-158 i '
04 — 5% 28 PC Compatible
hard disk - - SLANPC
3" x3” & tape
PERSONALITY backup
BOARDS

(see back for description)

_ TurboLAN NETWORK ARCHITECTURE




INTERCONTINENTAL MICRO SYSTEMS
TurboLAN NETWORK ARCHITECTURE

ICM's revolutionary TurboL AN, multi-user architecture uses the sophisticated, cost effective
TurboDOS Operating System. TurboLAN provides the flexibility of building multi-user systems
with S-100 BUS Structured Networks and ARCnet protocoi Local Area Networks. TurboLAN
offers:

(A) Ability to network 8-100 Bus Systems, IBM-PC's. PC Compatibles, ICM's WS80 & WS16
Workstations, and other computers with ARCnet capability

(B) Requires a Master Processor/File Server such as ICM's CPZ-4800X SBC

(C) Up to 400 users per network with 255 nodes per network segment

(D) Network self configures and efficiency increases as nodes are added

(E) Up to 40 miles between processors (Active Hub) or 2300 FT (Passive Hub)

(F) 2.5 MBIT/SEC data transfers across S-100 BUS, Coax cable, or twisted pair

TURBODOS OPERATING SYSTEM

TurboDOS is a true multi-user Operating System because it was designed from its beginnings to
handle multiple computers running simultaneously on one or more networks. Each user is
assigned anindividual PC of aterminal attached to a Single Board Computer/Processor. This PC
or individual processor is called a Slave Processor in the TurboDOS architecture and acts
independently of all slaves on the network A Master Processor, also known as a File Server,
controls the network by downloading the operating system to each slave. The Master aiso
downloads system files and orchestrates the use of all common peripherals. With its modular
architecture, TurboDOS canincrease the number of users oradd peripherals on the networkwith
a general software command that “links and patches”. TurboDOS is the most sophisticated, yet
cost effective Multi-user operating system available today. It offers FEATURES such as:

(1) Compatible with many OS's Application Software: CP/M, CP/M-86, PC-DOS, MS-DOS.
MP/M, MP/M 86, CP.M PLUS, CONCURRENT CP/M 86

(2) Ability to mix Z-80, 8-bit; and 8086, 16-bit families of processors.

(38) Flexibility to build Bus Structured (Tightly Coupled) Networks and Local Area (Loosely
Coupled) Networks using ICM's TurboLAN.

(4) Record and File Locking with File Sharing among multiple users

(5) Typically300% fasterthan CP/M, MP/M, Oasis or similar multi-user, single processor, multi-
tasking OS’s

(6) 16 Logical Disk Drives per Master Processor/File Server

(7) Upto 1000 MB per drive and 134 MB per file

(8) 32 user areas (file libraries) on each disk

(9) 25% to 30% more floppy disk capacity

(10) Each user can independently STOP, RESUME of ABORT a program

(11) Sharing of costly peripherals and disk drives

(12) Read after Write verification of Floppy Disks and Hard Disks

(13) Logon/Logoff & Privileged/Non-privileged Security

(14) Background processing & Archival Back-up of files

(15) Queueing of multiple tasks-processing or printing

(16) Automatic Print Spooling

(17) Eachindividual TurboDOS OS has4 Circuit Drivers with255 nodes(slaves) percircuitdriver
= 1020 users per OS

(18) Multiple File Servers can be linked togetherwith ICM s TurboLAN drivers— theoretucally no
limit to the number of users on a single network
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2. FUNCTIONAL DESCRIPTION

The CPZ-186 is functionally partitioned into the following major
groups:

INPUT/OUTPUT STRUCTURE -
- OFF-BOARD PERIPHERAL CONTROLLERS
- SERIAL I/0 PORT CONTROL
- PARALLEL I/0 PORT CONTROL
- FLOPPY DISK CONTROL
- ON-BOARD PERIPHERAL CONTROLLERS
-~ DMA CONTROL
- INTERRUPT CONTROL
~ MEMORY MANAGEMENT UNIT
256 KBYTE OR 1 MEGABYTE DYNAMIC RAM/LOGIC
2/4/8 KBYTE EPROM
INPUT/OUTPUT CHIP SELECT LOGIC
CPU CONTROL SIGNALS GENERATOR
CLOCK GENERATOR
POWER-ON CLEAR/RESET LOGIC
S-100 BUS INTERFACE

Each group is described below to give the user a clear
understanding of the hardware and software setup options and to
give a full appreciation of the computing power available to the
user. A block diagram is included in the following page.

2.1. Input/Output Structure

As a point of reference, an I/0 device is defined as a device
which, under program control of the 80186 CPU, controls a
peripheral device or memory.

The I/0 devices contained on the CPZ-186 consist of:

- 8531 ASCC (Serial Port Controller, SCC Optional)
- 8536 CI0 (Parallel Port Controller, CIO)

- WD2793 (Floppy Disk Controller, FDC)

- 8259A (Universal Interrupt Controller, UIC)

- 74LS670 (Memory Management Unit, MMU)

Of these, the first three are used to communicate with off-
board peripheral devices and will be referred to as the "OFF-
BOARD" peripheral I/0 controllers. The remaining are "ON-BOARD"
I/0 controllers.
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Programmed I/0, Interrupt or Direct Memory Access (DMA) is
possible to/from SCC port A, CIO port A and the FDC. No DMA is
possible for SCC port B or CIO port B. The 80186 HOLD input line
is assigned to the S-100 Bus DMA request line to allow temporary
bus masters to capture the bus for DMA transfers to off-board
memory. Fixed priority selection allows arbitration between
internal DMA and external DMA requests from the S-100 Bus. Fixed
priority gives the S-100 Bus the highest priority and the SCC or
CIO ports, the lowest. The priority level of the Floppy port
versus the SCC or CIO ports may be defined under software
control. Thus,

DEVICE PRIORITY
5-100 Bus . 1 High
FDC 2 or 3 (under sftwr controlg
SCC or CIO 2 or 3 (under sftwr control

The CPZ-186 I/0 PortAddress assignments are as follows:

0001 - FPFFF Available for External Use
(except as noted below)

0002 Reserved for Internal Use
0004 Reserved for Internal Use
0006 Reserved for Internal Use
0008 Reserved for Internal Use
TFFF Unavailable

FFPP Available for External Use

00F8
8000

T ABLE2-1: 1/0 Port Address Assignments
Please refer to the SOFTWARE Section of this manual for further
explanation.
2.1.1. Off-Board I/0 Controllers
The Off-Board I/0 Controllers consist of the Serial I/0 Port
Control, Parallel I/0 Port Control and the Floppy Disk Control.
2.1.1.1. Serial I/0 Port Control
The Serial .I/0 Port Control consists of the Serial I/0
Controller and the Baud Rate Clock Generator.
2.1.1.2. Serial I/0 Controller
The Serial I/0 (SCC) Controller is a programmable dual
channel device which provides formatting for serial data
communications. The channels can handle either asynchronous or

synchronous data transfers to/from serial peripheral devices.
The SCC operates either under programmed I/0, Interrupt Control
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or DMA control. DMA is provided for Port A only. All lines
necessary to handle asynchronous, synchronous, synchronous bit
oriented protocols and other serial protocols are available to
the user at the interface connectors. In addition, +/- 16 volt
DC and +5 volt DC power are available at these connectors. The
SCC may be interfaced to peripheral devices requiring differing
protocols. This interface is tailored to the exact device
requirements by use of a Personality Module. The interface is
implemented through two 16-pin Header connectors.

To program the ASCC or SCC the system software issues
commands to initiate the mode of operation. Write registers
exist for that purpose. In addition, read registers allow the
programmer to read the status of each channel.

2.1.1.35. Baud Rate Clock Generator

The Baud Rate Clock Generator consists of a 1.8432 Mhz clock
generator and an internal 80186 interval timer. The internal
timer can, under software control, generate variable clock
periods which are a multiple of the base input clock.

Two 80186 timer outputs are used to provide the SCC ports
with a Baud Rate Clock. Channels O and 1 of the SCC are connected
to these clock sources via Jjumper options PJA and PJB. These
signals are also tied to the serial interface connectors. If
clock signals are originated by the interfacing devices, the
junpers are cut appropriately. The jumpers provide for separate
transmit and receive clock inputs from the interface connectors,
J2 & J3, or may serve as baud rate generator outputs to the
interface. This arrangement is intended to provide a clock to
synchronous MODEM's via "external" clock in accordance with the
EIA RS-232C standards. The modem can then return a
transmit/receive clock to the serial controller. In summary,
means are provided to implement serial interfaces accommodating
asynchronous, synchronous, HDLC and a great number of currently
defined communications protocols.
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The Baud rates that can be derived froi the 1.8432 Megahertz
clock are listed as follows:

Baud Rate Theoretical Prequency (16 x clock)

50 0.8 kiloHertz
75 1.2 kiloHertz
110 1.76 kiloHertz
134.5 2.152 kiloHertsz
150 2.4 kiloHertz
300 4.8 kiloHertz
600 9.6 kiloHertz
1200 19.2 kiloHertz
1800 28.8 kiloHertz
2000 32.0 kiloHertz
2400 38.4 kiloHertz
3600 57.6 kiloHertz
4800 76.8 kiloHertz
7200 115.2 kiloHertz
9600 153.6 kiloHertz
19200 307.2 kiloHertz

T ABLE 2-2: Baud Rate Table
2.1.1.4. Parallel I/0 Port Control Interface

The parallel I/0 Port Control Interface consists of the
Parallel I/0 Controller (CIO). The Parallel I/0 Controller is a
programmable two-port LSI component, which interfaces peripheral
devices to the 80186 microprocessor. The CI0 provides data
transfer to and from peripheral devices under programmed I/0,
interrupt control or DMA control. Handshaking data transfer
control lines are provided to the interface in addition to the
two eight-bit data ports. The CPU reset line and the CPU clock
are also connected to this interface. The CIO is flexible and
may be connected to peripheral devices requiring differing
protocols.

The interface is tailored to the exact device requirements
by use of a "Personality Module". The Personality Module is a
small external circuit board which connects to the CPZ-186 to
provide the hardware drivers and receivers, logic and other
circuitry as required. Refer to Personality Board Users Guide
Section for a description of the parallel Personality Modules
currently available.

An interrupt line is brought into the interface to give the

user the capability of servicing interrupts. The interface is
implemented through a 26-pin Header connector.
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To program the CIO, the system software issues commands to
initialize the mode of operation. Initialization is provided by
loading the interrupt vector, mode, I/0 and interrupt control
registers.

2.1.1.5. Floppy Disk Controller (FDC)

The CPZ-186 wuses the Western Digital WD2793 TFloppy Disk
Controller plus descrete support circuitry as the basis for the
controller. A reliable phase-lock-loop circuit is implemented
giving the user error free disk operation. Up to four 8-inch,
four 5 1 /4-inch or any combination of four 8 or 5 1/4-inch Floppy
Disk drives may be connected. A mix of single- or double-sided
drives and of single- or double-density drives may be
interconnected. Any combination of single/double sided and
single/double density drives may be connected.

The FDC is connected to the drives via Personality boards
FPB100-XY or FPB158-XY and adaptor boards FPB100-XY or FPB158-XY
The FPB158-30 accommodates both 5 1/4 and 8-inch drives by
providing means to connect a 34 pin edge card connector for 5
1/4-inch drives and a 50 pin box connector for 8-inch drives. The
FPB100-11 adapts 8-inch drives only and the FPB100-22 adapts 5
1/4-inch drives only. This technique greatly reduces the overall
cost of interfacing to floppy drives. With a low cost
personality board and even lower cost adaptor, the user may
connect the drive configuration fitting their particular needs.

See the "PERSONALITY BOARD USERS GUIDE" section for
clarification on the use of the Floppy Personality boards
discussed above.

2.1.2. ON-BOARD I/0 CONTROLLERS

The On-Board I/0 controllers consist of the DMA Controller,
Interrupt Control Logic and the Memory Management Unit.

2.1.2.1. DMA Controller

The DMA Controller is internal to the 80186 and consists of
logic designed to allow external peripheral devices to transfer
data directly to and from the on-board system memory. The use of
this data transfer technique greatly enhances the system data
throughput because the 80186 microprocessor CPU core does not
have to deal directly with the transfers, and is free to perfornm
other computing functions.
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2.1.2.2. DMA Operations

The 80186 DMA Logic enables the programmer to free the CPU
from the repetitive task of controlling data block transfers by
providing hardware control over such operations. For example,
the programmer may specify that a data block of "X" number of
bytes contained in system memory starting at location "Y" is to
be transferred. The programmer may further specify that at the
end of said transfer an interrupt is to be generated (perhaps to
initiate a subsequent transfer, or to determine the peripheral
device status prior to initiating a subsequent transfer).
Alternately, the programmer may wish to automatically re-
initialize the data block transfer. Once the software command is
transmitted to the DMA'logic, it performs all of the indicated
actions without further supervision from the 80186
CPU core. In all cases, the user of the CPZ-186 has full control
over these parameters and events. Once the DMA transfer has
begun (also enabled under software control), the CPU may then be
used for other processing or for controlling -other peripheral
data transfers in a similar manner.

The DMA Control channels may be operated in either byte or
word transfer mode. DMA transfers can occur between memory and
I/0 or between memory and memory. This means that in executing
memory-to-memory transfers, DMA transfers can occur from on-board
memory to off-board memory or from the I/0 controllers to off-
board memory. The transfer rate is 2 megabytes/sec. with DMA
operating in burst mode.

2.1.2.3. DMA Channel Assignments

The CPZ-186 provides three channels of DMA. Channel O is
dedicated to the S-100 Bus pHOLD line, channel 1 to the FDC
Data Request Line and channel 2 to the SIO serial data channel A
or channel A of the CIO parallel I/0 port. The 80186 HOLD input
line is assigned to the S-100 Bus DMA request line to allow
temporary bus masters to capture the bus for DMA transfers to
off-board memory. Fixed priority selection allows arbitration
between internal DMA and external DMA requests from the S-100
Bus. Fixed priority gives the S-100 Bus the highest priority and
the SCC or CIO ports, the lowest. The priority level of the
Floppy port versus the SCC or CIO ports may be defined under
software control. Thus, :

DEVICE PRIORITY
S=100 Bus . 1 High
FDC - 2 or 3 (under sftwr control)
SCC or CIO 2 or 3 (under sftwr control)
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A memory-to-memory block transfer feature is provided which
enables the user to transfer blocks of data from a source area of
memory to a destination area of memory with an overall throughput
increase of 5 times that available using Z80 (4 Mhz) block moves.
Further, programming overhead is reduced in that the CPU need
only initiate the DMA device and enable the DMA transfer. The
CPU may then execute other code if so desired.

Combining DMA with the Memory Management Unit (MMU), a block
of memory may be transferred from the on-board system memory to
off-board system memory and vice-versa at DMA speeds.
Additionally, PFDC, SCC or CIO data may be transfered directly to
off-board memory and vice-versa at DMA speeds. The MMU is loaded
with appropriate address translation information. When the DMA
transfers data to addresses translated by the MMU, the data is
directed to the off-board memory. Memory-to-memory transfers
within the on-board memory may also be made. While the 80186
executes block move transfers at 16 clock cycles per byte, the
memory-to-memory function of the DMA controller will move a byte
in 8 clock cycles, or 2 times faster.

The S-100 Bus channel (channel 0) is normally operated in
"CASCADE" mode. The DMA Controller simply isolates the CPZ-186
from the S-100 Bus while the off-board DMA transfer occurs. The
power of this technique is that any number of DMA type devices
may reside on the S-100 Bus limited only by system data
throughput considerations.

During power-up or reset, the DMA Controller is cleared to a
state in which the Start/Stop bit for each channel will be set to
STOP. Also, any transfer in progress is aborted.

Refer to the 80186 Data sheets for a detailed description of
the DMA section.

2.1.2.4. Interrupt Control Logic

The interrupt control logic gives the CPZ-186 user the power
to respond to the maskable interrupt (INT*) allowing the user a
short form indirect call to any memory location within the
80186's address space.

2.1.2.5. Interrupt Controller/Select

The CPZ-186 interrupt controller consists of the 82594
Programmable Interrupt Controller. This is a LSI device which
provides up to eight maskable interrupt request inputs. Upon
receipt of an unmasked interrupt request, a byte of previously
stored information is output to the data bus. This enables the
CPU to process interrupt service routines by executing indirect
jumps to those service routines. ZExpansion to the interrupt
structure is provided by a priority technique in which enable
in/enable out signals are connected in series ("daisy-chained").
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The 8259A interrupt output is connected to Interrupt Channel
1 input-of the 80186. The SCC and the CIO interrupt outputs are
connected to channel O of the 80186 thus giving the SCC and CIO
interrupts higher priority over the interrupts connected to the
8259A Controller. The higher priority interrupting device's
enable input is set to logical ONE by permanently connecting it
to a pull-up resistor. The SCC enable input line is pulled up to
a logical ONE, its enable output line is tied to the enable input
line of the CIO. The enable input line of the 8259A is pulled up.
The eight interrupting channels are serviced on a fixed or
rotating basis. Within the SCC, priority is fixed, Channel A is
assigned a higher priority than Channel B. The receiver,
transmitter, and external status are assigned priority in that
order within each channel. Similarly, interrupt priority for the
CIO is fixed, with Port A having higher priority than Port B.

During Interupt Acknowlege O, the SCC or CIO will place its
interrupt onto the data bus. During Interupt Acknowledge 1, the
8259A will place .iits interrupt vectory onto the data bus. :

In summary, the CPZ-186 interrupt priority daisy chain is as
follows:

Priority Device
1 SCC channel A receiver
2 SCC channel A transmitter
3 SCC channel A external status
4 SCC channel B receiver
5 SCC channel B transmitter
6 SCC channel B external status
7 CIO port A
8 CIO port B
9-16 8259A inputs (fixed or rotating)
17-nn S-100 Bus interrupt device(s)

T ABLE 2-3: Interrupt Priority Daisy Chain

NOTE: Any I/0 device in the S-100 Bus which uses the INT* line
must use this priority chain scheme and must supply its own
vector. The INT* signal must be connected to interupt 7 of the
8259A by jumpering B2 to C2 of block JB. The 8259A must be
programmed so that the IR7 input has a slave. The I/0 device must
connect to the PCHAIN (Priority enable output Line, pin 21 of the
S=100 Bus).
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An additional feature of the CPZ-186 is that data transfers
from the peripheral devices may be handled in a polled mode. This
requires that the 8259A device be programmed for polled mode and
the status register interrogated for the occurrence of the
interrupt source signal. In polled mode no interrupts are
generated, but the status signal indicating the occurrence of an
event remains active. Having detected that occurrence, the
remaining status is then interrogated to determine which of the
eighteen events occurred.

Jumper options allow the user to choose among twelve S-100
Bus interrupt signals (VIO* to V17%, INT*, PWRFAIL*, NMI* and
ERROR*), as well as two internally generated interrupt signals,
FINT* and PINT* corresponding to the FDC interrupt and the
parallel port interrupt. Four spare inputs are provided. The user
selects eight of these signals to be inputs to the Interrupt
Controller.

Signal Source

VIO*-V1T7* S-100 Bus

FINT* FDC Interrupt
SERR* S-100 BUS ERROR
PINT* Parallel port interrupt

The S-100 Bus signal INT* is connected to the 8259A'S
interrupt input 7 via jumper JB b2-to-c2.

The CPU's non-maskable interrupt line (INMI) may be selected
to respond to signals on the S-100 Bus NMI* or PWRFAIL¥* line.
Also, it may be left in its factory set default condition where
it is permanently disabled. All of these options are implemented
by use of jumper plugs.

2.1.2.6. MEMORY MANAGEMENT UNIT

The Memory Management Unit (MMU) consists of a 74LS670 4x4
Register File used as a memory mapping device plus associated
logic to expand the 80186 20-bit address to 22 bits, increasing
the addressing capability of the CPZ-186 from 1 Megabytes to 4
Megabytes. Two modes of operation are possible. These are the
"PASS" and "MAP" modes. Bits A18 and A19 of the 80186 are input
to the 74LS670. These bits address one of four 4-bit registers,
the outputs of which are output on the address bus. In pass
mode, the 80186's A18 and A19 address bits merely pass through
the 7T4LS670 to the corresponding 74LS670 address outputs. The
remaining 4 bits of extended address lines are forced to logic
zZero. In map mode, the contents of the addressed mapping
register are output on the address bus. This technique proves to
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be quite powerful since the extended address lines A20 and A21
appear on the bus dynamically. Address bits A22 and A23 are
always at logic O level. This gives a total of 4 active bits of
extended address constituting a "PAGE" address. The remaining 18
lower order address lines address the locations within each page.
A "PAGE" consists of 256 Kbytes. There are sixteen 256 Kbyte
pages to give a total of 4 megabytes of storage.

The Memory Management Unit allows the user to map any
logical 256K block of memory to any physical 256K block within
the 4 megabyte range. Thus, several programs or "TASKS" can
share one main program by changing logical 256K block addresses.

2.2. 256 Kbyte/1 Megabyte Dynamic RAM/Controller

The 256 Kbyte/1 Megabyte Dynamic RAM consist of sixteen 64K-
by-one-bit or 256K-by-one-bit Dynamic RAM's and the 4500A Dynamic
RAM Controller.

Internal RAM Controller logic provides effective refresh
techniques suitable for 80186 and S-100 Bus operations. The 4500A
multiplexes 16-bit address lines (A1 through A16) to the RAM's.
External logic multiplexes address lines A17 and A18 for the 9th
multiplexed line required for 256 Kbyte RAM chip operation. A
RAS/CAS/REFRESH circuit generates the required timing for the
proper reading, writing and refresh operations of the RAM. RAM
enable logic is provided to disable the on-board RAM when off-
board RAM is addressed.

During cold-start boot-up, the first function is to open up a 4
or 8 Kbyte memory space for the boot-up EPROM. Next the EPROM
contents is moved and executed. After boot-up, the EPROM is
turned off and the full linear address of 1 megabyte becomes
available.

2.3. 2K/4K/8K EPROM

The CPZ-186 may accommodate either a 2K (2716), 4K (2732) or
8K (2764) EPROM. A jumper (jumper PJJ) is made available to
select either of the three EPROM types. The EPROM functions as
both a boot-up and a monitor PROM. As a boot-up PROM, the EPROM
contains the software routines necessary to manipulate the EPROM
address and Deselect Circuitry and to load the required Disk
Operating System contained on Floppy Disk Drive diskettes.. The
EPROM also contains monitor routines which are discussed in the
SOFTWARE/PROM MONITOR sections.
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2.4. I/0 Chip Selects

The 80186 CPU generates the "chip select" signals for the
ScC, CIO, Interrupt Controller, FDC, Memory Management Unit
(MMU), Boot/Monitor Enable, Memory Deselect Logic, and the FDC
Configuration Register.

2.5. POVER-ON CLEAR/RESET LOGIC

- This logic provides reset signals to the CPU as well as to
the S~100 Bus interface. The logic is activated under two
conditions, when power is first applied to the board, and when
the S-100 Bus signal RESET¥* is activated.

Signals asserted upon applying power are:

a. S-100 Bus sighals POC*, RESET*, and SLAVE CLR*
b. Internal CPZ-186 reset

Signals asserted when RESET* is asserted are:

a. S-100 Bus signal SLAVE CLR*
b. Internal CPZ-186 reset
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2.6. CLOCK GENERATOR

The 80186 CPU generates an 8 Mhz clock based on a 16 Mhz
crystal connected to its inputs. The clock generator divides the
8 Megahertz clock signal to provide the internal CPZ-186 clock
(8MHZ) and the S-100 Bus clocks (0 and CLOCK). These clock
signals are utilized to implement S-100 Bus signals in
conformance with the IEEE standard for the S-100 Bus on a well-
defined, clocked-logic basis.

2.7. S-100 BUS CONTROL SIGNALS GENERATOR

The S-100 Bus Control Signals Generator consists of the
logic necessary to. generate key S-~100 Bus signals such as pSYNC,
pSTVAL*, pWR*, pDBIN, pHLDA, sOUT, sM1, sINP, sMEMR, sHLTA,
sINTA, sXTRQ and sWO.

The 8100 Bus signal, SWO, may be output from the CPZ-186 so
that the timing is in conformance with the write signal directly
out of the 80186 CPU (pulsed mode) or with the timing in an NRZ
form (latched mode). The CPZ-186 is factory configured for pulsed
mode. Jumper PJL is provided to select the mode.

The S100 Bus signal, SMEMR, may be output from the CPZ-186
so that the timing is in conformance with the read signal
directly out of the 80186 CPU (pulsed mode) or with the timing in
an NRZ form (latched mode). The CPZ-186 is factory configured for
pulsed mode. Jumper PJM is provided to select the mode.
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2.8. S-100 Bus Interface

The S-100 Bus consists of 100 electrical signal lines.
These are grouped into sets of lines used to transmit data and
control among interconnected devices.

The groups are:

Group No. of Lines
Address Bus 24
Input Data Bus: 8
Output Data Bus 8
Status Bus 8
Control Input Bus 5
Control Output Bus 6
DMA Control Bus 8

8
8
9
3
5

Vectored Interrupt Bus
Utility Bus

System Power

Manufacturer specified lines
Reserved lines

Devices connected on the bus are classified as either bus
masters or bus slaves and as either permanent or temporary
masters. The CPZ-186 is a permanent bus master. Any other
master connected to the S-100 bus may take control of the bus by
making the appropriate DMA request provided no internal DMA by
the SCC, FDC, or CIO is in progress. The S-100 Bus DMA request
will be honored first if simultaneous DMA requests occur.

Each of the S-100 Bus signals utilized by the CPZ-186 are
described on the following pages.
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2.8.1. Address Bus

The address bus consists of 24 1lines used to select a memory
location or an input/output device during a bus cycle. All but
A22 and A23 of the 24 address lines are active during a memory
read, write or opcode fetch (M1) cycle unless the Memory
Management Unit has been programmed for pass mode in which case
the uppermost 4 bits (A20-A23) are forced to logic zero. The
least significant byte of the address lines is active for input
or output cycles. Address bus lines are enabled while ADSB¥* is
inactive (no S~100 Bus DMA cycle in progress). The address bus
lines are denoted as AO through A23, with line AO representing
the least significant bit. Lines AO through A7 compromise the
least significant byte and lines A8 through A15 make up the
"high" address byte with bits A16 through A23 constituting the
extended address byte. Two octal-drivers and the Memory
Management Unit are used to condition the lines in conformance
with the characteristics required by the IEEE S-100 Bus standard.

2.8.2. Input Data Bus

There are eight input data lines (DIO-DI7) which are treated
strictly as input when the CPZ-186 communicates with an 8 bit
bus device. If a 16 bit bus device communicates with the CPZ-186,
the Output Data Bus (D0O0-DO7), which also consists of 8 bits,
doubles up as an input bus to give a total of 16 data bits for
input. The input data bus is enabled onto the CPZ-186 under the
following conditions:

1. AN EXTERNAL I/0O CYCLE IS INITIATED.

2. AN EXTERNAL MEMORY CYCLE IS INITIATED.

3. AN EXTERNAL DEVICE INTERRUPTS THE CPU AND PLACES A VECTOR
ON THE DATA BUS. ’

2.8.3. Output Data Bus

There are eight data output lines (D00-D07) which are
enabled by the signal DODSB*. A line driver conditions these
lines to conform with the IEEE S-100 Bus standard. These 8 data
lines are treated strictly as output when the CPZ-186
communicates with an 8 bit bus device. If a 16 bit bus device
communicates with the CPZ-186, the Input Data Bus (DIO-DI7),
which also consists of 8 bits, doubles up as an output bus to
give a total of 16 data bits for output.

Information contained herein is Proprietary to I.C.M. Corp. Pg. 18
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2.8.4. Status Bus

The status bus consists of seven output lines which define
the current CPU bus cycle type. These lines are enabled while the
enabling signal SDSB* is inactive. An eight line, sXTRQ, is
output when the CPZ-186 is requesting 16 bit data transfers on
the bus.

The eight lines of the Status Bus are:

Status Function

sMEMR Memory Read

sM1 Opcode Fetch

sINP Input

sQUT Output

sWOo* Write cycle

sINTA Interrupt acknowledge

sHLTA Halt acknowledge

sXTRQ 16-Bit Data Transfer Request

These are individually described below:

2.8.4.1. sMEMR (Memory Read)

sMEMR is a status signal indicating that a memory read cycle
is in progress. This signal is valid during a normal memory read
cycle (memory read or opcode fetch cycle).

sMEMR, may be output from the CPZ-186 so that the timing is
in conformance with the read signal directly out of the 80186 CPU
(pulsed mode) or with the timing in an NRZ form (latched mode).

The CPZ-186 is factory configured for pulsed mode. Jumper PJM is
provided to select the mode.

2.8.4.2. sM1 (Opcode Fetch)

sM1 is a status signal indicating that a memory read/opcode
fetch cycle is in progress.

2.8.4.3. sINP (Input)

sINP is a status signal indicating that a peripheral device
read cycle is in progress.
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2.8.4.4. s0UT (Output)

sOUT is a status signal indicating that a peripheral device
write cycle is in progress.

2.8.4.5. sWO* (Write Cycle)
sWO* is a status signal indicating that a write cycle is in
progress, wherein data is transferred from an S-100 Bus master to
a slave.
sWO¥*, may be output from the CPZ-186 so that the timing is
in conformance with the write signal directly out of the 80186
CPU (pulsed mode) or with the timing in an NRZ form (latched

mode). The CPZ-186 is factory configured for pulsed mode. Jumper
PJL is provided to select the mode.

2.8.4.6. sINTA (Interrupt Acknowledge)

sINTA is a status signal indicating that an interrupt
acknowledge cycle is in progress.

2.8.4.7. sHLTA (Halt Acknowledge)

sHLTA is a status signal indicating that the CPU is in a
halt state.

2.8.4.8. sXTRQ* (16-Bit Data Transfer)

The status signal sXTRQ* (16-bit data transfer request) is

" used in the CPZ~186 to indicate to bus slaves that a 16 bit data

transfer is requested by the CPZ-186. If the slave is able to
respond to the masters request, it will cause the input signal,
SIXTN* to go active which will then cause the CPZ-186 to transfer
16 bit data transfers using both 8 bit input and output data
ports for bi-direction transfers. If the signal SIXTN* is
inactive and if that transfer is output from the CPZ-186, the
CPZ-186 will transfer the 16 bit data by sequencing that data out
a byte at a time' via the DO lines. If the signal SIXTN* is
inactive and if that transfer is input to the CPZ-186, the CPZ~-
186 sequences in the .16 bits a byte at a time.
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2.8.5. Control Input Bus

The Control Input Bus consists of six signals, five of which
are used in the CPZ-186. These lines allow S-100 Bus slaves to
synchronize the CPZ-186 with conditions internal to the bus
slave, to request the relinquishment of the S-100 Bus (DMA
request) and to disable the CPU from the S-100 Bus. The signals
are conditioned by pull-up resistors and Schmitt-trigger input
receivers.

The six lines of the Control Input Bus are:

Line Function

RDY Slave ready

XRDY Special ready

INT* Maskable interrupt request
NMI* Non-maskable interrupt request

HOLD* DMA request
SIXTN* Sixteen acknowledge

These lines are described in the following paragraphs.

2.8.5.1. RDY (Slave Ready)

This control line is used by S-100 Bus slaves to suspend bus
cycles by inserting wait states in a CPU cycle. Slaves may
connect to this line by using an open-collector driver.

2.8.5.2. XRDY (Special Ready)

This control line is used as a special ready line to
accommodate devices such as front panels. Only one slave device
should connect into the XRDY line. This line also suspends bus
cycles by introducing wait states to the CPU.

2.8.5.3. INT* (Maskable Int. Req.)

This control line is used to request service from the CPU on
an interrupt basis. The INT* line is enabled (unmasked) or
disabled (masked) under software control. When the INT* line is
activated, the CPU responds with an acknowledge signal and
subsequently gates the opcode or vector information asserted on
the bus by the bus slave initiating the interrupt. Logic is
provided to sense these conditions and to respond appropriately.
INT* should be asserted as a continuous level and held active
until a response is received.
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2.8.5.4. NMI* (Non-maskable Int. Req.)

This control line is used to request service from the CPU on
an interrupt basis. The NMI¥* is non-maskable, meaning it is
always enabled. When an interrupt occurs on NMI*, a CPU
acknowledge cycle is not generated. :

Normally, only critical signals are connected to the NMI*
line. The CPZ-186 provides the option to connect the S-100 Bus
signal PWRFAIL* to the NMI* line via a jumper option. NMI¥* is
sensed on a signal edge transition.

2.8.5.5. HOLD* (DMA Request)

This control line is used by S-100 temporary bus masters to
request control of the S-100 Bus from the CPZ-186. A DMA cycle
may be initiated by asserting this line. The CPZ-186 will
respond with the signal pHLDA when the cycle is initiated, and
will relinquish control to the temporary bus master.

2.8.5.6. SIXTN* (Sixteen Acknowledge)

The status signal sXTRQ* (16-bit data transfer request) is
used in the CPZ-186 to indicate to bus slaves that a 16 bit data
transfer is requested by the CPZ-186. If the slave is able to
respond to the masters request, it will cause the input signal,
SIXTN* to go active which will then cause the CPZ-186 to transfer
16 bit data transfers using both 8 bit input and output data
ports for bi-direction transfers. If the signal SIXTN* 1is
inactive and if that transfer is output from the CPZ-186, the
CPZ-186 will transfer the 16 bit data by sequencing that data out
a byte at a time via the DO lines. If the signal SIXTN* is
inactive and if that transfer is input to the CPZ-186, the CPZ-
186 sequences in the 16 bits a byte at a time.
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2.8.6. Control Qutput Bus

The control output bus consists of five lines, one of which
is optional. These lines are enabled when the enabling signal
CDSB* is inactive. A line driver is used to condition these
lines to conform with the characteristics required by the IEEE S-
100 Bus standard.

The five lines of the Control Output Bus are:

Line Function

pPSYNC Cycle start
pSTVAL* Status valid
pDBIN Read strobe

pWR* Write strobe
pPHLDA Hold acknowledge

These lines are described in the following paragraphs.

2.8.6.1. pSYNC (Cycle Start)

pSYNC is a control signal which indicates the start of a new
bus cycle. The signal becomes active when an I/0 cycle, memory
cycle, DMA read or DMA write cycle occurs. The signal remains
active for approximately one bus clock in accordance with the
IEEE S-100 Bus standard. pSYNC does not become active during a
refresh cycle.

2.8.6.2. pSTVAL* (Status Valid)

pSTVAL* is. a control signal which indicates that address,
Data and Status signals have stabilized on the bus during the
current bus cycle. It becomes active on the first CPU clock
cycle after pSYNC becomes active, and goes inactive on the first
CPU clock cycle after the bus cycle is complete. By using this
signal as the latching signal, the address, data, and status
signal timing will conform to the timing specified in the IEEE
standard.

2.8.6.3. pDBIN (Read Strobe)

pDBIN is a control signal which gates data arriving on the
CPU data bus from an external source. pDBIN goes active when the
80186 read signal goes active, thereby giving the user a maximum
read access time window.
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2.8.6.4. pWR* (Write Strobe)

pWR¥* is a control signal which performs the function of a
write strobe to write data from the CPU data bus to an addressed
peripheral or memory device. pWR* goes active at the specified
time after pSTVAL goes active for I/0 write cycles, DMA memory
write cycles and CPU memory write cycles.

2.8.6.5. pHILDA (Hold Acknowledge)

pHLDA is a control signal which is active when the CPZ-186
relinquishes the address, data, control and status buses in
response to a temporary master DMA request. This signal is
generated by the 80186 Hold Acknowledge Output.

2.8.7. DMA Control Bus

The DMA Control Bus consists of eight input lines. PFour of
these are activated as required for the permanent bus master.
The remaining four lines are utilized to isolate the CPU from the
S-100 when the permanent bus master relinquishes control to the
temporary bus master. The disable l1lines are connected ¢to
schmitt-trigger input receivers to provide noise immunity. The
conditioned signals then disable the respective output line
drivers. The DMA arbitration lines are used by the temporary
masters to determine which temporary master has the use of the
bus during a DMA cycle. The permanent bus master need not
arbitrate. The eight DMA Control Bus lines are:

Line Function

DMAO* DMA arbitration line
DMA1 * DMA arbitration line
DMA2* DMA arbitration line
DMA3* DMA arbitration line
ADSB* Address disable

DODSB* Data out disable

SDSB* Status disable

CDSB* Control output disable
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2.8.8. Vector Interrupt Bus

The Vector Interrupt Bus consists of eight lines, designated
VIO* through V17*. VIO* is treated as the highest priority
interrupt line. These lines should be asserted as levels, and
should remain asserted until a response is received.

The Vectored Interrupt Bus lines are connected to interrupt
option jumpers to connect the appropriate lines to the 8259A
interrupt controller. This device then masks or unmasks the
interrupts, prioritizes the requests, and asserts the INT*
signal to the CPU. .

2.8.9. Utility Bus

The Utility Bus consists of eight lines. OQOutput lines are
conditioned by drivers to conform with characteristics required
by the IEEE S-100 Bus standard. The eight Utility Bus lines are:

Line Function

0 (clock) System clock (output)

CLOCK Clock (output)
MWRITE Memory write strobe (output)
POC* Power-on clear (output)
SLAVE CLR¥* Slave clear (output?
RESET* Reset (input/output

Each of these Utility Bus signals are described in the following
paragraphs.

2.8.10. 0 (System Clock)

"0 is the S-100 Bus system clock. O clock frequency is 8 Mhz.

2.8.11. CLOCK (Clock)

CLOCK is a 2 Megahertz Utility clock signal to be used by slave
devices. .
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2.8.12. POC* (Power-on Clear)

The POC* line is active when initial power-up occurs on the
S-100 Bus. When POC* is active, SLAVE CLR* and RESET* are
asserted. POC*¥ is guaranteed to stay active for at least 50
milliseconds. :

2.8.13. SLAVE CLR* (Slave Clear)

SLAVE CLR* is the signal line which resets all slave devices
on the S~100 bus. During power-on clear, this line is asserted
by the CPZ-186 power-on clear logic. External devices may
assert RESET* and, in doing so, assert SLAVE CLR¥* as well.
RESET* is driven by an open-collector driver.

2.8.14. ERROR* (Error)

Error* is a signal generated by a slave device to indicate
abnormal conditions such as parity error, CRC error, out of tape,
etce This line is connected to a jumper option where it may be
selected as an interrupt source.

2.8.15. PWRFAIL* (Power PFailure)

PWRFAIL* is a signal generated external to the CPZ-186 to
indicate that a power failure has occurred. This signal remains
active until power is restored and POC¥* is active. The signal is
available to the user via a jumper so that it may be connected to
the NMI* line of the CPU.

2.8.16. System Power

The system power lines consist of all lines supplying
unregulated power to the CPZ-186 and other devices connected to
the S-100 Bus. The nine System Power lines are:

Lines Quantity Pins

+8 VOLTS 2 1,51

+16 VOLTS 1 2

-16 VOLTS 1 52

GND 5 20,50,53,70,100
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The +8 VOLT lines are connected to a +5 VDC regulator to
supply +5 volt of regulated power to the CPZ-186. This line
should not be greater than +10.0 VDC for best opperation.

The +16 VOLT connects to a +12 VDC regulator and the two
serial port connectors. The -16 VDC line connects to the two
serial port connectors. The 16 volt lines are utilized on the
serial ports for supplying power to RS-23%2C driver circuitry.

All ground lines are connected to the ground plane to
provide a low impedance path from the S-100 Bus ground to the
CPZ-186 ground.

2.8.17. MANUFACTURER SPECIFIED LINES

The IEEE S-100 Bus standard reserves three of the 100 1lines
for special use by the manufacturer. The CPZ-186 utilizes these
lines. One of these is required to implement the daisy chained
priority interrupt expansion. The second supplies the 80186
refresh signal.

These lines may be connected through solder jumpers. See the
section on Solder/Trace Cut Options.

The two Manufacturer specified lines are described in the
following paragraphs.

2.8.17.1. PCHAIN (Interrupt Priority)

PCHAIN is an output signal which indicates the priority
level of the interrupt in progress. If it is high, the interrupt
response action is passed to the next interrupt device in the
serial interrupt structure. PCHAIN utilizes pin 21 of the S5-100
Bus.

2.8.17.2. RFSH* (Refresh)
RFSH* is the RAM Controller refresh signal buffered for use

by external dynamic RAM memory devices connected to the S-100
Bus. RFSH* utilizes pin 66 of the S-100 Bus.

2.8.17.3. Reserved Lines

Five of the S-100 Bus lines are reserved for future use by
the IEEE specification. The CPZ-186 makes no connection to these
lines.
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3. OPERATING INSTRUCTIONS

Instructions are given herein to configure the CPZ-186 from
both the hardware and software standpoint. The user will be
pleased to find that minimal setup procedures are required.

3.1. Hardware Setup Instructions

The hardware is configured via Jjumper options and
solder/trace cut areas. The solder/trace cut areas are referred
to as PJX, where X is the area designator. These jumpers are by
nature rarely reconfigured. PJX options are located on the
"solder" side of the board. The jumper options referred to as JX,
where X is the jumper designator, gives the user flexibility in
setting up the CPZ-186 for a multitude of applications. Jumper
options are located on the "component" side of the board.

Instructions are also included on providing jumper option
modifications for various popular floppy drives. These
modifications must be executed prior to integrating the CPZ-186
to the floppy drives.

Refer to figure 1 to locate Jumper Options and Solder/Trace
Cut areas. .

A section is included on instructions for connecting
personality boards to the CPZ-186.
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3.1.1. JUMPER OPTIONS

Refer to figure 1 to locate JA and JB, the only jumper headers on
the CPZ-186.

3.1.1.1. JA - FDC Data Separator Calibrate

This jumper option is for factory use only. The jumper is
connected to enable the calibration of the FDC data separator
circuitry through adjustments on potentiometers R7 & R8 and
variable capacitor C2. These adjustments must not be modified in
the field.

[ JA ] block
Fm——t
S
lol
F———t

Z3elels2. JB = Interrupt Source Select

JB may be configured to select various signals as inputs to
the interrupt controller. Jumpers are provided to select one of
two signals available for each of 9 inputs. Wire-wrap or other
means of interconnection may be used to select a signal in a
different order from that assigned to the jumper block. This is
clarified below:

Connection Table

o e +
! Pin | c | B } A | X !
+ - - +
1 NMI INMI GROUND PWRFAIL
2 INT* VT VIT* o
3 SERR* Vé* VIie*
4 PINT* V5* VIS* '
5 V(SPAREg V4 VIg*
6 (SPARE V3* VIZ*
7 (SPARE) V¥ VIz2*
8 FINT* Vi* VIt*
9 (SPARE) VO* VIO*
| | |
Source Signal —----+ ! |
Input to interrupt Controller -+ !
Source Signal —==—=——————————— e e - += +
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** N OTZE ** (B-1 is input to INMI of CPU)

[ JB ] block
R e R S
11010:010]
s e

2 j0i010]
3 1099,0,
2 {ololo!
5 {ojofo!
6 10{0/0]
7 {ojofo!
8 0,048
9 10{0;0}
et
XABC

EXAMPLES:

1) To connect S-100 Bus Vector line VI5* to the interrupt
controller, install a jumper from position A4 to B4.

2) To connect Floppy interrupt signal FINT* to the interrupt
controller, install a jumper from C8 to BS.

3) To connect the parallel port interrupt line to the highest
priority interrupt input (V7*), install wire-wrap or any other
adequate interconnection means from C4 to B9.

¥%%% N Q T E *%%x%

a.) Highest priority input is VO and the lowest is V7.

b.)NMI, GROUND and PWRFAIL are sources to the CPU non-
maskable interrupt input, INMI. The CPZ-186 is normally
delivered with ground connected to INMI. To connect
either NMI or PWRFAIL to INMI, cut the trace from A1 to
B1 and add the appropriate jumper. To connect PWRFAIL,
solder a jumper from X1 to B1.

% % I3 I ¥ K% ¥k Kk

* WARNING *
33K HH

ENSURE TRACE FROM A1 TO B1 IS CUT PRIOR
TO CONNECTING EITHER NMI OR PWRFAIL

Signal source definition are as follows:

O
]
S

Vix = S-100 Bus vectored interrupt (X = 0 -=> 7)
PWRFAIL = S-100 Bus power fail

FINT = Floppy interrupt

PINT = Parallel port interrupt

SERR = 3-100 Bus error

NMI = S-100 Bus non-maskable interrupt

INT = S-100 Bus maskable interrupt
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3.1.2. SOLDER/TRACE CUT OPTIONS

Refer to figure 1 to locate the PJX solder/trace options. The
PJX options are listed as follows:

PJA
PJB
PJC
PJD
PJE
PJF
PJG
PJH
PJJ
PJK
PJL
PJM
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SCC Port A Clock Source Select

SCC Port B Clock Source Select

256 x 1 DRAM Address Bit 8 Connect
256/512/1024 KByte On-Board Memory Select
SCC or CIO DMA1 Select

512 KByte On-Board Memory Select

1 MegaByte On-Board Memory Select

Connect Interrupt Priority Chain to S100 Bus
2K/4K/8K EPROM Select

Connect 80186 Refresh to S100 Bus

S100 Status Write Signals Timing Select
S100 Status Read Signals Timing Select
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3.1.2.1. PJA - SCC Port A Clock Source Select

The CPZ-186 comes configured so that the SCC ports receive
their baud rate clocks from the 80186's on-chip programmable
timers. The board could be reconfigured to source the clocks
from the SCC serial port connectors. Such is the case when
synchronous modems connect to the serial ports. The modem
provides a clock to the SCC. Furthermore, the modem may receive
the clock from the 80186's timer, condition the clock and return
it to the input of the SCC. The transmit and receive clocks may
be sourced separately on Port A. All combinations are possible
through this jumper. .

To source SCC PORT A inputs from the SCC connector only, cut
the trace from PJA-2 to PJA-3. The source can now be connected
through the personality board on either PIN P2-2 or P2-3. If the
SCC PORT A inputs are to be sourced separately from the SCC
connector, cut the trace from PJA-1 to PJA-2. The receive clock
is now input on P2-3 and the transmit clock is input on P2-2.

[ PJA ] area

+===> Timer Clock
tom > Receive Input Clock

1
0
|
|
{
{
{
+ —=> Transmit Input Clock

3«1e2.2. PJB - SCC Port B Clock Source Select

The CPZ-186 comes configured so that the SCC ports receive
their baud rate clocks from the 80186's on-chip programmable
timers. The board could be reconfigured to source the clocks
from the SCC serial port connectors. Such is the case when
synchronous modems connect to the serial ports. The modem
provides a clock to the SCC. Furthermore, the modem may receive
the clock from the 80186's timer, condition the clock and return
it to the input of the SCC. The transmit and receive clocks may
be sourced separately on Port B. All combinations are possible
through this jumper.
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To source SCC PORT B inputs from the SCC connector only, cut
the trace from PJB-2 to PJB-1. The source can now be connected
through the personality board on either PIN P3-2 or P3-3. If the
SCC PORT B inputs are to be sourced separately from the SCC
connector, cut the trace from PJB-1 to PJB-2. The receive clock
is now input on P3-3 and the transmit clock is input on P3-2.

[ PJB ] area

1 2 3

OmmmmQmm==0

| | |

| i +===> Timer Clock

| e —— > Transmit Input Clock
+ > Receive Input Clock

3.1¢2.3. PJC = 256 x 1 DRAM Enable

The CPZ-186 may be configured for 256 Kbytes of Dynamic RAM,
512 Kbytes or 1 Megabyte. Jumper area PJC is provided to input
the multiplexed address lines A17 and A18 into the RAM array if
the CPZ-186 is configured for 512 Kbytes or 1 Megabyte. Jumper
area PJC is not connected if the CPZ-186 is configured for 256
Kbytes. It is connected if the CPZ-186 is configured for 512
Kbytes or 1 Megabyte.

[ PJC ] area
From Address Mux =——==>0 QO==-—=)> To Address Bit 8
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3.1.2.4. PJD - 256/512/1024 K Select

The CPZ-186 may be configured. for 256 Kbytes of Dynamic RAM,
512 Kbytes or 1 Megabytes. Jumper area PJD is provided to input
the address lines A17, A19 or ground into the RAM Controller. If
the CPZ-186 is configured for 256 Kbytes, A17 is input to the RAM
Controller. If the CPZ-186 is configured for 512 Kbytes, ground
is input to the RAM Controller and for 1 Megabyte, A19 is input
to the RAM Controller. The CPZ-186 normally comes configured for
256 Kbytes.

[ PJD ] area

1 2 3

0  0====0

o

! : $mmm AT

! o > To RAM Controller
T —— < A19

The CPZ-186 is normally configured for 256 Kbytes; therefore, PJD
2-to-3 is connected in order to input address line A17.

To configure the CPZ-186 for 512 Kbytes cut the trace from 2-t0-3
and connect PJD-2 to U13 pin 16 (ground). For 1 Megabyte, cut the
trace from 2-to-3 and connect PJD from 1-t0o-2 in order to input
address line A19.

3¢1.2.5. PJE - SCC or CIO DMA1 Select

Two channels of DMA are provided in the CPZ-186. Channel O
is permanently assigned to the Floppy Controller signal "DRQ".
Channel 1 may be optionally assigned to either the SCC Serial I/0
controller or the CIO Parallel I/0 Controller. The CPZ-186 is
normally configured so that the SCC is connected to the DMA
request channel. Note: PJE is located underneath U39.

[ PJE ] area (Solder Side View)

2 1
To Channel 1 Input -=-=> 0-=-0 ----> SCC DMA Reg
CIO DMA Req =--->.0
3

To configure the CPZ-186 for DMA operation on the CIO, cut the
trace from 1-to-2 and solder a jumper from 2-to-3.
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3.1.2.6. PJF - 512 KByte Memory Select
3.1.2.7« PJG -~ 1 Meg Memory Select
The CPZ-186 may be configured for 256 Kbytes of Dynamic RAM,

512 Kbytes or 1 Megabytes. Jumper areas PJF and PJG are prov1ded

to input the address lines A18 and/or A19 respectively, into
logic which detects if either the on-board 256 Kbytes, 512 Kbytes
or 1 Megabyte of RAM is being accessed or if external RAM is
being accessed. These jumpers must be configured along with PJC
& PJD when configuring the CPZ-186 for various RAM size options.
The CPZ-186 is normally configured for 256 Kbytes of RAM and
jumper PJF and PJG are set up as shown below. Note: Pads al, a2
and b1 constitute jumper area PJF. Pads a3, b2 and b3 constitute
jumper area PJG. Also PJF/PJG is located underneath U45.

[ PJP/PJG ] area (Solder Side View)

b a
O===0 1

O—T 02
i

0 +-0 3
If the CPZ-186 is configured for 512 Kbytes, cut PJF al-to-bl and
connect PJF al-to-a2 as shown below.
[ PJF/PJG ] area (Solder Side View)

b a
0 9 1
§
O-T 02
I

0 +-0 3
If the CPZ-186 is configured for 1 Megabyte, cut PJF al-to-b1 and
connect PJF al-to-al2. Also cut PJG a3-to- b2 and connect PJG a3~

to=-b3 as shown below.

[ PJF/PJG ] area (Solder Side View)

b a

0 9 1
|

0 02

0---0 3
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5¢1.2.8. PJH = Interrupt Priority Chain

, The CPZ-186 may connect to off-board devices with priority

interrupt structures which comply with the Intel Interrupt
Controller 8259A method of resolving interrupt priority level.
The method consists of serially chaining interrupt devices via a
signal referred to as "PCHAIN". The CPZ-186 is factory configured
so that this signal is not connected to the S-100 Bus. Solder a
jumper in PJH if the interrupt structure is to be extended to
other boards outside of the CPZ-186. Note PJH 1is 1located
underneath U53.

[ PJH ] area

+

|

PCHAIN =d—=e————- o N 0 P — {21!
|

+

3.1.2.9. PdJ - 2K/4K/8K EPROM Select

Either a 2716, 2732 or 2764 EPROM may be used with the CPZ-
186. Instructions are given to incorporate any of these three
EPROMS. Note: PJJ is located underneath UT72.

2716/2732

A 28 pin socket is provided on the CPZ-186 in order to
accommodate any of the three EPROM sizes. In the case of the
2716 and 2732, pin 1 of the EPROM must connect to pin three of
the socket. ThlS is illustrated below:

socket(U72)

—t

—-—
I
I
I
i

+4 ——

1273 ‘ " 14

+ -
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On jumper PJJ, for the 2716 connect 1-3 and for the 2732 connect
1-'20
[PJJ] area

| 00! To EPROM Input
At

2764

Install the EPROM in the normal fashion; i.e., pin 1 mates with
pin 1. On jumper PJJ connect 1-2.

fk EEROM

4-$-87
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%3e1.2.10. PJK =~ Connect 80186 Refresh to Bus

If the S-100 Bus dynamic RAM memory boards require the 80186

refresh signal for proper operation, PJK may be connected to
provide that signal.

[ PJK ] area

v}
-

RFSH* =>- -0 O

R —
(o))
(o)

+ -t

3¢1.2.11. PJL - Write Signal Timing

The S100 Bus signal, SWO, may be output from the CPZ-186 so
that the timing is in conformance with the write signal directly
out of the 80186 CPU (pulsed mode) or with the timing in an NRZ

form (latched mode). The CPZ-186 is factory configured for pulsed
mode.

[ PJL ] area

1 2 3

0  0====0

| | |

} i +-—=> To Timing Logic
| Fomm e < WR* from 80186
+ < GROUND

To configure the CPZ-186 for Latched Write Mode, cut the trace
" from 2-t0-3 and connect from 1-to-2.
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3¢1.2.12. PJM -~ Read Signal Timing

The 8100 Bus signal, SMEMR, may be output from the CPZ-186
so that the timing is in conformance with the read signal
directly out of the 80186 CPU (pulsed mode) or with the timing in
an NRZ form (latched mode). The CPZ-186 is factory configured for
pulsed mode.

[ PdJM ] area

2 3
-——0 0

1

0
]

! | +=-=< GROUND

! tm————— < RD¥ from 80186
+

> To Timing Logic

To configure the CPZ-186 for Latched Read Mode, cut the trace
from 1-to0-2 and connect from 2-to-3.
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3.1.3. FLOPPY DRIVE JUMPER OPTIONS

The CPZ-186 is compatible with all floppy drives which have
Shugart standard interfaces. However various drives require
particular jumper option settings to make them compatible with
the CPZ-186 hardware. Jumper settings are given for the
following Floppy drives:

SHUGART MODEL 800/801
SHUGART MODEL 850/851
QUME DATATRACK 8
TANDON TM848-1

TANDON TM848-2E
MITSUBISHI M2896-63
MITSUBISHI M2894-63
SEIMENS FDD100-8D
TANDON TM100-2

ICM technical support personnel shall provide the necessary

assistance to customers wishing to integrate other drives
compatible with the SHUGART standard interface.

3e1:3.1. SHUQART MODEL 800/801

(a) Do not modify etched trace options as delivered from the
factory.

(b) Remove all jumpers on the disk drive and install the
following:

A Y
B 71
C T2
DS 800

(c) 1Install the following terminators in the last drive
connected to the CPZ-186:

T3 T5
T4 T6

(d) Connect drive select jumpers as follows:

DS1= Drive A
DS2= Drive B
DS3= Drive C
DS4= Drive D
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3.1.3.2. SHUGART MODEL 850/851

(a) Do not modify etched trace options as delivered from the
factory.

(b) Open the following shunts:
HL
X
S

(¢) Remove all the jumpers on the disk drive and install the
following:

FS
Iw
RS
. 82
28
850

NHOHUODQW >

(d) Install the terminator pack in the last drive connected to
the CPZ-186.

(e) Connect drive select jumpers as follows:

DSt= Drive A
DS2= Drive B
DS%= Drive C
DS4= Drive D

3.1.3.3. QUME DATATRACK 8

(a) Close or open the following jumper options as indicated:

close open
C D
Y DC
DS DL
HA

T40

28

(b) Close or open the following shunts as indicated:

close open
A X
B Z
I HL
R

Information contained herein is Proprietary to I.C.M. Corp. Pg. 41




CPZ-186 CPU Manual Manual Revision 1.1 of 3/2/25

(¢) Leave all other drive options as delivered from the factory.

(d) Connect drive select jumpers as follows:

DS1= Drive A
DS2= Drive B
DS3%= Drive C
DS4= Drive D

(a) Open the following shunts installed in U3:
1-to-16
2-t0-15
S5-to-12

(b) Open or close the following drive jumper options as
indicated:

close open
Y M2
DS
C

(e) Remove connection from M3 to "center" and with a wire,
connect "center" to Y as illustrated below:

(before) (after)
S +
| |
M3 o---0 center a M3 o o center
1
o M4 II o M4

!
{

Y |

0===0

(d) Connect drive select jumpers as follows:

DS1= Drive A

DS2= Drive B
DS3= Drive C
DS4= Drive D
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3.1.3.5« TANDON TM848-2E

(a) 1Install the following jumpers:

NL
M3
M4
IC
R

(b) Connect drive select jumpers as follows:

DS1= Drive A

DS2= Drive B
DS3= Drive C
DS4= Drive D

(¢) Install the terminator pack‘in the last drive in the chain.

3.1.3.6. MITSUBISHI M2896-63 (HALF HEIGHT)

(a) Open or close the following jumper options as indicated.
All other jumper options are to remain as delivered from the
factory except for the drive select jumpers and the terminator at
location D2.

close open
C X
RM RS

(b) Install the terminator at location D2 only on the last
drive.

(c) Connect drive select jumpers as follows:

DS1= Drive A
DS2= Drive B
DS3= Drive C
DS4= Drive D
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3.1.3.7. MITSUBISHI 2894-63 (FULL HEIGHT)

(a) Open or close the following jumper options as indicated.
All other jumper options are to remain as delivered from the
factory except for the drive select jumpers and the terminator at
location AS.

close open
Z Y
HUN HUD

(b) Open the following shunts:
PJ4
PJ5
PJ8

(c¢) Install the terminator at location A5 only on the last drive.

(d) Connect drive select jumpers as follows:

DS1= Drive A
DS2= Drive B
DS3= Drive C
DS4= Drive D

3¢1.%3.8. SEIMENS FDD100-8D
(a) Install jumper SS.

(b) Open trace from G to "center" and connect "center" to H as
indicated bhelow:

(before) (after)
G G
o o)
|
Ho o center H 0-=-~-0 center

(¢) Connect drive select jumpers as follows:

DS1= Drive A
DS2= Drive B
DS%= Drive C
DS4= Drive D
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3.1.3.9. TANDON TM100-2 (5 1/4" drive)

Open or close the indicated shunts for drives A through
D respectively:

DRIVE A DRIVE B DRIVE C DRIVE D
1-16 open open open open
2-15 close open open open
3-14 open close open open
4-13 open open close open
5-12 open open open close
6-11 open open open open
T-10 open open open open
8-9 open open open open
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Personality Board Buyer’s Guide
From Intercontinental Micro Systems

PERSONALITY BOARDS:
PERIPHERAL INTERFACE

ICM’'S PERSONALITY BOARDS offer a very versatile, cost effective technigue for peripheral interface. The personality boards mount on the back of your
system's mainframe or chassis. Whenever you decide to change peripherals or protocols, all you have to do is change the small, inexpensive personality
board - not make expensive and complicated changes to your CPU board. ICM has existing PERSONALITY BOARDS and Software Drivers for most
peripherais and protocols on the market today. New PERSONALITY BOARDS are constantly being developed as new peripherals enter the market.

PERSONALITY BOARDS are not only cost effective and inexpensive, they also protect the CPZ48000 SBC whenever new or different peripherals are placed
on your system. First, since the buffers and drivers necessary to interface to the peripherals are on the personality board and not on the CPZ, there is no
need to make costly and complicated cuts or jumpers on the CPZ. Second, any current surges on the communication lines between the CPZ and the
peripheral will blow the surge suppressors on the Personality Board and not the CPZ Thus you only have to replace a small, inexpensive board - not a

large,expensive SBC board.

PERSONALITY BOARD - RS232/N0 MODEM
Part Number - RPB100
Function

The RS232/N0 MODEM Personality Board provides RS232 drivers
and receivers, terminations and jumper options to interface any simple
RS232 device such as CRT terminals, serial printers or any other serial
device not requiring an extensive handshake protocol.

This module may be used with either the CPZ48000 SBCP or the
CPS-MX SBSP.

PERSONALITY BOARD - RS232/FULL MODEM
Part Number - MPB100
Function

The RS232C/FULL MODEM Personality Board provides RS232
drivers/receivers and jumper options to interface asynchronous or
synchronous modems with varying types of bit oriented protocols such
as IBM Bi-Sync, HDLC or SDLC. Jumpers provided enable the user to
configure the board for either asynchronous or synchronous operation.

This moduie may be used with either the CPZ48000 SBCP or the
CPS-MX SBSP.

PERSONALITY BOARD - RS422 SERIAL COMMUNICATIONS
Part Number - FFT100
Function

The FFT100 personality board provides RS422 differential line
drivers and receivers. These balanced drivers and receivers can provide
serial communications for distances of up to 4000 feet at a communi-
cations rate of 100 Kbits/second. This assumes that 24 AWG twisted
pair cable is used. Higher rates may be attained for shorter cable
lengths. If the CPU's S10 controler is used in synchronous communica-
tions mode at its maximum rate of 800 Kbits/second, the maximum
cable length recommended is 325 feet Drivers and receivers are
provided for all signals of the SI0 to support full handshake protocols.

The FFT100 in combination with the Long Distance Serial Personality
Board (LDS100), provides a means of connecting terminals, printers
and other RS232 serial devices remotely located from the CPU mainframe.
CPU-to-CPU communications may aiso be set-up over long distances
by using the FFT100 at both CPUs. In this case, the interconnecting
cable s cross-connected to tie receiver-to- transmitter and transmitter-
to-receiver devices. No cross-connection is required between the
FFT100 and the LDS100.

Jumper options are provided to minimize the number of cable lines
required if no handshaking signals are required as in the case of simple
RS232 Terminals where only transmit and receive signals are required.

Ground is also provided but is not used in most cases.
This module may be used with either the CPZ48000 SBCP or
the CPS-MX SBSP.

PERSONALITY BOARD - LONG DISTANCE SERIAL COMMUNICATIONS
Part Number - LDS100
Function

The LDS100 personality board provides RS422 differential line
drivers and receivers. This SHORT HAUL MODEM can provide
serial communications for distances of up to 4000 feet at a communi-
cations rate of 100 Kbits/second. This assumes that 24 AWG twisted
pair cable is used. Drivers and receivers are provided to support full
handshake protocols.

The LDS100 in combination with the RS422 Serial Communications
Personality Board (FFT100), provides a means of connecting terminals,
printers and other RS232 serial devices remotely located from the CPU
mainframe. Jumper options are provided to minimize the number of
cable lines connected if no handshaking signals are required as in the
case of simpie RS232 Terminals where only transmit and receive
signals are used. Ground is also provided but is not used in most cases.

AC power must be provided to the board. The board may be strapped
for either 115VAC/60HZ or 230VAC/50 HZ operation.

PERSONALITY BOARD - FLOPPY DISK CONTROLLER
Part Number - FPB100-XY
Functien

. The FLOPPY DISK CONTROLLER personality board provides line
drivers and receivers, terminators, logic and a jumper option tointerface
either an 8-inch of a 5%-inch floppy disk drive with the CPZ48000
SBCP. ADB25 connector is available as the means to interface with the
drive interface; however, if other types of commonly used connectors
are required, adapters are available to tailor the interface appropriately.

This module is used only on the CPZ48000 SBCP.

PERSONALITY BOARD - CENTRONICS PRINTER
Part Number - CPI100
Function

The Centronics Printer Personality Board provides line drivers,
receivers, terminators, jumper options and data strobe generator logic
to interface to any printer compatible with the Centronics parallel
interface.

This module may be used with either the CPZ48000 SBCP or
the CPS-MX SBSP.
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PERSOMALITY BOARD - PRIAM INTELLIGENT HARD DISK
Part Numbsr - PRI100
Fuaction

PRIAM provides two intelligent hard disk interface controllers referred
to as the “"SMART" and the “SMART-E". These are preprogrammed
microprocessor based controllers. They may be used for the entire line
of PRIAM Winchester disc drives which range in capacity from 10
megabytes to 157 megabytes and come in eight or fourteen inch
packaging. Up to four drives in any combination of drive sizes may be
interconnected The controllers support a variety of read sector, write
sector and format commands. Data transfers may be either programmed
/O or DMA The SMART-E has all the features that the SMART has in
addition to error detection & correction, logical sector addressing,
sector interleaving, parity generation & testing, direct data transfers
and a2 Kbyte data buffer (SMART has a1 Kbyte buffer). The interface
performs the entire function of detailed disc control while presenting to
the host a basic and cost effective interface.

The PRI100 Personality Board connects the paraliel port of the
CPZ48000 SBCP or the CPS-MX SBSP to the SMART or SMART-E
controllers. Thus, a very powerful disc subsystem may be directly
connected to the {CM line of processors via the PRI100.

A jumper option is provided on the PRI100 to configure it for either
the SMART or the SMART-E controller. The controllers mount along the
drive sides alleviating the need for additional S-100 Bus slots. An
adapter, PRI100-1, is provided aliowing direct connection of the PRI100
to the smart controllers.

PERSONALITY BOARD - SHUGART ASSOCIATES SYSTEM INTERFACE
Part Number - SAS100 .
Function

The Shugart Associates System Interface (SAS!) defines a Local I/0
Bus which can be operated at data rates up to 1.5 megabytes per
second. This bus provides I/ 0 device independence so that disk drives,
tape drives, printers and various other peripherals may be interfaced on
the same /0 bus without modification to the host CPU's hardware or
software. The interface protocol provides for connection of muitiple
initiators (devices capable of initiating an operation) and multiple
targets (devices capable of responding to requests for operations).
Arbitration logic is built in and a priority system awards control to the
device that wins arbitration.

The SAS100 personality board converts the paralie! port of either the
CPZ48000 SBCP or the CPS-MX SBSP to a SASI I/0 bus. Software is
provided to emit bus timing in conformance with the SASI specification.
The system integrator may interface SASI controllers such as the Data
Technology Corporation, Zebec and Sysgen line of controllers. Each
have powerful attributes such as connecting hard disks with fioppies,
hard disks with tape streamers and connecting to high performance
SMD hard disk drives.

The SAS100 personality board is accompanied by an adapter board
(SAS100-1). This adapter board converts the SAS100 DB25 connector
interface to a 50 pin header cannector interface with a pin assignment
in exact conformance with the SASI Bus specification The integrator
may connect directly to the SAS100 with a DB25-to- SAS! Interface
cable or may connect via the SAS100-1 with a 50 pin flat ribbon cable.

Pg. 45b

PERSONALITY BOARD - CLOCK/ CALENDAR
Part Kumber - CCBI00
Function

The CCB100 pravides a highly accurate real time clock which may
be set by the CPZ48000 SBCP or the CPS-MX SBSP under software
control. The time of year, month, day, hour, minute and second is
maintained and may be read back by the CPU. A Ni-Cad battery is used
to provide backup power to the time control chip. in this manner the real
time clock is continuousty maintained even during extensive down time.
This feature is quite useful for point-of-sale systems, inventory systems
and other applications where continuous clock monitoring is required.
This board is also very usefui in operating systems which feature date
and time stamping such as TurboDGS. In a TurboDOS based system,
this board may be connected to the master (CPZ48000) parallel port or
may be connected to any one slave (CPS-MX) paralle! port.

Personality Board Index
part aumier
1 RS232C/ NO MODEM RPB100
2 RS232C/ FULL MODEM MPB100
3 RS422 SERIAL COMMUNICATIONS FFT100
4  LONG DISTANCE SERIAL COMMUNICATIONS LDS100
5 FLOPPY DISK FPB100
6 CENTRONICS PRINTER CPI100
7 PRIAM INTELLIGENT HARD DISK PRI100
8 SHUGART ASSOCIATES SYSTEMS INTERFACE ~ SAS100
9 CLOCK/CALENDAR (WITH BATTERY BACKUP) CCB100




TYPICAL PERSONALITY BOARD MOUNTING
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4. PERSONALITY BOARD USERS GUIDE

PERSONALITY BOARD INDEX

1 RS23%2C/ NO MODEM RPB100
2 RS232C/ FULL MODEM MPB100
3  RS422 SERIAL COMMUNICATIONS FTT100
4 LONG DISTANCE SERIAL COMMUNICATIONS LDS100
5 FLOPPY DISK : FPB100
6 CENTRONICS PRINTER CPI100
7 PRIAM INTELLIGENT HARD DISK PRI100
8 SHUGART ASSOCIATES SYSTEMS INTERFACE  SAS100
9 CLOCK/CALENDAR (WITH BATTERY BACKUP) CCB100

4.1. INTRODUCTION

Since the introduction of the S100 Bus standard,
compatability amongst S100 Bus products has been difficult to
achieve. The CPZ-186 Single Board Central Processor(SBCP)
solved these problems by effectively replacing four to five
boards. By implementing the functions necessary to construct a
system all on one board, interface and timing problems quickly
disappeared. One problem, however, remained. The problem was to
find an effective way of interfacing the SBCP with a great
variety of peripheral devices without the necessity of modifying
the SBCP for each devise. In the past, this entailed the
necessity of modifying the PCB's with etch cuts and straps. This
usually resulted in unattractive modifications to say nothing of
the resultant inflexability for later integrating still other
peripheral devices. This problem was effectively solved by
customizing the peripheral interfaces through "personality"
boards. Thus, the floppy, serial and parallel interfaces were
brought out to connectors at the top of the board and those
interfaces were tailored through small printed circuit boards
connected to the main board by ribbon cables. In short, a
personality board is &a small circuit board containing line
drivers/receivers, logic and other circuitry required to connect
the CPZ-186 SBCP I/0 controllers (Floppy Disk, Serial Controller
and Parallel Controller) to a variety of peripheral devices.

ICM'S PERSONALITY BOARDS offer a very versatile, cost
effective technique for peripheral interface. The personality
boards mount on the back of your system's mainframe or chassis.
Whenever you decide to change peripherals or protocols, all you
have to do is change the small, inexpensive personality board -
not make expensive and complicated changes to your CPU board. ICM
has existing PERSONALITY BOARDS and Software Drivers for most
peripherals and protocols on the market today. New PERSONALITY
BOARDS are constantly being developed as new peripherals enter
the market.
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PERSONALITY BOQOARDS are not only cost effective and
inexpensive, they also protect the CPZ-186 SBC whenever new or
different peripherals are placed on your system. First, since the
buffers and drivers necessary to interface to the peripherals are
on the personality board and not on the CPZ, there is no need to
make costly and complicated cuts or jumpers on the CPZ. Second,
any current surges on the communication lines between the CPZ and
the peripheral will blow the surge suppressors on the Personality
Board and not the CPZ. Thus you only have to replace & small,
inexpensive board not a large, expensive SBC board.

Typical S-100 Bus chassis provide DB25 connector cutouts at
the chassis rear. The personality boards are designed to mount
on DB25 connectors which in turn are mounted in the cutouts. In
this manner, the personality boards do not require additional S-
100 Bus slots and are conveniently mounted within the chassis.
An additional connector is provided to connect the personality
board to the SBCP. The connection is made with a simple point-
to~point flat ribbon cable. See figure 1.

Intercontinental Micro Systems Corporation invites you, our
valued customer, to submit your interface requirements if they
are not covered by the line of personality boards available. Our
engineering staff will evaluate those requirements and advice you
of the feasibility of constructing your custom personality board.
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4.2. Personality Board Interconnection Instructions

The CPZ-186 has four connectors at the top of the board numbered
J1 through J4. These are listed below:

J1 - FDC Connector
J2 - DART/SIO Port A Connector
J3 - DART/SIO Port B Connector
J4 - PIO Connector

Tables A through D describe signal pin assignments for connectors
J1 through J4 respectively.

At a minimum, the FDC and DART/SIO Port B personality boards
must be installed. The instructions follow:

1.~ Select a DB25 connector cutout at the rear of the chassis
for the FDC personality board.

2.~ Insert and hold the FDC personality board in the cutout.
External to the chassis, plug in the desired connector
adaptor and hold in place.

3.- Install #6 nuts, washers and bolts passing the bolts )
through the connector adapter and through the personality
board's DB25 connector.

4.- Install the flat ribbon cable provided at the personality
board and at the CPZ-186, connector J1.

e— Follow the above procedure, except that an adapter is not
used, for the DART/SIO Port B personality board.

6.~ Install cables from the chassis connectors to the
respective peripherals.
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Table A

TABLE 4-1: Connector J1 Pin Assignments

PIN NO. SIGNAL NAME DESCRIPTION
1 INT7* INTERRUPT (LEVEL 7) TO CPU
2 DS1* DRIVE SELECT #1 FROM CPU
3 GND GROUND
4 DS2* DRIVE SELECT #2 FROM CPU
5 GND GROUND
6 DS3#* DRIVE SELECT #3 FROM CPU
7 GND GROUND
8 DS4* DRIVE SELECT #4 FROM CPU
) GND GROUND

10 DIRC DIRECTION CONTROL FROM CPU
11 GND GROUND

12 STEP STEP CONTROL FROM CPU

13 GND GROUND

14 WRITE DATA WRITE DATA FROM CPU

15 GND : GROUND

16 WGATE WRITE GATE FROM CPU

19 GND GROUND

18 TRACK O* TRACK O STATUS TO CPU

19 GND . GROUND

20 WRITE PROT¥* WRITE PROTECT TO CPU

21 GND GROUND

22 READ DATA* READ DATA TO CPU

23 GND GROUND

24 380 SIDE SELECT OUTPUT PFROM CPU
25 GND GROUND

26 HLD HEAD LOAD COMMAND FROM CPU
27 GND GROUND

28 INDEX* INDEX PULSE TO CPU

29 GND GROUND

30 READY READY STATUS TO CPU

31 GND GROUND

32 MOTOR ON MOTOR ON STATUS FROM CPU
33 GND GROUND

34 TK43 TRACK 43 STATUS FROM CPU
35 GND GROUND

36 +8VDC +8VDC

37 GND GROUND

38 . HLTIMER HEAD LOAD TIMER TO CPU
39 GND GROUND

40 +5VDC +5VDC
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PIN NO. SIGNAL NAME DESCRIPTION

1 ADSR* DATA SET READY TO CPU

2 ATXC* TRANSMIT CLOCK TO/FROM CPU
3 ARXC™* RECEIVE CLOCK TO/FROM CPU
4 ATxD ' TRANSMIT DATA FROM CPU

5 ARxD - RECEIVE DATA TO CPU :
6 ARTS* REQUEST TO SEND DATA FROM CPU
7 ACTS* CLEAR TO SEND TO CPU

8. ADCD* DATA CARRIER DETECT TO CPU

9 ADTR* DATA TERMINAL READY FROM CPU
10 ARNG* RINGING INDICATOR TO CPU
11 ABRCLK BAUD RATE CLOCK FROM CPU
12 GND GROUND

13 +16VDC +16VDC

14 -16VDC -16VDC

15 +5VDC +5VDC
16 GND GND
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TABLE C

T ABILE 4-3: Connector J3 Pin Assignments

PIN NO. SIGNAL NAME DESCRIPTION

1 BDSR* DATA SET READY TO CPU

2 BTXC* TRANSMIT CLOCK TO/FROM CPU
3 BRXC* RECEIVE CLOCK TO/FROM CPU
4 BTxD ' TRANSMIT DATA FROM CPU

5 BRxD RECEIVE DATA TO CPU

6 BRTS* REQUEST TO SEND DATA FROM CPU
7 BCTS* CLEAR TO SEND TO CPU

8 BDCD* DATA CARRIER DETECT TO CPU

9 BDTR* DATA TERMINAL READY FROM CPU
10 BRNG* RINGING INDICATOR TO CPU
1 BBRCLK BAUD RATE CLOCK FROM CPU
12 GND GROUND

13 +16VDC +16VDC

14 -16VDC , -16VDC

15 +5VDC +5VDC

16 GND GND

Information contained herein is Proprietary to I.C.M. Corp. Pg. 51



CPZ-186 CPU Manual Manual Revision 1.1 of 3/2/25

TABLE D

PIN NO. SIGNAL NAME DESCRIPTION
1 RDYA PORT A READY TO PERIPHERAL
2 STBA* PORT A STROBE TO CPU
3 RDYB PORT B READY TO PERIPHERAL
4 STBB* PORT B STROBE TO CPU
5 DOA PORT A DATA BIT O
6 D1A PORT A DATA BIT 1
7 D2A PORT A DATA BIT 2
8 D3A PORT A DATA BIT 3
9 D4A . PORT A DATA BIT 4
10 D5A PORT A DATA BIT 5
1" D6A PORT A DATA BIT 6
12 D7A PORT A DATA BIT 7
13 DOB PORT B DATA BIT O
14 D1B PORT B DATA BIT 1
15 D2B ‘ PORT B DATA BIT 2
16 D3B PORT B DATA BIT 3
17 D4B PORT B DATA BIT 4
18 D5B : PORT B DATA BIT 5
19 D6B : PORT B DATA BIT 6
20 D7B PORT B DATA BIT 7
21 RESET* SYSTEM RESET FROM CPU
22 GND GROUND
23 PINT* PARALLEL PORT INTERRUPT TO CPU
24 GND GROUND
25 PCLK PARALLEL PORT CLOCK FROM CPU
26 +5VDC +5VDC
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4.2.1. Description

Each personality board shall be described in the following
sections. A brief functional description, interface
requirements, mating connector requirements and set-up
instructions, where applicable, are given for each board.

%3 3 % XK ¥ ¥ ¥ X

* WARNING *
FHHHRHREH XK R NN

Do not install or remove any personality board
while the CPZ-186 SBCP or the CPS-MX SBSP power is
on. This may result in damage to the personality.
board and/or the CPU board.
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4.2.1.1. RS232/NO MODEM
PART NUMBER - RPB100
FUNCTION

The RS232/N0O MODEM Personality Board provides RS232 drivers -

and receivers, terminations and jumper options to interface any
simple RS232 device such as CRT terminals, serial printers or
any other serial device not requiring an extensive handshake
protocol.

This module may be used with either the CPZ-186 SBCP or the
CPS-MX SBSP.
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INTERFACE REQUIREMENTS
Connects to J2 or J3% of the CPZ-186 or the CPS-MX.

J1(CPU)

PIN NO. SIGNAL NAME DESCRIPTION

1 DSR¥* DATA SET READY TO CPU

2 n/c n/c

3 n/c n/c

4 TxD TRANSMIT DATA FROM CPU

5 RxD RECEIVE DATA TO CPU

6 RTS* REQUEST TO SEND DATA FROM CPU

7 CT3* CLEAR TO SEND TO CPU

8 DCD* DATA CARRIER DETECT TO CPU

9 DTR* DATA TERMINAL READY FROM CPU

10 RNG* RINGING INDICATOR TO CPU

11 n/c n/c

12 GND GROUND

13 +16VDC +16VDC

14 -16VDC -16VDC

15 +5VDC +5VDC

16 n/c n/c
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J2 (PERIPHERAL) g
PIN NO. SIGNAL NAME DESCRIPTION |
i SAFETY GND SAFETY GROUND !
2 TXD TRANSMIT DATA TO PERIPHERAL
3 RXD RECEIVE DATA FROM PERIPHERAL )
4 n/c n/c |
5 CTS* ~CLEAR TO SEND TO PERIPHERAL
6 DSR¥* DATA SET READY TO PERIPHERAL
7 POWER GND POWER GROUND ~
8 DCD* DATA CARRIER DETECT TO PERIPHERAL ‘
9 n/c n/c
10 n/c n/c
11 n/c n/c
12 n/c n/c
13 n/c n/c
14 n/c n/c
15 n/c n/c
16 n/c n/c
17 n/c n/c L
18 n/c n/c |
19 SRTS* SECONDARY REQUEST TO SEND FROM PERIPHERAL
20 DTR¥* DATA TERMINAL READY FROM PERIPHERAL
21 n/c n/c
22 n/c n/c
23 n/c n/c
24 n/c n/c
25 n/c n/c
CONNECTOR REQUIREMENTS
PERSONALITY BOARD CONNECTORS MATING CONNECTORS }
J1 - ANSLEY 609-1617 ANSLEY 609-1630 (ICM SUPPLIED) '
J2 - CANNON DB25P-T73%1 CANNON DB 25S8-731 (CUSTOMER SUPPLIED)
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SET UP INSTRUCTIONS

Three Jumper Areas are provided: JA, JB and JC. Refer to the
figure below for the following set-up instructions:

[ JA/JB/JC ] area

JA JB JC
e et & Fomm—tmm—t
1 0] 0| i O 0 |
I | i i } |
[} { | I | |
2 |00 i 0| 0 |
T s S R
3 l'olo 0o o0} 0]
+=——t —t———t
A B C

The CPU may be required to provide handshsaking with the
peripheral through the signal "DCD". If that handshaking signal
" is required, connect pin 2 to pin 3 with the jumper provided. If
no handshaking signal is required , connect pin 2 to pin 1.

JB

The CPU may required to provide handshaking with the
peripheral through the signall "CTS". Furthermore, it may accept
the signals "DTR" or "SRTS" through the input "CTS". The
following options are available:

JB Configuration
1A-2A no handshaking provided to peripheral at "CTS"
2A-3A peripheral's "CTS" activated by CPU's "DTR"
3A-3B not used ,
3B-3C no handshaking provided to CPU's "CTS" by peripheral's
"DTR" or "SRTS"
2C-3C peripheral's "DTR" or "SRTS" activates CPU's "CTS"
1C-2C peripheral's "DTR" or "SRTS" activates CPU's "DSR"
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Jc

The peripheral may provide either of two handshaking signals
"SRTS" or "DTR". This jumper may select either signal as the
source to the CPU's "CTS" or "DSR" inputs.

To connect "DTR"™ handshaking which is on pin 20 of the
RS232/C interface, connect JC-1 to JC-2.

To connect "SRTS" handshaking which is on pin 19 of the
RS232/C interface, connect JC-2 to JC=3.

EXAMPLES
1) Configure JA, JB and JC as follows for a simple terminal
interface:
JA = 1=2
JB = 1A-2A / 3B-3C

none required

2) Configure JA, JB and JC as follows for an Anadex Serial
Printer, model DP-9501

JA = 2=3
JB = 1A-2A / 2C-3C
JC = 2=3

Information contained herein is Proprietary to I.C.M. Corp. Pg. 58
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4.2.1.2. RS232/FULL MODEM
PART NUMBER - MPB100
FUNCTION
The RS232C/FULL MODEM PERSONALITY BOARD provides RS232
drivers/receivers and jumper options to interface asynchronous or
synchronous modems with varying types of bit oriented protocols
such as IBM Bi-Sync, HDLC or SDLC. Jumpers provided enable the

user to configure the board for either asynchronous or
synchronous operation.

This module may be used with either the CPZ-186 SBCP or the
CPS-MX SBSP. )

INTERFACE REQUIREMENTS
Connects to J1 or J2 of the CPZ-186 or the CPS-MX.

CPU (J1)
PIN NO. SIGNAL NAME DESCRIPTION
1 DSR* DATA SET READY TO CPU
2 n/c n/c
3 n/c n/c
4 TXD TRANSMIT DATA FROM CPU
5 RXD RECEIVE DATA TO CPU
6 RTS* REQUEST~-TO-SEND FROM CPU
7 CTS* CLEAR-TO~-SEND TO CPU
8 DCD* DATA CARRIER DETECT T0O CPU
.9 DTR* DATA TERMINAL READY FROM CPU
10 RNG* RINGING INDICATOR TO CPU
11 n/c n/c
12 GND GROUND
13 +16VDC +16VDC
14 -16VDC -16VDC
15 +5VDC +5VDC
16 n/c n/c
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J2(PERIPHERAL)
PIN NO. SIGNAL NAME DESCRIPTION

1 SAFETY GND SAFETY GROUND

2 TXD TRANSMIT DATA TO PERIPHERAL

3 RXD RECEIVE DATA FROM PERIPHERAL

4 RTS* REQUEST-TO-SEND TO PERIPHERAL

5 CTS* CLEAR-TO-SEND FROM PERIPHERAL

6 DSR¥* DATA SET READY FROM PERIPHERAL

7 POWER GND POWER GROUND

8 DCD* DATA CARRIER DETECT FROM PERIPHERAL

9 n/c n/c

10 n/c n/c

11 n/c n/c

12 n/c n/c

13 n/c n/c

14 n/c n/c

15 TXCLK* TRANSMIT CLOCK TO PERIPHERAL

16 n/c n/c

17 RXCLK* RECEIVE CLOCK FROM PERIPHERAL

18 n/c n/c

19 n/c n/c

20 DTR* DATA TERMINAL READY TO PERIPHERAL
21 n/c n/c

22 RNG* RINGING INDICATOR FROM PERIPHERAL
23 n/c n/c

24 BAUD CIK BAUD CLOCK TO PERIPHERAL

25 n/c n/c

CONNECTOR REQUIREMENTS

PERSONALITY BOARD CONNECTORS : MATING CONNECTORS
J1 - ANSLEY 609-1617 ANSLEY 609-1630 (ICM SUPPLIED)
d2 - CANNON DB25P-T31 CANNON DB 25S-731 (CUSTOMER SUPPLIED)

Information contained herein is Proprietary to I.C.M. Corp. Pg. 60
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SET UP INSTRUCTIONS

The board may be configured for either asynchronous or
synchronous modem requirements.

a) Asynchronous Modems

PJB, PJC, PJD, PJE and PJF are all open.

b) Synchronous Modems

1) MODEM SUPPLIES TRANSMIT AND RECEIVE CLOCK

Connect PJE and PJF only.

2) CPZ 186 OR CPS- MX SUPPLY TRANSMIT CLOCK

Connect PJC, PJD and PJE of MPB100 only.

Note: If using CPZ-186 Port A of the SIO,
cut PJB A-B and B-C.

If using CPZ-186 Port B of the SIO,
cut PJC.

If using CPS-MX Port A of the SIO,
cut PJA A-B and B-C.

If using CPS-MX Port B of the SIO,
cut PJB.

3) CPZ-186 OR CPS-MX SUPPLY BAUD RATE CLOCK

Same as (2) above except that on the MPB100,
PJB is connected instead of PJC and PJF is
disconnected.

c) If safety ground of the modem is to be tied to logic
ground. connect PJA on the MPB100.
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4.2.1.3. RS422 SERIAL COMMUNICATIONS
PART NUMBER - FTT100

FUNCTION

The FPTT100 personality board provides RS422 differential line
drivers and receivers. These balanced drivers and receivers can
provide serial communications for distances of up to 4000 feet at
a communications rate of 100 kbits/second. This assumes that 24
AWG twisted pair cable is used. Higher rates may be attained for
shorter cable lengths. If the CPU's DART/SIO controller is used
in synchronous communications mode at its maximum rate of 800
kbits/second, the maximum cable length recommended is 325 feet.
Drivers and receivers are provided for all signals of the SIO to
support full handshake protocols.

The FTT100 in combination with the Long Distance Serial
Personality Board (LDS100), provides a means of connecting
terminals, printers and other RS232 serial devices remotely
located from the CPU mainframe. CPU-TO0-CPU communications may
also be set-up over long distances by using the FIT100 at both
CPUs. In this case, the interconnecting cable is cross-connected
to tie receiver-to-transmiter and tansmiter-to-receiver devices.
No cross-connection is required between the FTT100 and the
LDS100.

Jumper options are provided to minimize the number of cable
lines required if no handshaking signals are required as in the
case of simple RS232 Terminals where only transmit and receive
signals are required. Ground is also provided but is not used in
most cases.

This module may be used with either the CPZ-186 SBCP or the
CPS-MX SBSP. :
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INTERFACE REQUIREMENTS
Connects to J1 or J2 of the CPZ-186 or the CPS-MX.

J1(CPU)
PIN NO. SIGNAL NAME DESCRIPTION
1 DSR* DATA SET READY TO CPU
2 TXC* TRANSMIT CLOCK FROM CPU
3 n/c n/c
4 TXD TRANSMIT DATA FROM CPU
5 RXD RECEIVE DATA TO CPU
6 RTS* REQUEST-TO-SEND FROM CPU
7 CT3* CLEAR-TO-SEND TO CPU
8 . DCD* DATA CARRIER DETECT TO CPU
9 DTR¥* DATA TERMINAL READY FROM CPU
10 n/c n/c .
11 BRCLK BAUD RATE CLOCK FROM CPU
12 GND GROUND
13 +16VDC +16VDC
14 -16VDC -16VDC
15 +5VDC +5VDC
16 n/c n/c
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J2(TERMINAL)
PIN NO. SIGNAL NAME DESCRIPTION
1 TXD HI TRANSMIT DATA HIGH to terminal
2 RTS HI ' REQUEST-TO-SEND HIGH to terminal
3 DTR HI DATA TERMINAL READY to terminal
4 RXD HI RECEIVE DATA HIGH from terminal
5 CTS HI CLEAR-TO-SEND HIGH from terminal
6 SYNC HI SYNC HIGH from terminal
7 DCD HI DATA CARRIER DETECT HIGH from terminal
8 BAUDCLK HI BAUD RATE CLOCK HIGH to terminal
9 TXC HI TRANSMIT CLOCK HIGH from terminal
10 n/c n/c
11 n/c n/c
12 n/c n/c
13 GND , GROUND .
14 T™XD LO TRANSMIT DATA LOW to terminal
15 RTS LO REQUEST-TO-SEND LOW to terminal
16 DTR 1O DATA TERMINAL READY LOW to terminal
17 RXD 1O RECEIVE DATA LOW from terminal
18 CTS LO CLEAR-TO-SEND LOW from terminal
19 SYNC LO SYNC LOW from terminal
20 DCD 1O DATA CARRIER DETECT 1LOW from.terminal
21 BAUDCLK LO BAUD RATE CLOCK LOW to terminal
22 TXC LO TRANSMIT CLOCK LOW from terminal
23 n/c n/c-
24 n/c n/c
25 GND GROUND
CONNECTOR REQUIREMENTS
PERSONALITY BCARD CONNECTORS MATING CONNECTORS
J1 - ANSLEY 609-1617 ANSLEY 609-163%0. (ICM SUPPLIED)
J2 - CANNON DB25P-731 CANNON DB 25S-731 (CUSTOMER SUPPLIED)
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SET UP INSTRUCTIONS

SIMPLE TERMINAL

To provide less interconnecting lines for terminal not
requiring full handshake protocol, jumper PJ1 2-to-3 and PJ2
2-to-3. Provide twisted pair lines for TXD and RXD only.

FULL PROTOCOL

To provide for full handshaking, jumper PJ1 1-to-2
and PJ2 1-to-2. Provide twisted pair lines for the
signals required.

SYNCHRONOUS TERMINAL .

To use CPZ-186 Port A of the SIO,
cut PJB B-C on the CPZ-186.

To use CP3-MX Port A of the SIO,
cut PJA B-C on the CPS-MX.
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4.2.1.4. LONG DISTANCE SERIAL COMMUNICATIONS
PART NUMBER - LDS100
FUNCTION

The LDS100 personality board provides RS422 differential line
drivers and receivers. These balanced drivers and receivers can
provide serial communications for distances of up to 4000 feet at
a communications rate of 100 kbits/second. This assumes that 24
AWG twisted pair cable is used. Drivers and receivers are

provided to support full handshake protocols.

The LDS100 in combination with the RS422 Serial
Communications Personality Board (FTT100), provides a means of
connecting terminals, printers and other RS232 serial devices
remotely located from the CPU mainframe. Jumper options are
provided to minimize the number of cable lines required if no
handshaking signals are required as in the case of simple RS232
Terminals where only transmit and receive signals are required.
Ground is also provided but is not used in most cases.

AC power must be provided to the board. The board may be
strapped for either 115VAC/60HZ or 230 VAC/50HZ operation.
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INTERFACE REQUIREMENTS
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J1 connects to RS422 Personality Board via long distance cable.
J2 connects to RS232 serial device with standard RS232 cable.

PIN NO. SIGNAL NAME

TXD HI
RTS HI
DTR HI
RXD HI
CTS HI
SYNC HI
DCD HI
BAUDCLK HI
T?C HI
n/c

n/c

n/c

GND

TXD LO
R?S LO
DTR 1O
RXD LO
CTS LO
SYNC LO
DCD LO
BAUDCLK LO
TXC LO
n/c

n/c

GND

e e s e IR NP S S 4
WO-JOWNPVUN =20V -JONIHUIN —
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J1(RS422 INTERFACE)

DESCRIPTION

TRANSMIT DATA HIGH to terminal
REQUEST-TO-SEND HIGH to terminal
DATA TERMINAL READY to terminal
RECEIVE DATA HIGH from terminal
CLEAR-TO-SEND HIGH from terminal
SYNC HIGH from terminal

DATA CARRIER DETECT HIGH from terminal
BAUD RATE CLOCK HIGH to terminal
TRANSMIT CLOCK HIGH from terminal
n/c

n/c

n/c

GROUND

TRANSMIT DATA LOW to terminal
REQUEST-TO-~-SEND LOW to terminal
DATA TERMINAL READY LOW to terminal
RECEIVE DATA LOW from terminal
CLEAR-TO-SEND LOW from terminal
SYNC LOW from terminal

DATA CARRIER DETECT LOW from terminal
BAUD RATE CLOCK LOW to terminal
TRANSMIT CLOCK LOW from terminal
n/c

n/c

GROUND
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J2 (PERIPHERAL)

PIN NO. SIGNAL NAME
SAFETY GND
TXD

RXD

RTS*

CTS*

DSR*

POWER GND
n/c

n/c

n/c
RESERVED
n/c

n/c

n/c
TXCLK*
n/c

n/c

n/c
SRTS*
D?R*

n/c

n/c

n/c
BAUDCLK
n/c

N = = ek e ed b o o =
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CONNECTOR REQUIREMENTS

PERSONALITY BOARD CONNECTORS

DESCRIPTION

‘ SAFETY GROUND

TRANSMIT DATA TO PERIPHERAL
RECEIVE DATA FROM PERIPHERAL
REQUEST-TO-3END TO PERIPHERAL
CLEAR-TO-SEND FROM PERIPHERAL
DATA SET READY FROM PERIPHERAL
POWER GROUND

n/c

n/c

n/c
RESERVED FOR SPECIAL USE HANDSHAKE
n/c

n/c

n/c
TRANSMIT CLOCK FROM PERIPHERAL
n/c

n/c

n/c

SECONDARY REQUEST-TO-SEND FROM PERIPHERAL

DATA TERMINAL READY TO PERIPHERAL
n/c

n/c

n/c

B?UD CLOCK TO PERIPHERAL

n/c

MATING CONNECTORS

J1 - CANNON DB25S-731
J2 - CANNON DB258-731
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SET UP INSTRUCTIONS
(1)AC POWER SET-UP

The LDS100 may be configured to operate with 115VAC/60HZ or
230VAC/50HZ through jumper options. Use 18 or 16 AWG wire for
jumpers in this setting. _

To configure the LDS100 for 115VAC, solder two jumpers. One
is soldered at JD 1-to0o-2 and the other is soldered at JD 3-to-4.

To configure the LDS100 for 230VAC, solder one jumper at JD
2-1;0-3 .

AC power may now be installed. Connect AC HI and AC LO in
the indicated solder pads. Connect SAFETY GROUND to the pad
marked "CH".

(2)SAFETY GROUND CONNECTION

Solder a strap in jumper area JC if Safety Ground should be
connected to Power Ground.

(3)SIMPLE TERMINAL(NO HANDSHAKING) SET-UP

Most terminals do not require handshaking for RS232/C
communication. In this case, no jumpers are required in jumper
areas JA and JB. Connect receive and transmit data lines only
between the FIT100 and the LDS100 boards.

(4)TERMINAL/PRINTER(FULL HANDSHAKING)

Connect JA in accordance with the type of handshaking signal
required to be transmited to the CLEAR-TO-SEND input of the CPU.
The options are as follows:

JA handshake signal
al-to-bl1 request-to-send(RTS)
a2-to-b2  manufacture defined
a3-to-b3 secondary request-to-send(SRTS)
ad-to-b4 data terminal ready(DTR)

Connect JB if DATA TERMINAL READY(DTR) is required to be
connected to the DATA CARRIER DETECT(DCD) signal of the CPU.
Connect all corresponding signal lines from FTT100 to the LDS100.
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4.2.1.5. FLOPPY DISK CONTROLLER
PART NUMBER - FPB158-XY
FUNCTION

The FLOPPY DISK CONTROLLER personality board provides line
drivers and receivers, terminators and logic to interface either
an 8-inch or a 5 1/4-inch or both 8~inch and 5 1/4-inch floppy
disk drives with the CPZ-186 SBCP. A DB25 connector is
available as the means to interface with the drive interface;
however, if other types of commonly used connectors are required,
adapters are available to tailor the interface appropriately.

This module is used ONLY on the CPZ-186 SBCP. It is not to
be used with the CPZ48000 SBCP.

363 3 3 3 3333 I WK XXX X

* *
* WARNING *
* *

696 3 36 363363 3 333 ¥ X% %

THE FPB158-XY BASE BOARD MUST NOT BE CONNECTED TO THE MODEL
CPZ48000 SBCP AS DAMAGE MAY RESULT TO THE SBCP. NOTE HOWEVER
THAT THE FPB100-11 OR THE FPB100-22 ADAPTERS MAY BE USED WITH THE
FPB158-XY BASE BOARD. THE FPB158-30, AN ADAPTER WHICH
ACCOMMODATES BOTH 5 1/4- INCH EDGE CARD AND 8-INCH HEADER
CONNECTORS, IS TO BE USED ONLY WITH THE FPB158-XY BASE BOARD.
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INTERFACE REQUIREMENTS

FPB158-XY
PIN NO. SIGNAL NAME

1 n/c

2 DS1*

3 n/c

4 Dg2*

5 GND

6 D33*

7 GND

8 DS4*

9 GND

10 DIRC

11 GND
12 STEP

13 GND
14 WRITE DATA
15 GND
16 WGATE

17 GND

18 TRACK O%*
19 GND
20 WRITE PROT*
21 GND
22 READ DATA*
23 GND
24 S50
25 GND
26 HLD
27 GND
28 INDEX*
29 GND
30 READY
31 GND
32 MOTOR ON
33 GND
34 TK43
35 GND
%6 5%/8

37 GND
38 HLTIMER
39 GND
40 +5VDC

Manual Revision 1.1 of 3/2/25

J1(CPU)

DESCRIPTION

n/c
DRIVE SELECT #1 FROM CPU

n/c

DRIVE SELECT #2 FROM CPU
GROUND

DRIVE SELECT #3 FROM CPU
GROUND

DRIVE SELECT #4 FROM CPU
GROUND

DIRECTION CONTROL FROM CPU
GROUND

STEP CONTROL FROM CPU
GROUND

WRITE DATA FROM CPU
GROUND

WRITE GATE FROM CPU
GROUND

TRACK O STATUS TO CPU
GROUND

WRITE PROTECT TO CPU
GROUND

READ DATA TO CPU

GROUND

SIDE SELECT OUTPUT FROM CPU
GROUND

HEAD LOAD COMMAND FROM CPU
GROUND

INDEX PULSE TO CPU
GROUND

READY STATUS TO CPU
GROUND

MOTOR ON STATUS FROM CPU
GROUND

TRACK 43 STATUS FROM CPU
GROUND

DRIVE SIZE SELECT

GROUND

HEAD LOAD TIMER

GROUND

+5VDC
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JZ(MODIFIED DRIVE INTERFACE)

PIN NO. SIGNAL NAME DESCRIPTION
1 DS1* DRIVE SELECT #1 to DRIVE interface
2 DS2* DRIVE SELECT #2 to DRIVE interface
3 DS%* DRIVE SELECT #3 to DRIVE interface
4 DS4* DRIVE SELECT #4 to DRIVE interface
5 DIRC* DIRECTION CONTROL to DRIVE interface
6 STEP* STEP CONTROL to DRIVE interface
7 WRITE DATA* WRITE DATA to DRIVE interface
8 WRITE GATE* WRITE GATE to DRIVE interface
9 TRACK O * TRACK O STATUS from DRIVE interface
10 WRITE PROT* WRITE PROTECT STATUS from DRIVE interface
11 READ DATA* READ DATA to DRIVE inerface
12 SS0* SIDE SELECT OUTPUT to DRIVE interface
13 HEAD LOAD* HEAD LOAD COMMAND to DRIVE interface
14 INDEX* INDEX PULSES from DRIVE interface
15 READY* READY STATUS from DRIVE interface
16 MOTOR ON* MOTOR ON COMMAND to DRIVE interface
17 TK43%* TRACK 43 STATUS to DRIVE interface
18 n/c n/ec :
19 n/c n/c
20 GND GROUND
21 GND GROUND
22 GND GROUND
23 GND GROUND
24 GND GROUND
25 GND GROUND
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ADAPTER FPB100-11
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Connects to FPB10O or FPB158 Personality Board.

J1(MODIFIED DRIVE INTERFACE)

PIN NO. SIGNAL NAME

WRITE DATA*
WRITE GATE*
TRACK O *
WRITE PROT*
READ DATA*
SSO*

HEAD LOAD*
INDEX*
READY*
MOTOR ON¥
TK43*

GND

GND

GND

GND

GND

GND

GND

GND

[ G QY

N -
- O\Ww

NN NN
VSN

DESCRIPTION

DRIVE SELECT #1 to DRIVE interface
DRIVE SELECT #2 to DRIVE interface
DRIVE SELECT #3 to DRIVE interface
DRIVE SELECT #4 to DRIVE interface
DIRECTION CONTROL to DRIVE interface
STEP CONTROL to DRIVE interface
WRITE DATA to DRIVE interface

WRITE GATE to DRIVE interface

TRACK O STATUS from DRIVE interface
WRITE PROTECT STATUS from DRIVE interface
READ DATA to DRIVE inerface

SIDE SELECT OUTPUT to DRIVE interface
HEAD LOAD COMMAND to DRIVE interface
INDEX PULSES from DRIVE interface
READY STATUS from DRIVE interface
MOTOR ON COMMAND to DRIVE interface
TRACK 43 STATUS to DRIVE interface
GROUND

GROUND

GROUND

GROUND

GROUND

GROUND

GROUND

GROUND
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ADAPTER FPB100-11
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J2(8-INCH DRIVE INTERFACE)

PIN NO. SIGNAL NAME
i GND
2 TK4%5%*
3 GND
4 n/c
5 GND
6 n/c
7 GND
8 n/c
9 GND
10 n/c
11 GND
12 n/c
13 GND
14 SS0
15 GND
16 ‘n/c
17 GND
18 HEAD LOAD*
19 GND
20 INDEX*
21 GND
22 READY*
23 GND
24 MOTOR ON*
25 GND
26 DS1*
27 GND
28 DS2*
29 GND
30 Do3*
31 GND
32 DS4*
33 GND
34 DIRC*
35 GND
36 STEP*
37 GND
38 WRITE DATA*
39 GND
40 WRITE GATE*

DESCRIPTION

GROUND

TRACK 43 STATUS to DRIVE interface
GROUND

n/c

GROUND

n/ec

GND

n/c

GROUND

n/c

GROUND

n/c

GROUND

SIDE SELECT OUTPUT to DRIVE interface
GROUND

n/c

GROUND

HEAD LOAD COMMAND to DRIVE interface
GROUND

INDEX PULSES from DRIVE interface
GROUND

READY STATUS from DRIVE interface
GROUND

MOTOR ON COMMAND to DRIVE interface
GROUND

DRIVE SELECT #1 to DRIVE interface
GROUND

DRIVE SELECT #2 to DRIVE interface
GROUND

DRIVE SELECT #3% to DRIVE interface
GROUND

DRIVE SELECT #4 to DRIVE interface
GROUND

DIRECTION CONTROL to DRIVE interface
GROUND

STEP COMMAND to DRIVE interface
GROUND

WRITE DATA to DRIVE interface
GROUND

WRITE GATE to DRIVE interface
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41
42
43
42
45
46
47
48
49
50

GND

TRACK O *
GND

WRITE PROT*
GND

READ DATA*
GND

n/c

GND

n/c

Manual Revision 1.1 of 3/2/25.

GROUND

TRACK ZERO STATUS from DRIVE interface
GROUND .

WRITE PROTECT STATUS from DRIVE interface
GROUND

READ DATA to DRIVE interface

GROUND

n/c

GROUND

n/c
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ADAPTER FPB100-22
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Connects to FPB100 or FPB158 Personality Board.

J1(MODIFIED DRIVE INTERFACE)

PIN NO. SIGNAL NAME

DESCRIPTION

D31*

DS2*

DS3*

DS4*

DIRC*

STEP*
WRITE DATA*
WRITE GATE*
TRACK O *
WRITE PROT*
READ DATA*
SS0*

HEAD LOAD*
INDEX*
READY*
MOTOR ON*
TK43*

GND

GND

20 GND

21 GND

22 GND

23 GND

24 GND

25 GND

OWONAVTAN NN~ O0OW OV
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DRIVE SELECT #1 to DRIVE interface
DRIVE SELECT #2 to DRIVE interface
DRIVE SELECT #3 to DRIVE interface
DRIVE SELECT #4 to DRIVE interface
DIRECTION CONTROL to DRIVE interface
STEP CONTROL to DRIVE interface
WRITE DATA to DRIVE interface

WRITE GATE to DRIVE interface

TRACK O STATUS from DRIVE interface
WRITE PROTECT STATUS from DRIVE interface
READ DATA to DRIVE inerface

SIDE SELECT OUTPUT to DRIVE interface
HEAD LOAD COMMAND to DRIVE interface
INDEX PULSES from DRIVE interface
READY STATUS from DRIVE interface
MOTOR ON COMMAND to DRIVE interface
TRACK 43 STATUS to DRIVE interface
GROUND

GROUND

GROUND

GROUND

GROUND

GROUND

GROUND

GROUND
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ADAPTER FPB100-22
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J2(5 1/4-INCH DRIVE INTERFACE)

n/c

GND

DS4*

GND

INDEX*

GND

DS1*

GND

DS2*

GND

DS3*

GND

MOTOR ON=*
GND

DIRC*

GND

STEP*

GND

WRITE DATA*
GND

WRITE GATE*
GND

TRACK O ¥
GND

WRITE PROT*
GND

READ DATA¥*
GND

SSO*

GND

n/c

GROUND
n/c
GROUND
n/c
GROUND
DRIVE SELECT #4 to DRIVE interface

GROUND

INDEX* PULSE STATUS from DRIVE interface
GROUND _

DRIVE SELECT #1 to DRIVE interface

GROUND

DRIVE SELECT #2 to DRIVE interface

GROUND

DRIVE SELECT #3 to DRIVE interface

GROUND

MOTOR ON COMMAND to DRIVE interface

GROUND

DIRECTION CONTROL to DRIVE interface
GROUND

STEP COMMAND to DRIVE interface
GROUND

WRITE DATA to DRIVE interface

GROUND

WRITE GATE to DRIVE interface

GROUND

TRACK ZERO STATUS from DRIVE interface
GROUND

WRITE PROTECT STATUS from DRIVE interface
GROUND

READ DATA to DRIVE interface

GROUND

SIDE SELECT OUTPUT to DRIVE interface
GROUND

n/c
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Connects to FPB158 Personality Board.

DESCRIPTION

PIN NO. SIGNAL NAME
1 D31 *
2 D32*
3 DS3*
4 DS4*
5 DIRC*
6 STEP*
7 WRITE DATA*
8 WRITE GATE*
9 TRACK O ¥
10 WRITE PROT*
1 READ DATA*
12 SS0*
13 HEAD LOAD*
14 INDEX*
15 READY*
16 MOTOR ON*
17 TK43*
18 n/c
19 n/c
20 GND
21 GND
22 GND
23 GND
24 GND
25 GND

DRIVE SELECT #1 to DRIVE interface
DRIVE SELECT #2 to DRIVE interface
DRIVE SELECT #3 to DRIVE interface
DRIVE SELECT #4 to DRIVE interface
DIRECTION CONTROL to DRIVE interface
STEP CONTROL to DRIVE interface
WRITE DATA to DRIVE interface

WRITE GATE to DRIVE interface

TRACK O STATUS from DRIVE interface
WRITE PROTECT STATUS from DRIVE interface
READ DATA to DRIVE inerface

SIDE SELECT OUTPUT to DRIVE interface
HEAD LOAD COMMAND to DRIVE interface
INDEX PULSES from DRIVE interface
READY STATUS from DRIVE interface
MOTOR ON COMMAND to DRIVE interface
TRACK 43 STATUS to DRIVE intverface
n/c

n/c

GROUND

GROUND

GROUND

GROUND

GROUND

GROUND
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ADAPTER FPB158-30
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J2(8-INCH DRIVE INTERFACE)

SIGNAL NAME

GND
TK43*

GND

n/c

GND

n/c

GND

n/c

GND

n/c

GND

n/c

GND

SS0

GND

n/c

GND

HEAD LOAD*
GND

INDEX*

GND

READY*

GND

MOTOR ON*
GND

DSt *

GND

Do2*

GND

DS3*

GND

DS4*

GND

DIRC*

GND

STEP*

GND

WRITE DATA¥
GND

WRITE GATE*

GROUND

TRACK 4% STATUS to DRIVE interface
GROUND

n/c

GROUND

n/c

GND

n/c

GROUND

n/c

GROUND

n/c

GROUND

SIDE SELECT QUTPUT to DRIVE interface
GROUND

n/c

GROUND

HEAD LOAD COMMAND to DRIVE interface
GROUND

INDEX PULSES from DRIVE interface
GROUND

READY STATUS from DRIVE interface
GROUND

MOTOR ON COMMAND to DRIVE interface
GROUND

DRIVE SELECT #1 to DRIVE interface
GROUND

DRIVE SELECT #2 to DRIVE interface
GROUND

DRIVE SELECT #3 to DRIVE interface
GROUND

DRIVE SELECT #4 to DRIVE interface
GROUND

DIRECTION CONTROL to DRIVE interface
GROUND

STEP COMMAND to DRIVE interface
GROUND

WRITE DATA to DRIVE interface
GROUND

WRITE GATE to DRIVE interface
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41
42
43
44
45
46
A7
48
49
50

GND

TRACK O *
GND

WRITE PROT¥*
GND

READ DATA*
GND

n/c

GND

n/c

Manual Revision 1.1 of 3/2/25

GROUND

TRACK ZERO STATUS from DRIVE interface
GROUND

WRITE PROTECT STATUS from DRIVE interface
GROUND

READ DATA to DRIVE interface

GROUND

n/c

GROUND

n/c
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ADAPTER FPB158-30
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SIGNAL NAME

GND

n/c

GND

n/c

GND

DS4*

GND

INDEX*

GND

DSt *

GND

D32*

GND

DS3*

GND

MOTOR ON*
GND

DIRC*

GND

STEP*

GND

WRITE DATA*
GND

WRITE GATE*
GND

TRACK O *
GND

WRITE PROT=*
GND

READ DATA*
GND

SSO*

GND

n/c

Manual Revision 1.1 of 3/2/25

DESCRIPTION

GROUND

n/c

GROUND

n/c

GROUND

DRIVE SELECT #4 to DRIVE interface
GROUND

INDEX* PULSE STATUS from DRIVE interface
GROUND

DRIVE SELECT #1 to DRIVE interface
GROUND

DRIVE SELECT #2 to DRIVE interface
GROUND

DRIVE SELECT #3 to DRIVE interface
GROUND

MOTOR ON COMMAND to DRIVE interface
GROUND

DIRECTION CONTROL to DRIVE interface
GROUND

STEP COMMAND to DRIVE interface
GROUND

WRITE DATA to DRIVE interface

GROUND

WRITE GATE to DRIVE interface

GROUND _

TRACK ZERO STATUS from DRIVE interface
GROUND

WRITE PROTECT STATUS from DRIVE interface
GROUND

READ DATA +to DRIVE interface

GROUND

SIDE SELECT OUTPUT to DRIVE interface
GROUND

n/c
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CONNECTOR REQUIREMENTS

Use the following table to determine the type of mating
connector to use:

CONFIGURATION PART NUMBER CONNECTOR TYPE
8-INCH OR 5 1/4-INCH W/0O ADAPTER FPB158 CANNON DB23S 731
8-INCH/HEADER PLUG ADAPTER FPB100-~11 ANSLEY 609-5017
5 1/4-INCH/EDGE CONNECTOR ADAPTER FPB100-22 AMP 840-225F-A34-1
8 OR 5 1/4-INCH ADAPTER FPB158-30 ANSLEY 609-5017

& AMP 840-225F-A%4-1

FPB158 MATING CONNECTORS

J1 - ANSLEY 609-4017 ANSLEY 609-4030 (ICM SUPPLIED) _
J2 CANNON DB25S=T31 CANNON DB25P-731 (*see note below)

FPB100-11 MATING CONNECTORS

J1 = CANNON DB25P-T731 CANNON DB258-731 (ICM SUPPLIED)
J2 - ANSLEY 609-5017 ANSLEY 609-5030 (CUSTOMER SUPPLIED)

FPB100-22 MATING CONNECTORS

Jd1 - CANNON DB25P 731 CANNON DB258-731 (ICM SUPPLIED)

J2 - (34 PIN EDGE) AMP 840-225F-A34-1(CUSTOMER SUPPLIED)
FPB158 30 MATING CONNECTORS

J1 - CANNON DB25P-T731 CANNON DB255-731 (ICM SUPPLIED)
J2 - (34 PIN EDGE) AMP 840-225F-A34-1(CUSTOMER SUPPLIED)
J3 - ANSLEY 609-5017 ANSLEY 609-5030 (CUSTOMER SUPPLIED)

* Customer supplied if connecting directly

to FPB158. ICM supplied if using FPB100—XY
or FPB158-XY Adapters.

SET UP INSTRUCTIONS

None Required.
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4.2.1.6. CENTRONICS PRINTER

PART NUMBER - CPI100 )
FUNCTION

The Centronics Printer Personality Board provides 1line
drivers, receivers, terminators, jumper options and data strobe
generator logic to interface to any printer compatible with the
Centronics parallel interface.

This module may be used with either the CPZ-186 SBCP or the
CPS-MX SBSP.
INTERFACE REQUIREMENTS -

Connects to J4 of CPZ-186 SBCP or CPS-MX SBSP.

J1(CPU) .
PIN NO. " SIGNAL NAME DESCRIPTION

1 RDYA READY handshake from CPU, Channel A
2 STBA STROBE handshake to CPU, Channel A
3 n/c n/c

4 n/c n/c

5 DOoA DATA BIT O, Channel A

6 D1A DATA BIT 1, Channel A

7 D2A DATA BIT 2, Channel A

8 D3A DATA BIT 3, Channel A

9 D4A DATA BIT 4, Channel A

10 D5A DATA BIT 5, Channel A

11 D6A DATA BIT 6, Channel A

12 D7A DATA BIT 7, Channel A

13 DOB DATA BIT O, Channel B

14 D1B DATA BIT 1, Channel B

15 D2B DATA BIT 2, Channel B

16 D3B DATA BIT 3, Channel B

17 D4B DATA BIT 4, Channel B

18 D5B DATA BIT 5, Channel B

19 D6B DATA BIT 6, Channel B

20 D7B DATA BIT 7, Channel B
21 RESET* RESET from CPU (active low)

22 GND GROUND

23 n/c n/c

24 GND GROUND
25 PCIK 4 MHZ Auxilliary Clock from CPU
26 +5VDC +5VDC
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J2(PRINTER)
PIN NO. SIGNAL NAME DESCRIPTION

1 DSTR* DATA STROBE to the Printer

2 DB1 DATA BIT 1 to the Printer

3 DB2 DATA BIT 2 to the Printer

4 DB3 DATA BIT 3 to the Printer

5 DB4 DATA BIT 4 to the Printer

6 DBS DATA BIT 5 to the Printer

7 DB6 DATA BIT 6 to the Printer

8 DB7 DATA BIT 7 to the Printer

9 DB8 DATA BIT 8 to the Printer

10 ACK* ACKNOWLEDGE from the Printer
11 BUSY BUSY Status from the Printer
12 PE PAPER EMPTY Status from the Printer
13 SELECT SELECT Status from the Printer
14 n/c n/c

15 n/c n/c

16 n/c n/c
19 CHASSIS GND Printer Chassis Ground

18 n/c n/c

19 SIG GND SIGNAL GROUND

20 SIG GND SIGNAL GROUND
21 SIG GND SIGNAL GROUND
23 SIG GND SIGNAL GROUND
24 FAULT* FAULT Status from the Printer
25 INPUT PRIME* RESET to the Printer
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CONNECTOR REQUIREMENTS
CPI100 MATING CONNECTORS

J1 - ANSLEY 609-2617 ANSLEY 609-2630 (ICM SUPPLIED)
J2 - CANNON DB25S-731 CANNON DB25P-731 (* see note below)

*NOTE: Customer is to supply cabling from the CPI100 to the
Centronics compatible printer. If a flat ribbon cable is
desired, one can be provided by using a flat ribbon type DB25
connector at one end and a Centronics type connector (AMP 57-
10360 or equivalent) at the other end. In this case, all pins
are to be connected at the DB25 end except for pins 24 and 25.
The software normally does not use the FAULT status and most
printers have a power-up reset circuit and do not need subsequent
reset operations; therefore, pins 24 and 25 are not required and
a flat ribbon cable will be usable. If all signals are required,
the customer must use a descrete wire harness to connect all .
signals.

SET UP INSTRUCTIONS

If signal ground is to be connected to chassis ground, solder
a jumper in jumper area PJA.

If the CPU is to provide reset signals to the printer, solder
a jumper in Jjumper area PJB.
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4.2.1.7. PRIAM INTELLIGENT HARD DISK
PART NUMBER - PRI100
FUNCTION

PRIAM provides two intelligent hard disk interface
controllers referred to as the "SMART" and the "SMART-E". These
are preprogrammed microprocessor based controllers. They may be
used for the entire line of PRIAM Winchester disc drives which
range in capacity from 10 megabytes to 157 megabytes and come in
eight or fourteen inch packaging. Up to four drives in any
combination of drive sizes may be interconnected. The
controllers support a variety of read sector, write sector and
format commands. Data transfers may be either programmed I/0 or
DMA. The SMART-E has all the features that the SMART has in
addition to error detection & correction, logical sector
addressing, sector interleaving, parity generation & testing,
direct data transfers and a 2 Kbyte data buffer (SMART has a 1
Kbyte buffer). The interface performs the entire function of
detailed disc control while presenting to the host a basic and
cost effective interface.

The PRI100 Personality Board connects the parallel port of
the CPZ-186 SBCP or the CPS-MX SBSP to the SMART or SMART-E
controllers. Thus, &a very powerful disc subsystem may be
directly connected to the ICM line of processors via the PRI100.

A jumper option is provided on the PRIT00 to configure it for
either the SMART or the SMART-E controller. The controllers
mount along the drive sides alleviating the need for additional
S=100 Bus slots. An adapter, PRI100-1, is provided allowing
direct connection of the PRI100 to the smart controllers.
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INTERFACE REQUIREMENTS
Connects to J4 of either the CPZ-186 SBCP or the CPS-MX SBSP.

J1(CPU)
PIN NO. SIGNAL NAME DESCRIPTION

1 RDYA READY handshake from CPU, Channel A
2 STBA¥* STROBE handshake to CPU, Channel A
3 n/c n/c

4 n/c n/c

5 DOA DATA BIT O, Channel A

6 D1A DATA BIT 1, Channel A

7 D2A DATA BIT 2, Channel A

8 D3A DATA BIT 3, Channel A

9 D4A DATA BIT 4, Channel A

10 D5A DATA BIT 5, Channel A

11 D6A DATA BIT 6, Channel A

12 DT7A DATA BIT 7, Channel A

13 DOB DATA BIT O, Channel B

14 Di1B DATA BIT 1, Channel B

15 D2B DATA BIT 2, Channel B

16 D3B i DATA BIT 3, Channel B

17 D43B DATA BIT 4, Channel B

18 D5B DATA BIT 5, Channel B

19 D6B DATA BIT 6, Channel B

20 D7B DATA BIT 7, Channel B
21 RESET* RESET from CPU (active low)
22 GND GROUND
23 PINT* PORT INTERRUPT (active low)
24 GND GROUND
25 n/c n/c

26 +5VDC +5VDC
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J2(MODIFIED PRIAM)

PIN NO. SIGNAL NAME DESCRIPTION

1 GND GROUND

2 HCBUSO - HOST DATA BUS O

3 HCBUS1 HOST DATA BUS 1

4 HCBUS2 HOST DATA BUS 2

5 HCBUS3 HOST DATA BUS 3

6 HCBUS4 HOST DATA BUS 4

7 HCBUSS HOST DATA BUS 5

8 HCBUS6 HOST DATA BUS 6

9 HCBUST HOST DATA BUS 7

10 GND GROUND .

11 HRD* ENABLE REGISTER TO HOST-BUS
12 GND GROUND

13 HWR* ENABLE. HOST-BUS TO REGISTER
14 GND GROUND

15 HAD2 HOST ADDRESS BUS 2

16 HAD1 HOST ADDRESS BUS 1

17 HADO HOST ADDRESS BUS O

18 GND GROUND

19 RESET* RESET TO CONTROLLER

20 GND GROUND
21 HIR¥* HOST INTERRUPT

22 DTREQ* DATA TRANSFER REQUEST TO HOST
23 HREAD* DATA DIRECTION CONTROL TO CONTROLLER
24 DBUSENA* CONTROLLER-READY TO HOST

25 BUSREQ* DATA TRANSFER REQUEST TO HOST (SMART-E ONLY)
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J1(MODIFIED PRIAM)

PIN NO. SIGNAL NAME

1

2

3

4

5

6

7 HCBUSS
8 HCBUS6
9 HCBUST
0 GND

1 HRD*

2 GND

3 HWR*

4 GND

5 HADZ2

6 HAD1

7 HADO

8 GND

9 RESET*
0 GND

21 HIR*
22 DTREQ*
23 HREAD*
24 DBUSENA*
25 BUSREQ*

e

DESCRIPTION
GROUND
HOST DATA BUS
HOST DATA BUS
HOST DATA BUS
HOST DATA BUS
HOST DATA BUS
HOST DATA BUS
HOST DATA BUS
HOST DATA BUS
GROUND
ENABLE REGISTER TO HOST-BUS
GROUND
ENABLE HOST-BUS TO REGISTER
GROUND
HOST ADDRESS BUS 2
HOST ADDRESS BUS 1
HOST ADDRESS BUS O
GROUND .
RESET TO CONTROLLER
GROUND
HOST INTERRUPT
DATA TRANSFER REQUEST TO HOST
DATA DIRECTION CONTROL TO CONTROLLER
CONTROLLER-READY TO HOST
DATA TRANSFER REQUEST TO HOST (SMART-E ONLY)

SOV~ O
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ADAPTER PRI100-1

J2(PRIAM)
PIN NO. SIGNAL NAME DESCRIPTION

1 GND GROUND ’

2 HCBUSO HOST DATA BUS O

3 HCBUSH HOST DATA BUS 1

4 HCBUS2 HOST DATA BUS 2

5 HCBUS3 ' HOST DATA BUS 3

6 HCBUS4 HOST DATA BUS 4

7 HCBUSS HOST DATA BUS 5

8 HCBUS6 HOST DATA BUS 6

9 HCBUST HOST DATA BUS 7

10 GND GROUND

11 HRD* ENABLE REGISTER TO HOST-BUS
12 GND GROUND

13 HWR* ENABLE HOST-BUS TO REGISTER
14 GND GROUND

15 HAD2 HOST ADDRESS BUS 2

16 HAD1 HOST ADDRESS BUS 1

17 HADO HOST ADDRESS BUS O

18 GND GROUND

19 RESET* RESET TO CONTROLLER
20 GND GROUND

21 HIR* HOST INTERRUPT
22 GND GROUND

23 HREAD DATA DIRECTION CONTROL TO CONTROLLER
24 DBUSENA* CONTROLLER-READY TO HOST

25 GND GROUND

26 DTREQ* DATA TRANSFER REQUEST TO HOST
27 GND GROUND

28 BUSREQ* DATA TRANSFER REQUEST TO HOST (SMART-E ONLY)
29 GND GROUND

30 HCBUS8 HOST DATA BUS PARITY (SMART-E ONLY)
31 GND GROUND

32 RES RESERVED

33 RES - RESERVED

34 RES RESERVED

35 RES RESERVED

36 RES RESERVED

37 RES RESERVED

38 RES RESERVED

39 RES RESERVED

40 RES RESERVED

Information contained herein is Proprietary to I.C.M. Corp. Pg. 90



CPZ-186 CPU Manual Manual Revision 1.1 of 3/2/25

CONNECTOR REQUIREMENTS
PRI100 MATING CONNECTORS

J1 - ANSLEY 609-2617 ANSLEY 609-2630 (ICM SUPPLIED)
J2 - CANNON DB25S5-731 CANNON DB25P-731 (* see note below)

PRI100-1 MATING CONNECTORS
J1 - CANNON DB25P-731 CANNON DB258-731 (ICM SUPPLIED)
J2 - ANSLEY 609-4017 ANSLEY 609-4030 (CUSTOMER SUPPLIED)

* Customer supplied 1if connecting directly
to PRI100. ICM supplied if using PRI100-1
Adapter.
SET-UP INSTRUCTIONS

To configure the PRI1T00 for the SMART controller, solder a
jumper on JA from B-to-C.

_ To configure the PRI100 for the SMART-E controller, solder a
jumper on JA from A-to-B.
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4.2.1.8. SHUGART ASSOCIATES SYSTEM INTERFACE
PART NUMBER - SAS100

FUNCTION

The Shugart Associates System Interface(SASI) defines a Local
I/0 Bus which can be operated at data rates up to 1.5 megabytes
per second. This bus provides I/0 device independence so that
disk drives, tape drives, printers and various other peripherals
may be interfaced on the same I/0 bus without modification to the
host CPU's hardware or software. The interface protocol provides
for connection of multiple initiators (devices capable of
initiating an operation) and multiple targets(devices capable of
responding to requests for operations). Arbitration logic is
built in and a priority system awards control to the device that
wins arbitration.

The SAS100 personality board converts the parallel port of
either the CPZ-186 SBCP or the CPS-MX SBSP to a SASI I/O bus.
Software is provided to emit bus timing in conformance with the
SASI specification. The system integrator may interface SASI
controllers such as the Data Technology Corporation's, Zebec and
Sysgen line of controllers. Each have powerful attributes such as
connecting hard disks with floppies, hard disks with tape
streamers and connecting to high performance SMD type hard disks.

The SAS100 personality board is accompanied by an adapter
board (SAS100-1). This adapter board converts the SAS100 DB25
connector interface to a 50 pin header connector interface with
a pin assignment in exact conformance with the SASI Bus
gspecification. The integrator may connect directly to the SAS100
with a DB25-t0o-SASI Interface cable or may connect via the
SAS100-1 with a 50 pin flat ribbon cable.
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INTERFACE REQUIREMENTS
Connects to J4 of either the CPZ-186 SBCP or the CPS-MX SBSP.

J1(CPU)
PIN NO. SIGNAL NAME DESCRIPTION
1 RDYA READY handshake from CPU, Channel A
2 STBA* STROBE handshake to CPU, Channel A
3 RDYB READY handshake from CPU, Channel B
4 STBB* STROBE handshake to CPU, Channel B
5 DOA DATA BIT O, Channel A
6 D1A DATA BIT 1, Channel A
7 D2A DATA BIT 2, Channel A
8 D3A , DATA BIT 3, Channel A
9 D4A DATA BIT 4, Channel A
10 D5aA DATA BIT 5, Channel A
11 D6A - DATA BIT 6, Channel A
12 D7A DATA BIT 7, Channel A
13 DOB DATA BIT O, Channel B
14 DiB DATA BIT 1, Channel B
15 D2B DATA BIT 2, Channel B
16 D3B DATA BIT 3, Channel B
17 D4B DATA BIT 4, Channel B
18 D5B DATA BIT 5, Channel B
19 DB6 DATA BIT 6, Channel B
20 DT7B DATA BIT 7, Channel B
21 n/c n/c
22 GND GROUND
23 PINT* PORT INTERRUPT (active low)
24 GND GROUND
25 n/c n/c
26 +5VDC +5VDC
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J2(MODIFIED SASI)

PIN NO. SIGNAL NAME DESCRIPTION
1 DO DATA BIT O
2 D2 DATA BIT 2
3 D4 DATA BIT 4
4 D6 DATA BIT 6
5 GND GROUND
6 BSY* BUSY
7 ACK* ACKNOWLEDGE
8 RST* RESET
9 MSG* MESSAGE
10 SEL* SELECT
11 C/D¥ CONTROL/DATA
12 REQ* REQUEST
13 I/0% INPUT/OUTPUT
14 D1 DATA BIT 1
15 D3 DATA BIT 3
16 D4 DATA BIT 5
17 D7 DATA BIT 7
18 GND GROUND
19 GND GROUND
20 GND GROUND
21 GND GROUND
22 GND GROUND
23 GND GROUND
24 GND GROUND
25 - GND GROUND
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APAPTER SAS100~1
Connects to J2 of the SAS100 Personality Board.
J1(MODIFIED SASI)

PIN NO. SIGNAL NAME DESCRIPTION

1 DO DATA BIT O

2 D2 DATA BIT 2

3 D4 DATA BIT 4

4 D6 DATA BIT 6

5 GND GROUND

6 BSY* BUSY

7 ACK* ACKNOWLEDGE
8 RST* RESET t

9 MSG* MESSAGE

10 SEL* SELECT

11 C/D* CONTROL/DATA -
12 REQ* REQUEST

13 I/0% INPUT/OUTPUT
14 D1 DATA BIT 1
15 D3 DATA BIT 3
16 D4 DATA BIT 5
17 D7 DATA BIT 7
18 GND GROUND

19 GND GROUND

20 GND GROUND
21 GND GROUND

22 GND GROUND

23 GND GROUND

24 GND GROUND

25

GND GROUND
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-ADAPTER SAS100-1

J2(SASI)
PIN NO. SIGNAL NAME DESCRIPTION
1 GND GROUND
2 DBO DATA BIT O
3 GND GROUND
4 DB1 DATA BIT 1
5 GND GROUND
6 DB2 DATA BIT 2
T GND GROUND
8 DB3 DATA BIT 3
9 GND GROUND
10 DB4 DATA BIT 4
11 GND : GROUND
12 DB5 DATA BIT 5
13 GND GROUND
14 DB6 DATA BIT 6
15 GND GROUND
16 DB7 DATA BIT 7
17 GND GROUND
18 n/u n/u
19 GND GROUND
20 n/u n/u
21 GND ' GROUND
22 n/u n/u
23 GND GROUND
24 n/u n/u
25 GND GROUND
26 n/u n/u
27 GND GROUND
28 n/u n/u
29 GND GROUND
30 n/u n/u
31 GND GROUND
32 n/u n/u
33 GND GROUND
34 n/u n/u
35 GND GROUND
36 BSY* BUSY
37 GND GROUND
38 ACK* ACKNOWLEDGE
39

GND GROUND
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40 RST* RESET

41 GND GROUND

42 MSG* MESSAGE

43 GND GROUND

44 SEL* SELECT

45 GND GROUND

46 C/D* CONTROL/DATA
47 GND GROUND

48 REQ* REQUEST

49 GND GROUND

50 I1/0% INPUT/QUTPUT

Information contained herein is Proprietary to I.C.M. Corp. Pg. 97



CPZ-186 CPU Manual Manual Revision 1.1 of %/2/25

CONNECTOR REQUIREMENTS

SAS100 MATING CONNECTORS

J1 - ANSLEY 609-2617 ANSLEY 609-2630 (ICM SUPPLIED)

d2 - CANNON DB25S8S-731 CANNON DB25P-731 (*see note below)
SAS100-~1 MATING CONNECTORS

J1 - CANNON DB25P-T731 CANNON DB25S-731 (ICM SUPPLIED)

J2 - ANSLEY 609-5017 ANSLEY 609-5030 (CUSTOMER SUPPLIED)

* Customer supplied if connecting directly
to SAS100. ICM supplied if using SAS100-1
Adapter.

SET-UP INSTRUCTIONS

(none required)
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4.2.1.9. PERSONALITY BOARD - CLOCK/CALENDAR
PART NUMBER - CCB100
FUNCTION

The CCB100 provides a highly accurate real time clock which
may be set by the CPZ-186 SBCP or the CPS-MX SBSP under software
control. The time of year, month, day, hour, minute and second
is maintained and may be read back by the CPU. A Ni-Cad battery
is used to provide backup power to the time control chip. 1In
this manner the real time clock is continously maintained even
during extensive down time. This feature is quite useful for
point-of-sale systems, inventory systems and other applications
where continous clock monitoring is required. This board is also
very useful in operating systems which feature date and time
stamping such as TurboD0OS. In a TurboDOS based system, this
board may be connected to the master (CPZ-186) parallel port or
may be connected to any one slave (CPS-MX) parallel port.
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INTERFACE REQUIREMENTS

Connects to J4 of the CPZ-186 SBCP or the CPS-MX SBSP. No other
interface cable is required.

CPU (J1)
PIN NO. SIGNAL NAME DESCRIPTION
1 n/c n/c
2 GND GROUND
3 n/c n/c
4 n/c n/c
5 DOA DATA BIT O, Channel A
6 D1A DATA BIT 1, Channel A
7 D2A , DATA BIT 2, Channel A
8 D3A : DATA BIT %, Channel A
9 GND GROUND
10 GND GROUND
1 GND GROUND
12 GND GROUND
13 DOB DATA BIT O, Channel B
14 D1B DATA BIT 1, Channel B
15 D2B DATA BIT 2, Channel B
16 D3B DATA BIT 3, Channel B
17 D4B DATA BIT 4, Channel B
18 D5B DATA BIT 5, Channel B
19 D6B DATA BIT 6, Channel B
20 D7B DATA BIT 7, Channel B
21 n/c n/c
22 GND GROUND
23 n/c n/c
24 GND GROUND
25 n/c n/c
26 +5VDC +5VDC
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J1(CPU) - Ansley 609-2617 or equivalent
SETUP INSTRUCTIONS

No hardware setup instructions are required, software
instructions follow.

The CCB-100 can be used under CP/M by attaching the
personality board to the parallel port of the CPZ-186 and using
the CLKSETM program to set the time and DSPCLKM to display the
time.

Under the TurboDOS operating system the CCB-100 clock module
can be placed on the CPZ-186 master or any CPS-MX slave
processor.

If the CCB is on the CPZ-186 the user can set the time by
using the program CLKSETM. The time can-be displayed by executing
the program DSPCLKM. The CCB can automatically be read as systen
date and time when the module MSTRCLK is included in the sys file
that is loaded into the CPZ-186.

If the CCB is on the CPS-MX slave processor the user can set
the time by using the program CLKSETS. The time can be displayed
by executing the program DSPCLKS. The CCB can automatically be
read as system date and time when the program SLVCLK.AUT is
executed as a TurboDOS cold start program. There is no problem
executing the program if the card is not attached, since it will
simply return to the operating system.
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5. CRT TERMINAL SET-UP INSTRUCTIORS

Firmware in the CPZ-186 is structured to communicate with RS232
terminals and with the terminals set-up in a particular fashion.
The terminals must be set-up as described below otherwise
booting-up the CPZ-186 will not be possible. The description
given is for CP/M configurations only. Refer to the " TurboDOS
Users Guide" manual for instructions on setting-up terminals for
TurboDOS based systems:

number of stop bits =
number of data bits =
parity bit = not used

2
8

When the CPZ-186 is shipped configured for CP/M, a PROM monitor
is installed which stores firmware +to0 examine the baud rate of
the terminal. The user must strike the "return" key function
until the CPZ-186 adjusts itself to the rate set-up on the
terminal. The baud rates which may be set-up on the terminal are
listed below:

Baud Rate
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6. HARD DISK COMPATABILITY GUIDE

Two general methods exist for integrating hard disk drives with
the CPZ-186. The system integrator may install hard disk drives
through the parallel port using personality boards which
interface to various intelligent hard disk controllers. The
other option is to install an IEEE hard disk controller in the
S100 Bus. Each are discussed below:

6.1. PARALLEL PORT INTERFACE
The following personality boards are available:
~PRIAM INTELLIGENT HARD DISK PERSONALITY BOARD [ PRI100 ]

Compatible with "SMART" or "SMART-E"
Priam Intelligent Hard Disk controller.
These controllers interface any PRIAM
drive ranging in capacity from 10 to 157
megabytes and in 8 or 14 inch packaging.

~SHUGART ASSOCIATES SYSTEMS INTERFACE (SASI) PERSONALITY
BOARD [ SAS100 ]

Compatible with boards from the following
manufactures:

-XEBEC Systems, Inc.
~Data Technology, Corp.
-Sysgen, Inc.

Any SASI compatible controller should
interface with the SAS100. Some boards
provide features others don't. For
example, a XEBEC board allows SMD
removable hard disk drives whereas the
Sysgen controller interfaces ST506 drives
on the same bus astape streaming drives.
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6.2. S100 BUS

Any hard disk controller which is IEEE 696.D2 compatible may be
integrated with the CPZ-186. CP/M and TurboDOS drivers are
available for the MONITOR DYNAMICS, INC. hard disk controller.
TurboDQOS drivers are also available for the ADES GYPSY hard
disk/tape backup controller and the KONAN SMC200 Removable
Cartridge hard disk drive controller. In any case, the only
condition imposed is that the controller be compatible with the
IEEE specification.

Much experience has been gained in the field with the MONITOR
DYNAMICS hard disk controller and has received wide acceptance.
Benchmarks have proven this controller to be the fastest in its
catagory. To assist in the integration of this controller, the
following instructions are given:

The CPZ-186 communicates with the Monitor Dymnamics Modules 1010,
1012 , 1016 or 1013 using I/0 port 10 hex and interrupt vector 6
on the S-100 bus. The CPZ-186 must be configured to detect
interrupt vector 6 (see JUMPER OPTIONS-JF section). To enable
the Monitor Dynamics controller to communicate and issue
interrupts, place jumpers as follows:

6.2.1. MD1010 & MD1013 JUMPER OPTIONS

SEC
SIZE
0o
0 0 SRO1 234656717 7T 6 5 4 BD
| 0O 000O00O0OOO o o o o ADDR
00 P1 | } N
©O0000O0OOGOO 0000
0o
b
0o
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6.2.2. MD1013/1016 Drive List

The Monitor Dynamics 1013 controller uses the program TESTMD1.COM
to format, verify and set the disk paramater block for the hard

disk drive being used.

The model 1013 is being directly sold and

supported by I.C.M. and will control the following 5 1/4" drives:

Manafacture

Atasi

Rodime

Tandon

Quantum

Ampex Corp.
Seagate Technology
CDC

Micropolis

Evotek

Vertex

Shugart Associates
Shugart Associates
Computer Memories
Rotating Memories
Memorex/Fujitsu
Memorex/Fujitsu
Olivetti

IMI

Miniscribe Corp.

3020/3033 /3046
R201/202/203/204
TM602/TM603/TM502/TM503
Q2020/30/40/80 (8 inch)
PYXIS 7/13/20/27
ST506/406/412/418
9415-5 (WREN)
1303/1303/1304
ET-5510/ET~-5520/ET-5530/EY-5540
V130/V150/V170

SA1002/1004 (8 Inch)
SA602/604/606
CM5206/5412/5619
RM504/509/513/518
MRX101/102 (8 inch)
MRX306/310/512/513/514
HD561/1,/2,/3
5006H/5012H/5018H

11 (2006;, III (3006,3012)
IV (2012

For other controller models or Hard disk drives please feel free
to contact Richard Turner or Gary Clinard at Monitor Dynamics
Inc., 1121 West 9th Street, Upland CA (714)985-7214.
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7. SOFTWARE SECTION

This section of the manual describes the Software Interface

for the CPZ-186.

The 16-bit master uses a powerful 80186 processor to
orchestrate the S5-100 network. It operates at 8-Mhz with no
onboard wait-states required. It comes standard with 256K of
memory, which is expandable to 1 megabyte with the addition of
256%1K dynamic RAM chips and a prom. Its advantage as a network
server over an 8-bit master is not only the increased word size
and speed, but also its abundance of onboard memory. It can now
handle any size operating system without sacraficing TPA space.
The onboard caching buffers can also be increased to an amount
which is more suitable for system disk buffering. With the 1
megabyte option, 700k can be alotted for buffers. As with the
rest of ICM's products, the 16-bit master can be used with the
.rest of our existing products, including 8-bit slaves.

Before bringing up the system, go over the Bus Voltage Check
discussed at the beginning of the manual. The board will boot up
using the configuration 'I' 80186 boot diskette. If using a
Monitor Dynamics Hard Disk controller, there is a 16-bit version
of the format program available on the ICM-UTILITIES-diskette
named TESTMD.CMD. The configuration 'I' diskette also comes with
a 16-bit assembler(TASM.CMD) and a linker program which replaces
the 8-bit GEN command(TLINK.CMD).

P ABLE 7=1: Pile extensions used in 16-bit TurboDOS

2999922 .CMD —mmm——me > 16-bit executable commands
?2997?7?.0 | ceeeca—a—— > 16=bit relocatable files
?299?7%.A 2 e > 16-bit source files

Both 8 and 16~bit files can exist on the same drive since
both operating systems will default to their own extensions. Only
~the 16-bit operating system will look for  .CMD files when
executing a command. For good housekeeping, it is a good idea to
keep the .REL and .0 files on seperate users. ‘
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8. CPZ~186 MASTER MULTI-USER SYSTEM CHANGES
8.1. Software Modifications

The GEN files for the CPZ-186 based system are very similar
to the 8-bit versions presented earlier. The PAR files are very
similar as well. The major difference between the 8-bit and the
16-bit versions is that to denote a HEX (base 16) number has to
be preceded with a Ox, and word (16 bit wide) number or address
are in [ ] instead of ().

Listed below is an example of the port assignment table for the
slaves:

16=-bit PATCSA = Ox7F,0x7E,0x7C _
The Ox tells the linker—TLINK to take the next number as a hex
value. If the Ox is not supplied, the number is assumed to be.

decimal.

Below is an example of the CPZ-186 as a multi-user master
supporting 8-bit and 16-bit slaves:

;CPZMST16.GEN CPZ-186 NETWORK MASTER

STDMASTR ; STANDARD 16-Bit Multi-User 0S8

s NETREQ ; Support module for Despooling/Networking
; MSGFMT ; n " n " n
;NETLOD ; ) L] 1" " " "

; NETFWD ; 1" " ] " "
PATCH ; SYSTEM PATCH AREA

RTCCPZ ; RTC DRIVER MODULE

CPMSUP ; CP/M-86 SUPPORT MODULE

MSTCPZ ; MEMORY DESCRIPTOR TABLE

NITCPZ s+ HARDWARE INITIALIZATION

CONREM ; Use remote console for slaves

;CON192 ; NULL 19.2K BAUD CONSOLE DRIVER

; CON96 ; NULL 9600 BAUD CONSOLE DRIVER

SPDCPZ ; SERIAL/PARALLEL I/0 DRIVER

LSTCTS 3 LIST CLEAR-TO-SEND DRIVER

; LSTPAR ; LIST PARALLEL DRIVER

DSKCPZ ; CPZ-16 Floppy disk driver module
DSKFMTS8 ; ICM 8" TurboDOS disk format tables
MD131DRV ; Monitor Dynamics MD-1013 with 1 drive
s MD132DRV ; Monitor Dynamics MD-1013 with 2 drives
MCDCPS ; 16 Bit Master/Slave circuit driver module
; LANCPZ 3 TurboLAN Network Driver Module
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;CPZMST16.PAR CPZ-186 NETWORK MASTER

SRHDRV = OxFF ; Search Default System Drive

COMPAT = OxF8 ; Compatibility Flags

AUTUSR = 0x80 ; Auto Logon to User O Privileged

6ONAST = 0x01,CONDRA ; Aséign Console to channel 1 serial

’

’

PATCSA = OxT7F,0xT7E,O0x7D,0x7C ; Status port table for CPS-MX)
OxTB,0x7A,0x79,0x78 ; (default values)
O0x3F,0x3E,0x3D,0x3C ; Status port table for CPS-16
0x3%B,0x34,0x39,0x38 ; (default values)

éSTCSA = "B " ; 0/8 suffix table for CPS-MX
"Z2222222" ; 0/8 suffix table for CPS-16

PTRAST = 0x00,LSTDRA ; assign printer to port 00

QUEAST = 0x00, (0x0000)

iDCOLD = 0x00 . ; Cold start autoload flag

;COLDFN = O,"TDTIMEM CMD"; Init TurboDOS Date/Time function

LDWARM = 0x00 ; Warm start autoload flag

6SMLEN = (1024) ; allow 16K for Dyn. expansion

ﬁMBUFS = 128 ; Number of disk buffers

BUFBAS = (0x2000) ; 16K memory segment reserved

BUFLEN = (8192) ; paragraphs to reserve

MEMTBI+3 = (0x1FFP-0x0050) ; define memory we have for 0/S

BFLDLY = (0x64) ; Flush buffers every 2 seconds

FLSRT = 0x01 ; 6bms step rate

’
DSKAST = 0Ox0O1,DSKDRB,0x00,DSKDRA,0X01,DSKDRA,0X02,DSKDRA
OXFF,(OXOOOO),OXFF,(OXOOOO),OXFF,&OXOOOO%,OXFF,EOXOOOO;,
OXFF, (0X0000) ,0XFF, (0X0000) ,0XFF, (0X0000) ,0XFF, (0X0000
OXFF, (0X0000) ,0XFF, (0X0000) ,0XFF, (0X0000) ,0XFF, (0X0000)
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- their unique I/0 port number.

CPZ-186 MASTER MULTI-USER SYSTEM CHANGES
8.2. Hardware Modifications

The CPZ-186 TurboDOS software is set up to occupy the first
16 64K pages of memory, which is equal to 1 megabyte in length.
In a system that had been using the 8-~bit CPZ-48000, the slaves
will have to be re-addressed since their o0ld settings will
conflict with the new master's address space usage. The CPZ-186
dedicates the first MEG of ram to internal use even if the larger
RAM chips are not installed. Commencing at the 1 MEG boundary, a
CPS-MX 8-bit will occupy the next 64K, and the CPS-16 will start
at the same base address, but extend over the next 4 64K pages.
Having all the slaves at the same address is possible since only
one slave is active at a time. The activation to triggered via

4 Megabytes Total . Address Lines ‘
|
S E—— H \
|
{ |
1 M </ | k
eg -
b \
i s et e e + 11 0000 0000 0000 0000 0000
2 " ARCNET |
e = - - - 10 1111 1111 1000 0000 0000
G {
& |
A21 Téu o e + 10 0000 0000 0000 0000 0000
i
0 SLAVES
<
:
A20 H=mmmmm e + 01 0000 0000 0000 0000 0000
‘”’, 180 ff\
2 cPz-186—
0 25 LW
AO e +00 0000 0000 0000 0000 0000

TABLE 8-1: CP2-186 Memory Usage Map
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You will need a de-wire wrapping tool or a pair of tweezers and
some jumpers to make the Extended Addressing Select changes:

8~BIT SLAVES
CPS-MX or CPS-BMX

Using CPZ4800x: Using CPZ-186:

A23 A16 A23 A16
0O 0 0 OO 0 0 O 0 0 0 0 0 0 0 O
| Y R R I A | R I |
| N I (Y I I | | Y B S S R |
0O 0 0 0O 0O 0 0 O 0O 0 0O OO 0 0 o0

16=Bit SLAVES
CPS-16
Using CPZ4800x: Using CPZ-186:
A16 A20 Al6 A20
0 0 0 0 O 0O 0 0 0 O
A R
0O 0 0 0 O 0 0 0 0 O
LANS100
S-100 ARCnet controller in memory mapped mode
Using CP24800x: ' Using CPS-16:
0----0 A23 0-——=0 A23
O====0 O0====0
0----0 0 0
0==-=0 O====0
0 0 0 0
0 0 0 0
0 0 0] 0
0 0 Al16 0 0 A16
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8.3. 16 Bit Slaves

The 16-bit CPZ-186 works without modification with our 8-bit
slave boards but have a slight modification to any CPS-16A REV A
boards you may have must be incorporated in order to run reliably
with the CPZ-186. Cut the trace between pins 4 and 5 of U18 on
the back of the board. Also cut the trace leading to pin 2 of
U370n the back of the board. Add a jumper wire from U37 pin 4 to
U18 pin 4 and also a jumper from U18 to pin 5 to U67 (741LS240)
pin 8. Also jumper PJM should be changed to alloOw for 16-bit
transfers by cutting the horizontal trace on the back and adding
a jumper to the two vertical pads.

Configuring a system with 16-bit slaves is very similar to
8-bit slaves. The main difference is the Relocatable modules are
called *,0 files instead of *,REL files. Another difference is
that all values in the parameter files have to be preceded with a
Ox to distinguish it as a HEX value; the default base-is decimal.
All 16-bit executable commands have a tail defaulting at *.CMD.
There is a Z80 emulator on the MUTD-G disk called TZ80.CMD. This
will enable you to run most CP/M-80 programs from a 16-bit slave.
Because each command needs to run through the emulator, you can
expect a substantial decrease in speed especially with screen
intensive programs. To exit the emulator, press the "break" and
"SC" keys.

The 16-bit slave uses the "CPSSLV16" Gen and Par files
available on the MUTD-G diskette. This can be modified on either
an 8-bit editor or a 16-bit editor. Since this is a 16-bit
operating system, it can only be linked on a 16-bit processor. It
is a good rule of thumb to link this file before modifying the
master Gen and Par files. TLINK.CMD will replace the GEN.COM on
the 16-bit slave:

OA}TLINK CPSSLV16 OSSLAVEZ.SYS

The diskette already has an "OSSLAVEZ.SYS" file on it which
only assumes a 9600 baud terminal with 8 data bits, 2 stop bits,
and no parity. The "CPZMASTR.PAR" already has this suffix
included in its slave suffix table at port address
3¥,3E,3D,3C,3B,3A,39 and 38:

7F,7E,7D,TC ; Status port table for CPS-MX

PATCSA =
7B,7A,79,78
%F,3E,3D,3C ; Status port table for CPS-16
3B,3A,39,38

H

SSTCSA = " " ; 0/S suffix table for CPS-MX
“ZZZZLZLL" ; 0/8 suffix table for CPS-16
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Below is an example CPSSLV16 Gen and Par File with a Direct
Printing Local Serial Printer:

CPSSLV16.GEN

STDSLAVE ; Standard 16 Bit Slave 0/S Module
PATCH ; Include system patch area

SOMCPS ; I.C.M. Slave Sign-on Module
RTCNUL ; Null RTC driver module

CPMSUP ; CP/M-86 Support Module

MSTCPS ; 16 Bit Memory Descriptor Table
NITCPS ; 16 Bit Slave hardware init module

;CON192 3 Include Null 19.2K baud Terminal Driver

CON96 ; Include Null 9600 baud Terminal driver
SPDCPS ; Include Serial I/0 driver

LSTCTS ; Include Serial List Clear to Send driver
s LSTPAR ; Include Parallel List Null Driver
RESCPS ; 16 Bit Slave Keyboard Reset Module
SCDCPS ; 16 Bit Slave Circuit Driver Module
CPSSLV16.PAR

USRSOM = OXOD,O0XOA,"ICM CPS-16 SLAVE" .

SRHDRV = OxFF ; Search Default System Drive

COMPAT = OxF8 ; Compatibility PFlags

AUTUSR = 0x80 ; Auto Logon to User O Privileged

’

ATNCHR = Ox00 ; Define Attention Char as BREAK Key

RESKEY = 0X00 ; Define the reset detection key

CONAST = OxO1,CONDRA ; Assign Console to channel 1 serial
FFCHR = Ox1A ; Console form feed character

’

PTRAST = Ox00,LSTDRA ; Local printer as A

PRTMOD = O ; Print Mode = Direct

H

LDCOLD = 0x00 ; Cold start autoload flag (O=disabled,FF=enabled;
LDWARM = Ox00 ; Warm start autoload flag (O=disabled,FF=enabled

:PurboDOS V1.4x Patches
;Patch # 1.41=-2

CINTRY+0X41 = OXE9,[PATCH]
PATCH = OX31,0XC0,0%89,0XC3,0XC3

sPatch # 1.41-3

PLFCN-+0X39
PATCH+0X05

[PATCH+0X05 ]
0XC7,0X06 , BASPAG-0X128,0X00,0X00,0XE9, [ INCMOB ]
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8.3.1. One Megabyte 16 Bit Slaves

With the availability of the 256k*1 dynamic RAM chips, the
CPS-16 can hold up to 1 Megabyte, with the addition of a PAL
#(310-04) in IC location U66. For this example, we'll use the
name OSSLAVE1.SYS for the 1 Megabyte Slave.

As described in Appendix B, the Processor Reset Memory
segment table needs to be modified in the CPZMASTR.PAR so that it
knows where the last 64k is on the slave:

CPZMASTR.PAR

AUTUSR = 80 ; Auto Log-on to user one, privileged
SRHDRV = OFF ; Search system disk for command files
s ' If Using CB-80 V1.3 Only

; Must be the same in Slave files

; COMPAT = 0OB8 ; If using CB-80 V1.3

;CPMVER = 22 ; Inhibit CB-80 Record Locking

; -------- ELSE using CB-80 V1.4
Must be the same in Slave files

COMPAT = OF8 ; File/Record Locking Flags

;CPMVER = 30 ; Allow CB-80 Record Locking

|
|
o e

NMBUFS

= OA ; Default number of Disk Buffers (hex)
BUFSIZ = 03 ; Default disk buffer size
MEMRES = (0400) ; Dynamic Memory Expansion of TurboDOS
PATCSA = TF,7E,7D,TC ; Status port table for CPS-MX
7B,74,79,78
3F,3E,3D,3C ; Status port table for CPS-16
3B,3A,39,38
 SSTCSA = M " ; 0/S suffix table for CPS-MX
"1Z1ZZZZZ" ; 0/S suffix table for CPS-~16
fRM86A = 3,3, 3 3 393,353,353 ;3 Processor Reset Memory Table
OE 3 E,3,3,3,3,3
NMBCKT = 2
éONAST = 01,CONDRA ; Console on port 1 of CPZ-48000
STOPBB = 44
ﬁTRAST = 00,LSTDRA ; List assignment table
= 44

STOPBA
(Rest of File omitted)
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As shown in Appendix B, the Memory Table Variable has to be
changed in the CPSSLV16.PAR file:

CPSSLV16.PAR

USRSOM = OXOD,0XOA,"ICM CPS-16 SLAVE"

SRHDRV = OxFF ; Search Default System Drive

COMPAT = OxF8 ; Compatibility Flags

AUTUSR = 0x80 ; Auto Logon to User O Privileged

ATNCHR = 0x00 ; Define Attention Char as BREAK Key

RESKEY = 0X00 Define the reset detection key

CONAST = 0x01, CONDRA ; Assign Console to channel 1 serlal

FFPCHR = Ox1A ; Console form feed character

MEMTBL+3 = [0x0000-0x50] ;Memory table for 1MByte slave

PTRAST = 0x00,LSTDRA

PRTMOD = O

LDCOLD = 0x00 ; Cold start autoload flag (O=disabled,FF= enabled;
LDWARM = 0x00 ; Warm start autoload flag (O=disabled,FF=enabled

;TurboDOS Vi.4x Patches
;Patch # 1.41=2

CINTRY+0X41 = OXE9,[PATCH]
PATCH = OX31,0XC0,0X89,0XC3,0XC3

sPatch # 1.41-3

PLFCN+0X39
PATCH+0X05

[ PATCH+0X05 ]
0XC7,0X06,BASPAG-0X128,0X00,0X00,0XE9, [INCMOB]

This example shows the 1-Megabyte,16-bit slaves at I/0 port
3F and 3D. Type in TPA to verify.
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8.3.2. Mixing 8 And 16 Bit Slaves

The suffix table supplied with the CPZMASTR.PAR file has
already made provisions for mixing 8 and 16-bit slaves. The

Master Circuit Driver is set up to address the first eight 8-bit
slaves and the first eight 16-bit slaves:
PATCSA = 7F,7E,7D,7C ; Status port table for CPS-MX
7B,7A,79,78
3F,3E,3D,3C ; Status port table for CPS-16
3B,34,39,38
; .
SSTCSA = " " ; 0/8 suffix table for CPS-MX
"ZZZZZZZZ" ; 0/8 suffix table for CPS-16
The Circuit Initialization routine will go to the bus and

scan for the number of slaves present in a system, so the number
of slaves does not have to be modified in the CPZMASTR.PAR as in
the older versions of Turbo-Dos. The 8-bit slaves are defaulted
as OSSLAVE.SYS (no suffix) and the 16-bit slaves are defaulted as
0SSLAVEZ.SYS (Z suffix). This enables you to bring up a basic
Turbo-Dos operating system with no modifications.

If you need to include more than eight 8-bit slaves or more
than eight 16-bit slaves in your system, you will need to include
the Slave Master Circuit Driver twice. When you gen the CPZMASTR
with two drivers, it will give you a duplicate symbol error, but
it will still 1link that module in corectly. A second Port
Assignment Table and Suffix Table will also have to be patched.
Refer to the example below: .ii more than 16 slaves

CPZMASTR.GEN

STDMASTR ; Standard networking master

PATCH ; Include PATCH Module

FASLOD ; Use fast disk loader module

sNETREQ ; Network request module

s MSGFMT ; Message format module

CPMSUP ; CP/M function support module

CONREM ; Use remote console module

;CON192 ; Null 19.2 Kbaud Console Driver

; CON96 ; Null 9600 Baud Console driver

NITCPZ s CPZ-48000 hardware initialization

SPDCPZ ; CPZ-48000 Serial and Parallel I/O

LSTCTS ; TI810 CTS Driver (LSTDR@ assigned to LSTDRA)

;s LSTPAR ; Parallel Printer driver (CPI-100 centronics board)
RTCCPZ ; CPZ-48000 real time clock driver

sMSTRCLK ; Include ICM ccb board drvr to set TurboDOS date/time
DSKCPZ ; CPZ-48000 floppy disk driver

DSKFMT8 ;3 Disk specification tables for 8-INCH diskettes
;MD131DRV ; Monitor Dynamics Model #1013 with 1 drive installed
; MD132DRV ; Monitor Dynamics Model #1013 with 2 drive installed
MCDCPS ; 1st CPZ-48000 / CPS-MX Master Circuit Driver

MCDCPS ; 2nd CPZ-48000 / CPS-MX Master Circuit Driver
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CPZMASTR.PAR

AUTUSR = 80 + Auto Log-on to user one, privileged

SRHDRV = OFF ; Search system disk for command files

H

m—————— If Using CB-80 V1.3 Only +\

; Must be the same in Slave files \ "Don't forget

; COMPAT = OB8 ;3 If using CB-80 V1.3 + the patches for

;CPMVER = 22 ; Inhibit CB-80 Record Locking / CB-80 V1.3"

jm—————— ELSE using CB-80 V1.4 +/

; Must be the same in Slave files |

COMPAT = OF8 ; File/Record Locking Flags i

sCPMVER = 30 ; Allow CB-80 Record Locking 1

] LE

’

NMBUPFS = OA ; Default number of Disk Buffers (hex)

BUFSIZ = 03 ; Default disk buffer size (log2(31ze/128

MEMRES = (0400) ; Allow for Dynamic Memory Expansion of TurboDOS

’ {

PATCSA = TF,7E,T7D,7C ; Status port table for CPS-MX (std default value
7B,74A,79,78 :
3F,3E,3D, 3C ; Status port table for CPS-16 (std default value
3B,34,39,38

PATCSB = 77,76,75,74 ;
73,72,71,70
37,36,35,34
33%,32,31,30

’

SSTCSA = " "
"Z12222Z"

SSTCSB = " "

“WZZZZZ2ZZZ"

we we Ws 9

2nd
2nd

0/8
0/s
2nd
2nd

Status port table for CPS-MX
Status port table for CPS-16

suffix table for CPS-MX (std default values
suffix table for CPS-16 (std default values
0/S suffix table for CPS-MX
0/S suffix table for CPS~-16

PRM86A = 3,3,3,3,3,3,3,3,0E,3,08,3,3,3,3,3

NMBCKT = 2
CONAST = O1,CONDRA ;
STOPBB = 44
PTRAST = 00,LSTDRA ;
STOPBA = 44
FLSRT = O1 ;
ATNCHR = "“@" ;
PRTMOD = O :
IMPAGE = 02 ;

;
;following defines floppy

H
(rest of file omitted)

Console on port 1 of CPZ-48000

List assignment table

6ms

Floppy step rate (0=3ms,1=6ms,2=10ms,3=15ns

New attention character (Break Key)
Print mode (0 = direct, 1 = Spooled)

Use memory above slave address for Turbo-disk

disk drives
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8.4. Automatic Logon

Automatic Logon provides a method of having each slave
execute the LOGON command after it boots. This command will not
let you into the system unless you can enter the correct ID and
password. Each slave booting in this method will need its slaves
PAR file modified:

; LOGON SECURITY PASSWORD INCLUDED
; AUTUSR = 80 ; DEFAULT = User O, Privileged

; (delete for LOGON function)
SRHDRV = OFF ; Search System Disk for .COM Files

§m—————— If Using CB-80 V1.3 Only +
; Must be the same in CPZMASTR.PAR file !
; COMPAT = OBS8 ; If using CB-80 V1.3 ;
;CPMVER = 22 ; Inhibit CB-80 Record Locking |
§———————— ELSE using CB-80 Vi.4 -+
; Must be the same in CPZMASTR.PAR file |
COMPAT = OF8 ; Pile/Record Locking Flags i
;CPMVER = 30 s Allow CB-80 Record Locking i
; ————————m -+
H4
ATNCHR = "“eo" ; Use "BREAK" Key for Attention
RESKEY = "*\" ; Define slave reset key
y
CONAST = O1,CONDRA ; Console on port 1 of CPS-80
STOPBB = 44 ; Define 1 stop bit
?
LDCOLD = 000 ;3 Disable Cold start autoload
; (change to OFF to enable)

LDWARM = OFF ; Enable Warm start autoload

' ; (change to 000 to disable)

H
; LDCOLD must be enabled if you want to auto-init TurboDOS time
;and date function using the ICM CCB-100 Clock/Calendar board.

:COLDFN = 0,"SLVCIK ", "AUT" ;init system clock
WARMFN = O, "WARMSTRT","AUT" ;init system logon

:patch for TurboDOS V1.4x
;Patch # 1.41-1

CINTRY+22 = PATCH,44
PATCH = 21,00,00,7D,0C9
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Here is an example 16-bit slave PAR file with LOGON enabled:

USRSOM = Ox0D,0x0A,"Intercontinental Micro Systems, Corp."
0x0D,0x0A,"8086 Slave."

éRHDRV = OxFF ;Search Default System Drive

COMPAT = OxF8 ;Compatability Flags

s AUTUSR = 0x80 sAuto Logon to User O Privileged
ATNCHR = 0x00 ;Define Attention Char as "BREAK" Key
CONAST = 0Ox01,CONDRA ;Assign Console to Port B Serial
MAXMBS = 0x03 |

MAXRPS = 0x03

ﬁEMTBL+3 = (0x3FFF-0x0050) ; 256 Kbyte Slave memory specs
sMEMTBI+3 = éOx7FFF-OxOOSO) ; 512 Kbyte Slave memory specs
;MEMTBI+3 = (OxFFFF-0x0050) ; 1 Mbyte Slave memory specs
LDCOLD = 0x00 ;Disable Cold Load function

;COLDFN = O,"TDTIMES CMD";Init TurboDOS Data/Time using CCB-100
LDWARM = OxFF ;Enable Warm Load function '
WARMFN = O,"16STRT ","AUT";Execute Logon Security
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"AUTUSR = 80" was disabled so that the slave would come up
on user 31. "LDWARM = OFF" was enabled so that the slave could
automatically execute a command on boot. The command which it
will execute will be WARMSTRT.AUT which is a default parameter in
the CPSSLAVE.PAR file (WARMFN = O,"WARMSTRT","AUT"). The command
that needs to be executed is LOGON.COM which is in user 0, so
" copy the LOGON.COM command to user 31 and rename it WARMSTRT.AUT.
If you are using both 16-bit and 8-bit slaves, you will have to
make WARMFN patch on the 16-bit slave equal to a different name
such as O,"16STRT","AUT". Then copy LOGON.CMD to user 31,
renaming it 16STRT.AUT.

OA;COPY OA:LOGON.COM 31A:WARMSTRT.AUT
OA}{COPY OA:LOGON.CMD 31A:16STRT.AUT

Now the LOGON command is set up to look for a file called
USERID.SYS. USERID.SYS is a text file created by the integrator
- to contain .the user passwords with a word processor such as
WordStar. The format is as follows:

[USER ID],[PASSWORD],[USER # (and P for Privileged)],[DRIVE],
The commas are mandatory !

Example:

OA}TYPE USERID.SYS

CHUCK,ROAST,OP, A
JOHN,SMITH,1P,B
BOB,RUIZ,26,A

OA}

In this USERID file, Chuck Roast will be logged onto user
0, and the drive on which it booted, in this case drive A. John
Smith was logged onto 1B, and Bob Ruiz was logged onto 26A. Chuck
Roast and John Smith are privileged users and can change User
numbers any time they wish, but Bob Ruiz will be logged on User
26 and stuck there. Because a lot of users will be stuck on
higher user levels, and the commands are located on user 0, 2all
of the commands you want available to others must be set global:

NOTE: The backslash '\', allows mutiple commands to be put on a
single 1line.

OA}SET *.COM;G\SET *.CMD;G
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8.5. Batch Processing

Batch processing is a way to set aside a slave whose only
purpose is to receive commands from other slaves and execute them
on a First-In Pirst-Out basis. This will enable you to send time
consuming commands such as linking, compiling, or long copy
routines out to that slave and go on to other jobs. The slave
set up for batch cannot have a console attached to it and cannot
receive commands which require console input in order to execute.

To set up a slave for batch processing, set up the slave
suffix table in the CPZMASTR.PAR to know of only one batch slave.
In this example, the batch is known as 'B"at 7F:

SSTCSA = "B " ; 0/S suffix table for CPS-MX
"ZZZZ222Z" ; 0/8 suffix table for CPS-MX

Make changes ih the CPSSLAVE.PAR so that the slave will
execute the command "BATCH.AUT" when it boots:

LDWARM = OFF ; Enable Warm start autoload (change to OFF to enable)

WARMFN

0,"BATCH "oMAUTY

You will now want to create a file called BATCH.AUT. The
file that needs to be executed in this case will be a DO file.
Fortunately Turbo-Dos provides a command which can accomplish
this called AUTOLOAD. The file which we want to create into an
autoload file will be DO BATCH.DO:
OA}AUTOLOAD DO BATCH.DO
Auto load file created
OA}RENAME AUTOLOAD.AUT BATCH.AUT

OA}SET BATCH.AUT;G
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Put BATCH.AUT in user O and set it global since the batch
slave will have to be set up as a privileged user. The file you
set up as BATCH.DO will now have to be set up as a FIFO. We will
set it up to suspend processing in case the FIFO is empty so that
it won't waste the masters processing time by executing BATCH.AUT
over and over again:

OA}FIFO BATCH.DO

FIFO file not found, creating new file

Enter FIFO type (Ram/Disk): D

Suspend processing on full/empty conditions? (Yes/No): Y
Enter maximum number of records (1-65535): 128

FIPO file created

OA}SET BATCH.DO;G

To test out, let the batch processor copy a file up to
different drive using the BATCH command:

5A}BATCH COPY A: B:;N
SA}DIR B:<CR> ,

**¥NOTICE** : The COPY command that was sent to the Batch
slavehad the option ";n" to insure that it wouldn't expect any
console input from the local console.

To set up a 16-bit slave for Batch Processing, do the same
as above except use the CPSSLV16.PAR and CMD commands.
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8.5.1. Master Batching

In extreme cases, where small application programs have to
access to bus I/0 ports directly; batch processing may be
implemented on the master processor. WARNING! If the application
program requires direct console input, like the FORMAT progranm,
the batching will hang. This can be compensated for by putting a
terminal on the master. This may be accomplished by enabling the
Warm Boot Function to execute BATCH.AUT on the master. Set up the
BATCH.AUT and BATCH.DO in the same manner as it was for Batch on
the slave. The main difference to be made is to enable CON96 on
the CPZMASTR.PAR file instead of CONREM. This will ensure that no
one will try to attach to the master and provides a facility to
monitor the batch processing if needed during integration. Below
is an example CPZMASTR GEN and PAR file for master batching:

; CPZMASTR.GEN

STDMASTR ; Standard networking master
" PATCH s Include PATCH Module

FASTLOD ; Use fast disk loader module

NETREQ ; Network request module

MSGFMT ; Message format module

CPMSUP ; CP/M function support module

; CONREM ;s Use remote console module

;CON192 ;7 Null 19.2 Kbaud Console Driver

CON96 ; Null 9600 Baud Console driver

NITCPZ ;3 CPZ-48000 hardware initialization

SPDCPZ ; CPZ-48000 Serial and Parallel I/O

LSTCTS ; TI810 CTS Driver (LSTDR@ assigned to LSTDRA)

;s LSTPAR ; Parallel Printer driver (CPI-100 centronics board)
RTCCPZ ; CPZ-48000 real time clock driver ,
;s MSTRCIK ; Include ICM ccb board drvr to set TurboDOS date/time
DSKCPZ ; CPZ-48000 floppy disk driver

DSKFMT8 ; Disk specification tables for 8-INCH diskettes
;MD131DRV ; Monitor Dynamics Model #1013 with 1 drive installed
sMD{132DRV ; Monitor Dynamics Model #1013 with 2 drive installed
s TURBO 3 Turbo-Disk driver module

; TURDSK ;3 Turbo-Disk definition module

MCDCPS ; CPZ-48000 / CPS-MX Master Circuit Driver
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;s CPZMASTR . PAR

AUTUSR = 80 ; Auto Log-on to user one, privileged

SRHDRV = 01 ; Search A: for command files

NMBUFS = OA ; Default number of Disk Buffers (hex)

BUPSIZ = 03 ; Default disk buffer size (log2(size/128))

MEMRES = (0400) ; Allow for Dynamic Memory Expansion of TurboDOS

H

PATCSA = TF,TE,T7D,7C ; Status port table for CPS-MX (std default value
TB,7A,79,78
3F:3E:§D,gg ; Status port table for CPS-16 (std default value
3B,3A,39,

9

SSTCSA = " " ; 0/S suffix table for CPS-MX (std default values
"77227222722" ; 0/S suffix table for CPS-16 (std default values

éONAST = 01,CONDRA ; Console on port 1 of CPZ-48000

STOPBB = 44

PTRAST = 00,LSTDRA ; List assignment table

STOPBA = 44

’

FLSRT =1 ; 6ms Floppy step rate (0=3ms,1=6ms,2=10ms,3=15ms

ATNCHR = ""8' ; New attention character (Break Key)

PRTMOD = O ; Print mode (O = direct, 1 = Spooled)

H

; LDWARM = OFF

s WARMFN = O,"BATCH "orAUTY

’

sMPAGE = 02 ; Use memory above slave address for Turbo-disk

;following defines disk drives
’
DSKAST = 000,DSKDRA,001,DSKDRA,002,DSKDRA,003,DSKDRA ; floppies

?
;the following defines floppies + Monitor Dynamics Hard Disk
;with bootup from 1st Monitor Dynamics hard disk.

1
;s DSKAST = 001,DSKDRB,000,DSKDRA,Q001,DSKDRA,002,DSKDRA ;MD + Floppies
; 000,DSKDRB ;deselect for hard disk before power down

OFF ; Enable Warm Start Autoload(000 to disable)

LDWARM
WARMFN

0,"BATCH ","AUT"

Information contained herein is Proprietary to I.C.M. Corp. Pg. 123



CPZ-186 MASTER MULTI-USER SYSTEM CHANGE

9. I/0 Port Address Assignments

S

The CPZ-186 uses certain internal I/0 ports addresses. Below
is a breakdown of these I/0 ports by port function and their
corresponding addresses in hex.

9.1. Serial Port A and B Assignments

SCC Port A Data Reg. 1FE Hex
SCC Port A Control Reg. A 1FPC Hex
SCC Port B Data Reg. 1FA Hex
SCC Port B Control Reg. 1F8 Hex

9.2. Floppy Disk Controller Assignment

FDC Command/Status Reg. 100 Hex
FDC Track Reg. 102 Hex
FDC Sector Reg. : 104 Hex
FDC Data Reg. 106 Hex

9.3. Parallel Port A and B Assignment

CIO Port C 200 Hex
CIO Port B 202 Hex
CIO Port A 204 Hex
CIO Control Reg. : 206 Hex
9.4. Interrupt Controller Assignments

Interrupt Data Reg. 2FA Hex
Interrupt Command Reg. . 2F8 Hex

9.5. Control Registers
On-board Functions 308 Hex {write
FDC Wait Reg. (program data xfer use) 308 Hex {read o

MMU Address
MMU Address
MMU Address
. MMU Address

Information

9.6. Memory Management Registers

Reg 1 300 Hex
Reg 2 302 Hex
Reg 3 304 Hex
Reg 4 306 Hex

contained herein is Proprietary to I.C.M.
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9.7. Control Register Bit Assignments

This is a description of the Control Registers and the
corresponding bit assignments used on the CPZ-186.

9.7.1. On-board Functions Register (Port 308 Hex)

D7 ! D6 | D5 | D4 | D3 ! D2 | D1 | DO | {write only}

]

i

+— Size Select (0=8",1=5 1/4")
+— MMU Enable (O=off,1=on)

+— Motor On (1=motor on)

+— Density Select (O=single density)

+— Drive Select bit O

+— Drive Select bit 1

+— Side Select (O=side 0)

+— PROM Disable (O=on,1=off)

| | |
| | |
| | |
| i |
| | f
| | 1
| i |
| ! ‘
| |

]

1

9.7.2. FDC Wait Register (Port 308 Hex)

| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | {read only}

o0 N

| | | i |
{ | | i }
+ + -+ + +— (not used)

+— INTRQ or DRQ status bit
9.7.3. S-100 Bus I/0 Address Space
I/0 addresses 0000-O0F7 are allocated for slaves on the S-

100 Dbus with the exception of addresses O — 8 which are reserved
for on-board I/0 devices.
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10. WARRARTY

All products sold hereunder are under warranty on a return to
factory basis against defects in workmanship and material for g
period of one (1) year from the date of delivery.

Conditions of this warranty are as follows: Purchaser must
1) obtain a return material authorization (RMA) number and
shipping instructions, 2) product must be shipped prepaid, 3)
written description of the failure must be included with the
defective product. All transportation charges inside the
continental U.S. will be paid by Intercontinental Micro Systems
(ICM) Corp. For products returned from all other locations,
transportation must be prepaid. Should ICM determine that the
products are not defective, the purchaser must pay all return
transportation charges. All repairs will be provided at repair
rates being charged at the time by ICM. Under the above product
warranty, ICM may, at its option, either repair or replace any
component which fails during the warranty period providing the
purchaser has reported same in a prompt manner. All replaced
products or parts shall become property of ICM.

All above warranties are contingent upon proper use of the
product. These warranties will not apply 1) if any repair, parts
replacement, or adjustments are necessary due to accident ,
unusual physical, electrical or electromagnetic stress, neglect,
misuse, failure of electric power, air conditioning, humidity
control, transportation, failure of rotating media not furnished
by ICM, operation with media not meeting or not maintained in
accordance with ICM specifications or causes other than ordinary
use, 2) if the product has been modified by purchaser, 3) where
ICM's serial numbers or warranty date decals have been removed or
altered, 4) if the product has been dismantled by purchaser
without the supervision of or prior written approval of ICM.

EXCEPT FOR THE EXPRESS WARRANTIES CONTAINED HEREIN, ICM
DISCLAIMS ALL WARRANTIES ON.THE PRODUCTS FURNISHED HEREUNDER,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS;
and the stated express warranties are in lieu of all obligations
or liabilities on the part of ICM arisingout of or in connection
with the performance of the products. ICM is not liable for any
indirect or consequential damages.

After theAwarranty.period, the products will be repaired for
a service charge plus parts, provided that it is returned prepaid
to ICM after retaining a return material authorization (RMA)
number.
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11. APPENDIX A
11.1. SPECIAL-CHIPS DATA SHEETS

Data sheets are included for the following chips used in the
CPZ-186:

8531 ASCC Serial Controller
8536 CIO - Parallel Port Controller
wD2793 - Floppy Disk Controller

- b b b b b
— b b b b aebh
b bl b and oeb
s o o o o o
ONMPH\WN -
s 0 o ¢ o o

8259A - Interrupt Controller
T74LS670 - Memory Management Unit
80186 CPU - 16-BIT Microprocessor

Information contained herein is Proprietary to I.C.M. Corp. Pg. 127



Chapter 1
General Information

1.0 INTRODUCT ION

The Z8030 Serial Communicetions Controller (Z-SCC)
and the nonmultiplexed Z8530 Serial Communications
Controller (SCC) are Zilog ZB000™ peripheral com-
ponenls designed to provide multifunction support
for handling the lerge variety of serial communi-
cation protecols available. The Z-SCC can be
programmed to satisfy special serial communica-
tions requirements @ well se to follow standard
formats euch as byte-oriented eynchronous, bit-
oriented synchronous, end assynchronous. Once
programmed, the Z-SCC relieves the CPU of tasks
formerly accomplished by the CPU or ite sasocisted
hardware.

With access to 14 write registers and seven read
registers per channel, the user can configure the
Z-SCC so that it can handle all sasynchronous
formats regardless of date size, number of stop
bits, or parity requirements. The 2-SCC also
accomodetes all synchronous formats including
character, byte, and bit-oriented protocols.

Within each operating mode, the Z-5CC also allowe
for protocol veristions by checking odd or even
parity bits, character insertion or deletion, CRC
generation end checking, break and abort gener-
ation end detection, and many other protocol-
dependent features.

The Z-SCC 18 compatible with the Zilog 28000 CPU
or similar systems in which eddress and deta lines
are multiplexed. The SCC version may be weed in
microprocesaor systems in which address lines and
data lines are separste (sich as in the Z8BD).

1.1 CAPABILITIES
Two independent full-duplex channels
Synchronous/Isosynchronous data rates:

s Up to 1 Megabit/second with & MHz clock rate

s Up to 250 Kbit/second with a & MHz clock rate
(FM encoding) k4

e Up to 125 Kbit/second with a 4 MHz clock rate
(NRZ1 encoding)

Receiver date registers quadruply buffered

Transmitter data registers double buffered
Asynchronous capebilities:

5, 6, 7, or 8 bits per character

1, 1-1/2, or 2 stop bats

0dd or even parity

Times 1, 16, 32, or 64 clock modes

Break generation and detection

Parity, overrun and framing error detection

Byte-oriented aynchronous cepabilitiea:

e Internal or external character synchronization

e 1 or 2 sync characters in separate registera

¢ Automatic sync character insertion and deletion

e Cyclic redundancy check (CRC) generation/
detect ion

e 6~ or B-bit sync cheracter

SOLC/HDLC capabilities:

Abort sequence generation and checking
Automatic zero insertion and deletion
Automstic flag insertion between messages
Address field recognition

I1-field residus handling

CRC generstion/detection

SDLC loop mode with EOP recognition/loop entry
and exit

NRZ, NRZI or FM encoding/decoding
Baud rate generator in each chennel
Digital Phase-Locked Loop for clock recovery

Crystal Oscillator

1.2 BLINK ‘DIAGRAM

Figure 1-1 is & block diagram of the Z-SCC.
Received data enters the receilve duta pins and
follows one of several data paths, depending on
the state of the control logic. The contents of
the registers and the state of the external con-
trol pins establish the internal control logic.
Trensmitted data Ffollows a similar pettern of
control, register, and external pin definition.
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The 7-BUS-competible 2-SCC is suited for system
applications with multiplexed address/deta buses
aimilar to ZB000 or ZB. The Z-SCC compliea with
the standards of the Z-BUS protocol established in
the Z-BUS Technicel Manual (YBS).

The nonmultiplexed SCC is designed for systems
with separate eddress and data lines. It inter-
faces with any processor through Chip Select (CS)
inputs, Read (RD) and Write (WR) inputs, Channel
Select (A/B) input, end a Data/Conlrol,(D/C)
input.

1.3 PIN FUNCTIONS

The Z-SCC pine are divided into seven functional
groups: address/data, bus timing and raset, device
control, interrupt, serial data (both chennels),
peripheral control (both channels), and clocks
(both channels). Ffigure 1-2 ghows the pins in
each functional group for both the ZB030 and
I8530. Notice the pin notetions unique to each
version in the address/date group, bus timing and
reset group, and control groups.

it B [ | smmiaL o] 20, TOA b\ axmial
-] Dy |+— | DATA ] AD, MDA fo— | DATA
e I €A || cuanmat -] A TACh Lo | cuannesL
. L |«— | cLocks aconrusst | <] a0, ATxCA |--— | cLOCKS
DATA SUS | w—a| b, | cH-A DATA 8US | w—u| aDy SYNCA [o—e CH-A
hand bl _ WIREGA L-—»- | CHAMNNEL -] 20, WIREGA |~ | cHANNNL
-l DTRIAEQGA §——o | CONTROLS -] D, DTRIREGA p—o | CONTROLS
o FOR MODEM, e FOR MODEM,
. P LS A8 ke | pua, on -] AD, ATSA [ oma,0n
""'::t—. [T Eff e | OTHER . : — | CTEA |-a— | OTHER
amp aasar | —«] ¥R OCDA |wo-— ano nasey | —=| 08 DCOA §-a—e
—| 18 T8 | agmaL -y 08— | suniaL
comtnow | —| & Aron e | DATA conraor { —=| cs; AxDs fo—. | DATA
—e]oe TRiCB foee | caNNEL —f 35 TAACA fa— | couamnmn
~-— iNT ATaCh j+— | CLOCKS - INT Ck CLOCKS
—o| AR g e —=| A
INTERRUPT iR cHe INTRRRUPT vacK
—tfe WiREGE | | cHamMEL - —f® WiREGB CHAMNSL cus
o {0 DIWAEGE |—u | CONTROLS «—]ie0  oTEREGE CONTAOLS
e |—
s FOR MODEM, el POR MODEM,
A1SE f—= | oma, on OMA, ON
zosa0  CTEA f=— | OTHER 28030 OYHER
scc DEDD Ju—r z.3¢CC
45V GND PCLK +5V GND PCLK
Figure 1-2. Pin Functione SCC/7-5CC
1.2 2006040 JONC DR KoL

The address/data group consists of the bidirec-
tional lines used to transfer data between the CPU
and the Z-SCC. {Addresses in the 78030 are
lstched by AS.) The direction of these lines
depends on whether the Z-SCC is selected and
whether the operation is & read or a write,

The timing end control groups designate the type
of transsction to occur and when this transaction
will occur. The interrupt group provides inputs
and outputs to conform to the Z-BUS specifications
for handling and prioritizing interrupts. The
remaining groups are divided into Channel A and
Channel B data groups for serial data (transmit or
receive), peripheral control (such as DMA or
modem), and the input and output lines for the
receive and transmit clocks. .
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1.4 PIN DESCRIPTION

The Z-SCC is availsble with two sets of bus inter-
face timinga: one for multiplexed systems and one
for nonmultiplexed systems.

The pin descriptions here describe the 28030~
specific pina, the 78530-specific pins, and the
pins that sre identicel for both versions. Figure
1-3 designstes the pin locations end signal names
for the 78030 Z-SCC. Figure 1-4 deaignates the
pin locstions and signal names for the 28530 SCC
veraion.

PIN DESCRIPTIONS (ZB030 Z-SCC only)

ADy-AD;. Address/Deta Bus (bidirectionsl, active
High, 3-etate). Thess multiplexed lines carry
register addresses to the Z-SCC as well as data or
contral information to and from the Z-SCC.

_A_S-. Address Strobe {(input, active Low). Address-
es on ADy-AD; are latched by the rising edge of
this signal.

€Sg- Chip Select 0 (inpwt, active tow). This
signal is latched concurrently with the addresses
on ADy-ADy and must be active for the intended bus
transaction to oceur.

C57. Chip Select 1 (input, active High). This
second select aignal must also be ective befare
the intended bus transaction can occur. €Sy muat
remain active throughout the trangection.

DS. Data Strobe (input, sctive Low). This signal
provides timing for the transfer of date into and
out of the Z-SCC. If AS and D5 are both Law, this
is interpreted as s reset.

AM. PResdMrite (input). This signal specifies
whether the operation to be performed is a read or
a write,

PIN DESCRIPTIONS (Z8530 SCC Only)

A/B. Channel A/Channel B Select (input, Channel A
ective High). This signal selects the channel in
which Lhe read or write operation occurs.

CE. thip Enable (input, active Low). This signal
selects the SCC for operat ion. It musl remain
active throughout the bus transaction.

Dg-Dy. Data Lines (bidirectional, 3-state).
these 1/0 lines carry data or control informat ion
to and from the SCC.
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D/C. Duta/Control (input, dsta sctive High).
This signal defines the type of informstion trans-
fer pecrformed by the SCC: data or control.

. Read (inpul, sctive Low). Thie signal indi-
cates 8 read operation aend when the SCC is
selected, enables the SCC bue drivers. During the
interrupt acknowledge cycle, this signal gates the
interrupt vector onto the bus if the SCC is the
highest priority device requesting an interrupt.

WR. Write (input, sctive Low). When the SCC is
gelected, this signal indicetes s write operation.
The coincidence of D and WR is interpreted as a
reset.

PIN DESCRIPTIONS (Both versiona)

C7SA, £TSB. Clear to Send (inputs, active Low).
If these pine are programmed es euto enables, &
Low on thess inputs ensbles the respective trans-
mitters. If not programmed ss auto enables, they
may be used a8 general-purpose inputs. Bath
inputs sre Schmitt-trigger buffered to accommodate
slow rise~time inputs. The Z-SCC detects transi-
tions on these inputs and can interrupt the CPU on
both logic level transitions.

DCDA, DCDB. Data Carrier Detect (inputs, sctive
Low). These pins Function as receiver enables if
they are programmed es auto ensble bits; otherwise
they may be used 88 general-purpose input pina.
Both pane are Schmitt-trigger buffered to accommo-
date slow rise-time signals. The 2-SCC detecta
transitions on these pins and can interrupt the
CPU on both logic level transitions.

DTR/REQA, DTR/REQB. Duta Terminal Ready/Request
(outputw, active Low). These outputa follow the
state programmed into the DIR bit. They can elso
be used 88 general-purpose outputs or se request
lines for a DMA controller.

1E1. Intercupt Ensble In (input, ective Righ).
IEl is used with IED to form an interrupt daisy
chain when there is more then ons interrupt-driven
device. A High on 1EI indicetes that no other
higher priority device hsa an Interrupt Under
Service (IUS) or is requesting an interrupt.

IED. Interrupt Ensble Dt (output, active Migh).
IEQ is High only if IEI ie High end the CPU is not
servicing an SCC or Z-SCC interrupt or the con-
troller is mot requesting an interrupt (interrupt
acknowledge cycle only). [E0 is connected to the
next lower priority device’s IEI input end thus
inhibits interrupts from lower priority devices.

INTACK.  Interrupt Acknowledge (input, active
tow). This signal indicates sn active interrupt
acknowledge cycle. During this cycle, the inter-
rupt dsisy chain settles. When RB or DS becomes
active, the 7-SCC places an interrupt vector on
the data bue (if [EI is High). INTACK is latched
by the rising edgs of AS or PCLK.

In. Interrupt Request (output, open-drain,
sctive Low). This signal is sctivated when the
2-5CC is requesting an interrupt.

POK. Clock (input). Thia is the master clock
used to eynchronize internal signels. PCLK is not
required to have any phese relstionship with the
moster system clock, slthough the frequency of
thie clock must be at lemst 90 percent of the CPU
clock frequency for a Z8000. PCLK is a TTL level
signal.

RTSA, RiSB. FRequeat To Send (outputs, wtive
Low). When the Request T Send (RIS) bikt in Write
Register 5 (Figure 3-7) is set, the RIS signal
goes Low. When the RTS bit is reset in the Asyn-
chronous mode and euto enable is on, the signsl
goss High after the Ltransmitter is empty. In
Synchronous mode or in Asynchronous mode with auto
ensble of F;, the (35 pins strictly follow the state
of the RTS bit. Both pins can be used ss general-
purpose outputs.
ATxCA, RIxCB. Foceive/Trenemit Clocks (inputs,
active Low). The Functions of these pins are
under program control. In esch channel, RTxC may
supply the receive clock, the transmit clock, the
clock for the baud rate generstor, or the clock
for the Digital Phase-lLocked Loop (refer to
Section 4 for bit configurstiona). These pins can
also be programmed for use with the respective
§¥nC pins ms a crystal oscillator. The receive
clock may be t;, 16, 32, or 64 times the deta rate
in esynchronous modes.

RxDA, RxDB. Receive Dats (inputs, ective High).
These input mignals receive serial datm at stan-
dard TIL levels.

SYNCA, SYNCB.  Synchronizstion (inputs/outputs,
active Low). These pina can act es either inputs,
outpute, or as part of the crystal oscillator
circuit. In the Asynchronous Receive made
(erystal oscillator option not selected), these
ping are 1nputs similar to T7S and DCD. In this
mode, transitijons on these lines affect the state
of the Sync/Hunt statue bits in Read Register 0
(Figure 4-18) but have no other function.

In Externsl Synchronizalion mode with the crystal
oscillator not selected, these lines also act as
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inputs. In this mode, SYNC must be driven Low two
receive clock cycles after the last bit in the
sync character is received.. Character assembly

begine on the rising edge of the receive clock

immediately preceding the activation of SYNC.

In the Internal Synchronization mode (Monosync and
Bisync) with the crystal ocscillator not eelected,
theee pins act 88 outputs and are sctive only
during the part of the receive clock cycle in
which sync charactere are recognized. The aync
condition is not latched, so thess outputs sare
active each time & sync character is recognized
(regardless of character boundaries). In SOLC
mode, these pins act #e outputs end are valid on
receipt of a flag.

TRxCA, TRxCB. TJransmit/Receive Clocls (inputs or
outputa, ective Low). The functions of these pins

are under program control. TRxC may supply the
receive clock or the transmit cleck in the Input
mode or supply the output of the Digital Phase-
Locked Loop, the cryetal oacillator, the bsud rate
generator, or the transmit clock in the output
mode. (Refer to Section 4 for bit configuration.)

TxDA, TxDB. Traneamit Data (outputs, active High).
This output signal transmite seriel datas at stan-
dard TTL levels.

W/REGA, W/REQH. Wait/Request (outputs, open-drain
when progrsssmd for Wait function, driven High or
Low when programmed for = Request function).
These dual-purpose outputs can be progremmed as
Request lines For & DMA controller or as Wait
lines to synchronize the CPU to the 2-5CC data
rate. The reeet state is Wait.




Chapter 2
Archltecture

2.0 INTRODUCTION

The 2-5CC internal structure provides all the
interrupt snd control Jogic necessary to interface
with multiplexed and nonmultiplexed buses. Inter-
face logic is also provided to monitor modem or
peripheral control inputs and outputs. All of the
control signals are general purpose and can be
spplied to various peripheral devices as well as
used for modem control.

The center for dsta activity revolves around the
internal read and write registers. The program-
ming of these registers provides the I-5CC with e
functional "personality”, i.e., register values
can be sasigned before or during program sequenc-
ing to determine how the Z-SCC will establish a
given communication protocol.

2.1 REGISTER FNCTIONS

All modes of communication are established by the
bit values of the write registera. As data is
received or transmitted, read register values may

change. These changed values can promote software
action or internal hardware action for further
register changes.

The register set for esch chsnnel includes 14
write registers end seven read registers. Ten
write registers are used for control, two for sync
character generation, and two for baud rate gener-
ation. The remaining two write registers are
shared by both channels; one is ueed as the inter-
rupt vector end one ea the master interrupt
control. Four read registers indicate status
functions; two are used by the baud rate gener-
astor, one for the interrupt vector, one for the
receiver buffer, and one for reading the interrupt
pending bits.

Tahle 2-1 lists the essigned functicna for each
read and write reqister. The Z-SCC contains only
one WRZ (interrupt vector) and one WR9 (master
intercupt control). Both reqisters are accessed
and shacted by either channel. Chapter 4 provides
a detniled bit lenend and description of esach
register.




Table 2-1. Register Set .\ 2
. H
i
H
READ REGISTER FUNCTION WRITE REGISTER FUNCTION é
H
RRO  Tranemit/Receive buffer status, end External WRO  Command Register, (Register Pointers, Z8530 E
etatus - only), CRC initialization, resets for vari- <
ous modes
RR1  Special Receive Condition ststus, residue WR1  Interrupt conditions, Wait/DMA request —— ~
codes, error conditions control - 33
| | it i
- 5 I 3
RR20 Modified (Channel B only) interrupt vector WRZ  Interrupt vector (access through either L _ g: g
end Unmodified interrupt vector {(Channel A channel) .
only) g l
g
RR3  Interrupt Pending bits (Channel A only) WR3  Receive/Control psrameters, number of bits § —

per character, Rx CRC ensble

™

WR4  Transmit/Receive miscellaneous parameters
and modes, clock rate, number of sync char-
acters, stop bits, parity

I AT TRANSIRT

WRS  Transmit perameters and controls, number of
Tx bits per character, Tx CRC enable

WR6  Sync character or SDLC address field (ist
byte)

ﬁ

WR7  Sync character or SDLC flag (2nd byte)

cruvo
INTERNAL DATA BUS

fra

TAC DRLAY

REQITIR
@ TR

RR8 Receive buffer WRB  Transmit buffer

WR9  Master interrupt control and reset (accessed

LOWER STTE
TIME CONRTANT

RR13 Upper byte of baud rate generator time WR13 Upper byte of baud rate generator time
constant constant

WR14 Miscellaneous control bitss: baud rste
generetor, Phase-lLocked Loop control, suto
echo, lacal loopbeck

1
through either channel), reset bits, control H g:
interrupt daisy chain g i
FH
SE 3
RR10  Miscellaneous XMIR, RCVR ststus parameters WR10 Miscellaneous transmitter/receiver control =3 5: -
bits, NR2I, NRZ, FM encoding, CRC reset __L ! §
Lq8
WR11 Clock mode control, source of Rx and Tx s §
N clocks
RR12 Lower byte of baud rate generator time ’ WR1Z Lower b;te of basud rate generstor time
constant constant
£
g
:

]

RR15 External/Status interrupt control informa- WR15 External/Status interrupt control informa- 55
H

tion tion-control external conditiore causing 3z
interrupts §

H

TRANSMT CLOCK

oeLL CLOCK
et SR QENERATOR CLOGK

e RECEIVE CLOCK

—

CLOGK
Mux

Data Paths

[T p————

AT

NG
(O3CILLATOR

SR QENERATON QUTIUT i
OPLL OUTPUT —smmrerr el
Figure 2-1.

oeLL OUTRUT

oL

2.2 2006 (04



2.2 DATA PATHS

Figure 2.1 illustrates the data paths involved in
the six major areas of the SCC:

e« Receiver

Transmitter

Baud rate generator

DPLL

Clocking options

Dala encoding

All communication modes are esteblished by pro-
gramming the write registers. As data is received
or transmitted, read register values may change,
altering the direction of the date path, These
changed values can promote software action or
internal hardware action for further register
changes.

2.2.1 Tresamitter

The tranemitter has en B-bit Transmit Data regis-
ter (WRB) loaded from the internsl data bus and a
Transmit Shift register losded from either WR6E,
WR7, or the Trensmit Deta register. In byte-
oriented modes, WR6 and WRT can be programmed with
aync characters. In Monosync mode, an 8-bit or
6-bit sync character is used (WR6), whereas &
16-bit sync character is used (WR6 and WR7) in
Bisync mode. In bit-oriented synchronous modes,
the Fflag contained in WR? is loaded into the
Transmil Shift register et the beginning and end
of a message.

If ssynchronous data is processed, WR6 and WR7 ars
not ueed and the Tcansmit Shift register is
formatted with start and stop bits shifted out to
the transmit multiplexer at the selected clock
rate. Synchronous data (except SDLC/HDLC) is
shifted to the CRC generator as well as to the
transmit multiplexer at the X1 clock rate.

SDLC/HDLC data is shifted out through the zero
insertion logic (which is dissbled while the flags
are being sent). A 0 is ineerted in all address,
control, informetion, and frame check Fields fol-
lowing Five contiquaus 18 in the data stream. The
result of the CRC generator for SOLC data is also
routed through the zero insertion logic.

2.2.2. Feceiver

The receiver has three B-bat FIFO buffer registers
end an B-bit shift register. Thia arrangement
creates a 3-byte delay time, which allows the CPU
time to errvice an interrupt at the beginning of 8

block of high-speed data. With each receive FIFO,
an error FIf0 is provided to store parity and
framing errors and other types of status infor-
mat ion.

Incoming data is routed through one of several
paths depending on the mode and character length.
In Asynchronous mode, serial data enters the 3-bit
delay if a character length of seven or eight bits
ia selscted. If a character length of five or six
bits is selected, data enters the receive shift
regiater directly.

In synchronous modes, the data path is determined
by the phase of the receive process currently in
operat jon. A synchronous receive operation begins
with a hunt phase in which a bit psttern that
matches the programmed sync characters (6-~, 8-, or
16-bit) is searched.

The incoming data then passes through the Sync
register and is compared to 8 sync character
atored in WR6 or WR7 (depending on which mode it
is in). The Monasync mode metches the sync char-
ascter programmed in WR7 and the character assem-
bled in the Receive Sync register to establish
synchronization,

Synchronization is achieved differently in the
Bisync mode.  Incoming data is shifted to the
Receive Shift register while the next eight bits
of the message are gpssembled in the Receive Sync
register. If these two characters match the pro-
grammed characters in WR6 and WR7, synchronizetion
ia esteblished. Incoming data can then bypass the
Receive Sync register and enter the 3-bit delay
directly.

The SOLC mode of opsretion uses the Receive Sync
regiater to monitor the receive data stream and to
perform zero deletion when neceasary; i.e., when
five continuous 1s sre received, the sixth bit ia
inspected and deleted from the dets stream if it
is 0. The seventh bit is inspected only if the
sixth bit equale one. If the seventh bit is 0, a
flag sequence has been received snd the receiver
is synchronized to thet flag, If the seventh bit
is 8 1, an sbort or an EOP (end of poll) is recog-
nized, depending on the selection of either the
normal SDLC mode or SDLC Loop mode.

The same path is taken by incoming data Ffor both
SDLC modes. The reformatted data enters the 3-hit
delay snd is transferred to the Receive S5hift reg-
ister. The SDLC receive operalion begins in the
hunt phase by attempting to match the assembled
character in the Receive Shift reqister with the
flag pattern in WR7. When the flag character is
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recognized, subsequent date is routed through the
same path, regardless of charecter length.

Either the CRC-16 or CRC-SDLC cyclic redundancy
check (CRC) polynomial can be used for both Mono-
aync and Bisync modes, but only the CRC-SDLC poly-
nomiel is used for SOLC operstion. The data path
taken for each mode is also different. Bisync
protocol is a byte-oriented operation that
requires the CPU to decide whether or not a data
character is to be included in CRC calculation.
An B-bit delay in all synchronous mades except
SOLC is allowed for this process. In SOLC mode,
all bytes are included in the CRC calculation.

2.3 DATA COMMUNICATIONS CAPABILITIES

Z-SCC logic handles all - asynchronous, byte-
oriented synchronous, snd bit-oriented aynchronous
modea of operation. The following section briefly
describes asynchronous, synchronous, and SOLC
modes of communication.

2.3.1 Aaynchranous

Figure 2-2 represents a typical asynchronous
messsge format wsing one start bit, seven data
bits, one parity bit, and one stop bit. A stert
bit is a High-to-Low transition detectad by an
asynchronous receiver 8nd is actuslly an
information bit notifying the receiver of an
incoming messege.

START Do Dy Oz Dy o D [ PARITY STOP
LLT-T-I-0-:]

X = HIGH OR LOW

Figure 2-2. Asynchronous Message Formet

The start bit also initistes a clock circuit to
provide latching pulses during expected dsta bit
intervals. The parity bit is provided for error
checking and reats in a resultent state {odd or
aven) depending on en sccumulated 1'a stste count
of the data hits. The parity bit ie calculated in

—o}  je—twrTve
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both the receiver and.the transmitter; the two
results are compared to ensure that the expected
and the actual bit values match.

The stop bit returns the measage unit to the
quiescent  marking state; i.e., @& constant
high state condition lasts until the next High-
to-Low start bit indicates an incoming data byte.
During reception, the start and stop bils are
stripped awsy and checked for errors, leaving only
the working dats for CPU interaction. The number
of selected bits for each asynchronous function
may vary in the transmitter and the receiver.

2.3.2 Monoeync Mode ,

Honesync and Bisync modes require clocking infor-
mation to be transmitted along with the data by a
method of encoding data that contains clocking
information, or by a modem to encode or decode
clock information in the modulation process.

Start and atop bits are not required in synchro-
nous modes. All bits are used to tranamit data,
which eliminates Lthe "waste" characteristic of
asynchronous communication.

Figure 2-3 shows the character format for synchro-
nous transmission. For example, bite 1-8 might be
one character and bits 9-13 part of another char-
acter; or bit 1 might be part of one character,
bits 2-9 part of a second character, and bits
10-13 part of a third character. The framing
(where each character beqgins) of each character is
accomplished by defining a synchronization char-
acter, commonly called a "sync character."

The CPU places the receiver in Hunt mode whenever
transmission begina (or whenever a data dropout
has occurred and the hardware determines that
resynchronizastion is necessary). In Hunt mode,
the receiver shifts a bit into the Receive Shift
register and compares the contents of the Receive
Shift register with the sync character (stored in
another register), repeating the process until a
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figure 2-3. Monosync Dets Character Format
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match occurs. When a match occurs, the receiver
begins transferring bytes to the receive FIFO,

* 2.3.3 Bisynchronous Mode

The Bisync mode of operation (Figure 2-4) is simi-
lar to the Monosyne mode, except that two sync
characters are provided instead of one. Bisync
attempts a more structured spproach to synchroni-
zation through the use of epecial characters as
measage "headers™ or "trailers” (refer to IBM'a
Bisync).

2] e O

DIRECTIOM OF SERIAL DATA FLOW

Figure 2-4. Bisynchronous Message Formst

2.3.4 External Sync Node

External Sync mode (Figure 2-5) eliminates the use
of sync characters in the serial data stresm by
providing an external sync signal to mark the
beginning of a data field; i.e., an external input
pin (Sync) waite Ffor an active state change to
indicate the ensuing information field.

ONAL
-
- [ o= [ =]
‘-
4}
EXTERNAL STYNC

Figure 2-5. External Sync Formet

2.3.5 SDLC Mode

Synchronous Data Link Control mode (SOLC) uses
synchronization characters similar to Bisync and
Monosync modes (such es Flags and pad characters),
but it is e bit-oriented protocol instead of
byte-oriented protocol.

Any data communicetion link invoives st least
two stations. The station that is responsible For
the dstes link and issues the commands to control
that link is called the "primery station.” The
other station im a "secondary ststion." Not all
information transfers need to be initiasted by a
primary station. In SDLC wmode, a secondary
station can be the initiator.

The basic format for SDLC is a "frame" (Figure
2-6). The information field is not restricted in
format or content and can be of any reasonable
length (including zero). Its meximum length is
that which can be expected to arrive at the

receiver error-free most of the time. Hence, the
detecminat ion of maximum length is a function of
communication channel error rate.

Frame
l werosaanion | ruase
apnneas Joonmo § NNV g 1 TR
san I smTs I OF BT © uTe

Figure 2-6. SOLC Measage Formet

2.3.6 SDLC Loop Mode

The Z-SCC supporte SOLC toop mode in addition to
normal SOLC. SDLC Loop mode ia very similer to
normal SDLC but ie usually used in applications
where @ point-to-point network is not eppropriate
(for exasmple, POS terminals). In an SOLC Loop
there is a primary stetion, called the controller,
that menages the message traffic flow on the laop
and there are any number of secondsry stations.

A eecondary station in en SDLC loop is always
listening to the messages being sent around the
loop, and muet pass these messeges to the rest of
the loop by retransmitting them with a one-bit-
time delay. The secondary station can only place
its own measags on the loop at specific times.
The controller signals that secondary stetions may
tranemit messages by sending a specisl character,
called an EOP (End Of Poll), around the loop. The
€0P character is the bit pattern 11111110,
Because of zero insertion during messages this bit
pattern is unique and thus is easily recognized.

When 8 secondary atation has a message to transmit
and it recognizes an EOP on the line, the Ffirst
thing that it does is to change the lest 1 of the
EOP to ® O before transmitting it. This has the
offect of turning the EOP into a Flsg sequence.
The secondery etation now places its message on
the loop and terminates its message with an EQP.
Any secondary stations further down the loop with
menseges to transmit cen then append their mes-
sages to the message of the first secondary sta-
tion by the same process. Any secondary stations
without messages to send merely echo the incoming
meesagea and are prohibited from placing messages
on the loop, except on recognizing an EOP.

there are also restrictions eo to when and how a
secondary station physically becomes part of the
loop. A secondery station thet hss just powered
up must monitor the loop, without the one-bit-time
delay, wntil it recognizes an EOP, ¥When an EOP is
recognized the one-bit-time delay is switched on.
This does not disturb the loop becauss the line is
marking idle between the time that the controller
sends the EOP and the time thet it receives the
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EOP back. The secondary station thst hes gone on-
loop cannot place a message on the loop until the
next time thst an EDP is issued by the control-
ler. A secondary etation goes off-loop in &
similar manner. When given a commend to go off-
loop, the secondary station waits until the next
EOP to ramove the one-bit-time delay.

To operate the Z-SCC in SOLC Loop mode, the 2-SCC
must firet be programmed Just as if normal SDLC
wece to be used. The baud rate generators should
be set up and the toop mode selscted by writing
the appropriate control word in WR11. Since WR11
also controls the clocking mode for the receiver
and the tranemitter, it may be useful to write the
final clocking velues in WR11 without selecting
the SDLC Loop mode befors any of the other
registers are written. This allows faster startup
by allowing the clocks to setile, buwt is not
strictly necessary. If NRII encoding and the DPLL
sre being used, these options should be selected
before selecting SOLC Loop mode for the same
reasons. The 2-SCC is now waiting for the EOP so
that it can go on loop. Whils waiting Ffor the
EOP, the Z-SCC ties TxD to RxD with only the
internal gate delays in the signal path. When the
First EOP is recognized by the Z-SCC, the Break/
Abort /EOP bit is set in RRD, genersting an
Extecnal/Ststus interrupt (if so enabled). At the
same time, the On-loop bit in RR1D is set to
indicate that the Z-SCC is indeed on-loop, end '8
one-bit time delsy is inserted in the TxD to the
RxD path.

The Z-SCC is now on-loop but cannot transmit a
message until @ flag and the next EOPF are re~
ceived. The requirement that a flag be received
ensures that the Z-SCC cannot erronsously send
messsges wuntil the controller ends the current
polling sequence and stsrta another one. If SDLC
mode is deselected basfore thie Fflag is received,
the Break/Abort/EOP bil resets, genersting another
External/Status interrupt, and the Z-SCC traenamits
messages in response to an £0P being received.

A secondary station on the loop is prohibited from
transmitting a measage during a polling sequence
unlesa it captures the line et the moment the EOP
passes by. The Z-SCC does this sutomaticslly. If
the CPU in the secondary station with 2-SCC needs
to transmit @ message, the Go-Active-On-Poll bit
in WR10 must be set. If this bit is set when the
EOP is detected, the Z-5CC changes the EOP to s
flag end sterts sending snother flag. The EOP is
reported in the Break/Abort /EOP bit in RRO and the
CPU should write its data bytes to the 2-SCC, just
as in normal SDLC frame transmission. When the
frame 1a complete snd CRC hea been sent, the Z-SCC

closes with a flag and reverte to One-Bit-Delay
mode. The lest zero of Lhe flag, along with the
marking line echoed from the RxD pin, form an EOP
for secondary stations further down the loop. 1f
the Go-Active-On-Poll bit is not set at the Lime
the EOP passes by, the Z-SCC cannot send a message
until a flag (terminating the curcent polling
sequence) and another EOP are received. While the
ZI-SCC ia sactually transmitting & message, the
Loop-Sending bit in R10 is set to indicate this.

If SDLC loop is deselected, the Z-SCC is designed
to exit from the loop gracefully. When SDLC Loap
mode is deselected by writing to WR10, the 2.5CC
waits wntil the next polling cycle to remove the
one-bit time delay. If a polling cycle ias in
progress st the time the command is written, the
2-SCC finiehes sending any message that it may be
transmitting, ends with en EOP, and disconnects
TxD from RxD. If no message was in progress, the
21-SCC immediately disconnects TxD from RxD. IF e
polling cycls is not in progress at the Lime the
command is given, the Z-S5CC weits until an EOP is
recognized to disconnect TxD from Rxd., To ensure
proper loop operation after the Z-SCC goes off the
loop, and until the external relays take the Z-SCC
completely out of the loop, the ZI-SCC should be
programmed for Mark idle instead of Flag idle.
When the Z-SCC goes off the loop, the On-Loop bit
is reset.

The Z-SCC allows the user the option of using NRZI
in SDLC Loop mode by programming WR10 eppropriate-
ly. With NRZI encoding, the outpute of secondary
stations in the loop may be inverted Ffrom their
tnputs because of messages that they have trans-
mitted. Removing the stetions from the loop
(removing the one-bit time delay) may cause prob-
lems further down the loop because of extreneous
transitions on the line. The Z-SCC removes this
problem by making transparent adjustments at the
end of each frame it sends in response to an EOP.
A response freme from the Z-SCC is terminated by e
flag snd an EOP. Normslly, the flag and the EOP
ghare a zero, but if such shering would cause the
RxD and TxD pins to be of opposite polerity after
the EOP, the Z-SCC adds another zero between the
flag and the E0P. This causes an exire line tren-
aition so that RxD and Txd are identical after the
EOP is sent. This extra zero is completely trans-
parent because it only meena that the Fflsg and the
£0P no longer shere a zerc. ALl that a proper
loop exit needs, thersfore, is the removal of the
one-bit time delay.

The two flags that delineate the SDLC frame serve
as reference pointe when poaitioning the address
and control fields, and they initiaste the trans-
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mission erroc check. The ending flag indicates to
the receiving station that the 16 bits just
received constitute the frame check. The ending
flaq could be followed by another frame, another
flag, or an idle. This means that when two frames
follow one another, the intervening flag may
aimultanecusly be the ending flag of the Ffirst
frame and the beginning flag of the next frame.
Since the SDLC mode does not use charecters of
defined length, but rather works on a bit-by-bit
basis, the 01111110 flag can be recagnized at any
time.

To ensure that the Flag is not sent accidently,
SOLC procedures require a binary 0 to be inserted
by the transmitter after the transmission of Ffive
contiguous 1s. The receiver then removes the 0
following & received succeasion of five 1s.
Inserted and removed Oa are not included in the
CRC calculat ion.

The address field is eight bits long and desig-
nates the number of the secondary stetion to which
the commands or data from the primary station are
sent. The control field is eight bits long and is
used to initiate all SDLC activities (see Section
3.6).

The Z-SCC can also serve the high-level synchro-
nous data link communication (HOLC) protocol,
which ia identical to SDLC except for differences
in framing.

2.4 /0 CAPABILIVIES

The Z-SCC can work with three basic forme of I1/0
operat iona: polling, interrupts, and block
transfer. All three 1/0 types involve register
manipulation during initialization and data
t.ransfer. However, the Interrupt mode also
incorporates Z-BUS™ interrupt protocol for a
faster and more efficient data Lransfer.

2.4.1 Polling

During a polling sequence, the status of Read
Register 0 is examined in each channel. This
register indicates whether or not 8 receive or
transmit data transfer 1s needed and whether or
not  any special conditioms are present, e.q.,
errors.

This method of I/0 tranafer avoids inlerrupts.
ALl interrupt functions must be disabled in order
Lo oprrate the device 10 a polied environment .
With no 1nlerrupts enabled, this mode of operation

mugt initiate a read cycle of Read Register 0 to
detect an incoming character before jumping to a
data handler rout ine,

2.4.2 Interrupts

The Z-scC provides interrupt capability
through the use of pins and a hardware scheme that
increases the Ltransfer speed of serial dats.
Whenever the interrupt (INT) pin is active, the
I-SCC is ready to transfer data.

Read and write registers are programmed so that an
interrupt vector points to en interrupt service
routine. The interrupt vector can also be modi-
fied to reflect various status conditions. There-
fare, &8s many as eight diffarent interrupt
routines cen be referenced.

Teansmit  interrupts, receive interrupts, and
external/status interrupts are the main sourcea of
interrupts. Each interrupt source is enshled
under progrem control, with channel A having a
higher priority than channel B and with receiver,
transmit, end external/status interrupts priori-
tized respectively within each channel. (Section
3.2.1 provides a detailed deacription of the
interrupt scheme and the various interrupt types.)

2.4.3 Block Transfer

The I-SCC provides @ Block Transfer made to
sccomodate CPU block transfer functions and DMA
controllers.  The Block Tranafer mode uses the
W/RED output in conjunction with the Wait/Request
bits in Write Register 1. The W/REG output can be
defined by softwsre ea a WAIT line in the CPU
Block Transfer mode or = a REQUEST line in the
DMA Block Tranafer mode.

To a DMA controller, the Z.SCC REQUEST output
indicstes that the Z-SCC is ready to trensfer data
to or from memory. To the CPU, the WATT output
indicates that the Z-5CC is not ready to transfer
data, thereby requesting the CPU to extend the 1/0
cyele. (Section 3.2.3 describes the registers
uged in block transfers.)

2.5 SUPPORT CIRCUITRY

The Z-SCC incorporates additional circuitry to aid
serial communications. The designer can select an
internal baud rate generator, select the frequen-
cy, and program the output to one of several cir-
curts contained within the 2-5CC. The I-SCC can
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be progeammed to encode and decode in seversl
stenderd formaetas. In addition, various clocking

options can be selected for the OPLL, the baud,

rate generator, the treceiver and transmitter.

2.5.1 Bsud Rate Generstor

Each channel in the Z-SCC containe 8 program-
mable baud rate generator. Each generator con-
gists of two B-bit, timé—constant registers form-
ing a 16-bit time constant, s 16-bit down counter,
and a Flip-flop on the output that makes the out-
put @ square wave. On startup, the flip-Flop on
the output is set High so that it starts in a
known etate, the value in the time-constant regis~
ter is loaded into the counter, and the counter
begina counting down. When a count of zero is
reached, the output of the beud rate generator
toggles, the value in the time-constant register
is loaded into the counter, and the process starts
over. The time constent can be chsnged at any
time, but the new value does not take effect until
the next load of the counter.

No sttempt is made to synchronize the loading of e
new time constant with the clock used to drive the
generator, ¥hen the time constent is to be
changed, the generator is stopped by writing to an
enable hit in WR14. This ensures the loading of a
correct time constant.

If peither the transmit clock nor the receive
clock are programmed to come from the TRXC pin,
the output of the bsud rate generator mey be made
available for external use on the TRXC pin.
Section 3.3,1 presents the formuls for determining
the time constant for a given rate.

2.5.2 Digital Phase-Locked Loop (DPLL)

The Z-SCC contains & Digital Phase-Locked Loop
that can be used to recover clock information from
8 date stream with NRZI oc FM coding. The DPLL is
driven .by 8 clock nominelly 32 (NRZI) or 16 (FM)
times the data rate. The DPLL uses this clock,
along with the data stream, to construct a receive
clock for the data. This clock cen then be used

as the Z-SCC receive clock, the transmit clock, or
both. Section 35.3.1 details the clock recovery
for each of the different Forms of encoding.

2.5.3 Clocking Optiona

The Z-SCC cen select several clock sources For
internal and external use. Write Register 11 is
the Clock Mode Control register Ffor both the
receive and tranamit clocks., It determines the
type of signal on the SYNC and RTxC pins and the
ditection of the TRxC pin.

Write Register 11 also controls the output of the
baud rate generator, the DPLL output, and the
aselsction of either a 771 or an XJAL output for
the RTxC pin. (Section 3.3.4 gives a detailed
deacription of the clocking options.)

2.5.4 Data Encoding

Figure 2-7 illustrates the four encoding methads
used by the Z-SCC. In NRZ encading, a 1 is
represented by a High level and a D is represented
by a Low level. In NRZI encoding, a 1 is
represented by no change in level and & 0 is
represented by a change in level. In FMI (more
properly, biphase mark), s transition occurs at
the beginning of every bit cell. ° A 1 is
vepresented by en additional trensition at the
center of the bit cell and & 0 is repreaented by
the absence of a transition at the center of the
bit cell. In FMO (more properly, biphase space),
8 transition occurs at the beginning of every bit
cell. A 0 is represented by an edditional
transition at the center of the bit cell and a 1
is represented by the absence of a transition at
the center of the bit cell.

In addition to these four methoda, the Z-SCC can
be used to decode Menchester (biphase level) data
by using the DPLL in the FM mode and programming
the receiver for NRZ data. Mancheater encoding
always produces a transition at the center of the
bit cell. If the trensition is Low to High, the
bit is 0. IF the transition is High to Low, the
bit is 1.
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Chapter 3
Programming the SCC

3.0 INTRODUCTION
Funct fonel Description

There are two versions of the SCC: the multi-
plexed 78030 I-SCC uses the Address/Date bus of a
multiplexed system for data reception and trans-
mission (e.g., Zilog's 2-8US), wheress the non-
wultiplexed 28530 SCC uses the bus dediceted to
data in systems where data end addresa information
are cerried on separate buges.

e
Both the ZB030 2-SCC and 28530 SCC versions of the
SCC contain read registers and write registers in
each channel. There are 14 write registers, inclu-
ding Write Register B, the transmit buffer; and 9
read registers, indluding Reud Register 8, the re-
ceive buffer, in sach channel. When reading the
SCC, the address bits are not Ffully decoded,
therefore the read data will appear st more then
one address. Thia chapter provides informat ion
necessary to program both versione of the SCC for
each mode of operation as well 88 describing the

Tubls 3-1. SCC Register Descript ion

READ REGISTER DESCRIPTION
RRO Tranamit/Receive Buffer Status and External Status
RR1Y fleceive Condition Ststus/Residue Codes
RRZ Interrupt Vector {modified in B Channel)
/R3 Interrupt Pending (Channel A only)
RAB Receive Buffer
RR1D Loop/Clock Status
RR12 Lower Byte of fime Constant
RR13 Upper Byte of Time Constant
RR15 External Status Interrupt Enable

WRITE REGISTER

DESCRIPTION

Transmit /Receive Interrupt and Data Transfer

Receive Parameters end Control

Transmit /Receive Miscellanecus Parsmeters and Modes
Trensmit Parameter and Controls

Sync Character or SOLC Address Field

Miscel laneous Tranasmitter/Receiver Control Bits

Lower Byte of Baud Rate Generstor Time Constent
Upper Byte of Baud Rate Generator Time Constant

WRO Command Register
WR1
Mode Definit ion
¥WR2 Intertup Vector
WR3
WRa4
WRS
. WR6
WR7 Sync Character or SDLC Flag
WR8 Transmit Buffer
WR9 Mester Interrupt Control
WR10
WR11 Clock Mode Control
WR12
WR13
WR1S Miscellaneous Control Bits
WR15

txternal Status/Interrupt Control




SCC spprosch to estsblishing esch mode. In mome
© cases, methods for initislization snd dats trana-
fer are suggested end programming examples presen-
ted. These are meant to serve as aids in introduc-
ing detailed informetion end are not to be con-
aidered the only epproach to programming the SCC.

The write registers for each channel sre progrem-
med separstely to configure the chawnel Ffunc-
tions. In sddition to the 14 write registers there
are two registers, Write Register 2 and Write
Register 9, ehared by the two channels end acces-

wsible through either of them. Write Reglater 2
conteine the interrupt vector end Write Register 9
contains the control bite for both channels.

Read Registers 0, 1, 10, and 15 may be read to
obtain etstus informstion. Read Registers 12 and
13 may be read to obtain the beud rate generstor
time conatat. Read Reglster 2 contains either
the urmodified interrupt vector (Channel A} or the
vector modified by status informetion (Channel
B). Read Register 3 contains the Interrupt Pend-
ing (IP) bite (Channel A).

Table 3-2. 78030 I-SCC Register Select ion

AD7 AD6 ADS AD4 AD3 AD2 AD1 ADO WRITE READ COMMENT
X X 0 a 0 0 1] X WROB RROB
X X Q 0 0 a 1 X WR1B RR1B
X X 0 0 0 1 0 X WR2 RR28
X X 0 0 1] 1 1 X WR3B RR38
X X b] 0 1 0 0 X WRaB (RROB)
X X 0 ] 1 0 1 X WR58 {RR1B)
X X 0 a 1 1 L1} X WREB (RR28)
X X 0 0 1 1 1 X WR78 (RR38)
X X 0 1 0 0 0 X WRBB RR88 B Date
X X 0 1 0 ] 1 X WR9 Shared
X X 0 1 0 1 0 X WR108 RA108
X X 0 1 o 1 1 X WR11B (RR158)
X X 0 1 1 Q 0 X WR128 RR128
X X 0 1 1 ] 1 X WR138 RR13B
X X 0 1 1 1 0 X WR14B (RR108)
X X 0 1 1 1 1 X WR158 RR158
X X 1 0 0 ] 0 X WROA RROA
X X 1 0 0 0 1 X WR1A RR1A
X X 1 0 0 1 0 X WRZ RR2A
X X 1 0 1] 1 1 3 WR3A RRIA
X X 1 0 1 0 0 X WRAA {RROA)
X X 1 0 1 a 1 X WRSA (RR1A}
X X 1 0 1 1 0 X WR6A {RRZA)
X X 1 [} 1 1 1 X WRTA (RR3A)
X X 1 1 0 ] 1] X WRAA RROA A Dete
X X 1 1 o 0 1 X WRZ Shared
X X 1 1 0 1 0 X WR10A RR1DA
X X 1 1 0 1 1 X WR11A (RR15A)
X X t 1 1 0 0 X WR12A RR12A
X X 1 1 1 0 1 X ¥R13A RA13A
X X 1 1 1 1 0 X WR14A {RR10A)
X X 1 1 1 1 1 X WR15A RR15A

Note: Shift Right/Shift Left = 0

Ignare = X

Table 32 (cont inued).

030 I-SCC Register Select ion

AD7 ADS ADS ADG AD3 AD2 AD1 ADD WRITE READ COMMENT
X X X 0 0 0 ] ] WROB RROB
X X X 0 0 0 ] 1 WROA RROA
X X X [} 0 0 1 0 WR18 RR1B
X X X [ o 0 1 1 WR1A RR1A
‘X X X [ 0 1 [} 0 wR28 AR28
X X X 0 0 1 0 1 WRZA RR2A
X X X 0 o 1 1 [\ WR38 RRIB
X X X [i] 0 1 1 1 WR3A RR3A
X X X 0 1 0 0 0 WR4B (RROB)
X X X 0 1 0 0 1 WRAA (RROA)
X X X 0 1 o 1 0 WR5B (RRYB)
X X X 0 1 0 1 1 WRSA (RR1A)
X X X ] 1 1 0 0 WR6B (RR2B)
X X X 0 1 1 0 1 WRGA (RR2A)
X X X 0 1 1 1 [ WR78 (RAIB)
X X X i 1 1 1 1 WRIA (RA3A)
X X X 1 0 [} 0 0 WRBB RRBB 8 Dsta
X X X 1 [\ 0 ] 1 WRBA RABA A Data
X X X 1 [ 0 1 0 WR9 Shared
X X X 1 1] 0 1 1 WR9 Shared
X X X 1 o 1 0 0 WR108 RR108
X X X 1 i 1 0 1 WR10A RR10A
% X X 1 0 1 1 0 WR118 (RR15B)
X X X 1 0 1 1 1 WR11A (RR15A)
X X X 1 1 ] ] 0 WR128 RR128
X X X 1 1 [ o 1 WR12A RR12A
X X X i 1 0 1 i WR138 RR138
X X X 1 1 0 1 1 WR13A RR13A
X X X 1 1 1 ] 0 WR148 (RR10B)
X X X 1 1 1 (] 1 WR14A (RR10A)
X X X 1 1 1 1 0 WR15B RR1SB
X % X 1 1 1 1 1 WR1SA RR15A

Note: Shift Right/Shift Left = 1

Ignore = X

3.1 ADDRESSING THE REGISTERS

3.1.1 Addressing the 28030 Z-SCC Registers

The 18030 Z-SCC registers are addressed with a
single instruction where address and dsta sre
presented to the chip within the same instruction
cycle. This direct accessing of registers is ac-
camplished by decading selected address bits on
the address/data lines when the Address Strobe
(A5) makes a Low to High transition. The actual
data will be written into the SCC during the Low
to High transition of the Data Strobe (DS) signal.

Different registers may be accessed depending on
the getting of the Shift Right/Shift Left bit in
Write Register 0 in Channel B . Tabde 3-2 shows
the address used to select esch register for each
channel and shows which address lines are decoded
depending on the setting of the Shift Right/Shift
Left bit. IFf the Shift Right /Shift Left bit is 0,
ADy through ADg will be decoded (this bit is reset
by the hardware reset). The ZBOOT and ZB002 CPUs
use this mode. If the Shift Right/Shift Left bit
is 1, then Ay through AD4 will be decoded.

Each subsequent

read and write cycle will fallow

this pattern aof register selection during AS and




of bit menipulation during D5. For example, if
Write Register 3 is to be selected in Chennel A
using decoded eddress/date lines ADy through AD,,
the following bit configuration is defineds

Shift Right/Shift Left = 1
Decoded Address Lines:

ADg = 1
ADy = 1
ADg = 1
ADy = 0
ADy = 0

3.1.2 Addreasing the 78530 SCC Registers

Unlike the multiplexed I-SCC, the nonmultiplexed
28530 SCC requires two sequential sccesses for
register resde or writes. The first access is a
write to a pointer snd is then followed by = reed
(or write) to the sctusl register. The 28530 SCC
employs direct sddressing only for the dats regis-
ters (Write Register B and Read Register B8). All
other registers (with the exception of Write Reg-
ister 0 and Read Register 0) sre accesssd with the
aid of two pins (A/B and D/T) and six Command Reg-
ister bits (D through Ds).

fable 3-3 lists the bit configurations used to
select registers for each stste of the input
select pins and the Command Register bits of s
28530 SCC. If the A/B pin is High, s register in

Channel A is selected snd, if Low, 8 register in
Channel B is gelected. If the /€ pin is High
(indicating s date transfer rather than s com-
mand), Write Register B is asslectsd if in s write
cycle and Read Register 8 if in s resd cycle.

If the D/T pin is Low, the SCC performa the first
sccess of the two sequential accesses required for
the I8530 SCC. Bits Dg through Dy of the Command
Register (Write Register 0) are referred to for
the point to the selected register. Bits D3-Dy
point to the selected register as shown in
Figure 3-1.

Bite Dy - D¢ paivi 10 1he sohcied reghtter
58 ohen tn Figure 3.9,

Dy | Da [ Ds { e | By | D2 [ O+ [ Oy

Rogistor 0
Naplator 1
Noginier 2
Rogivier 3
Ropioter &
Regiater 5
Repiviecs
Poginter 7
Rogieter s
Poginer s
Pegieter 19
Roloter 11
Rogiater 12
ogister 13
Reghater 14
Rogheter 1§

Figurs 3-1. ZB530 SCC Register Select lon

T-I=1=[=[=]=1=]e]e]e]o]l=]=]e]=
“i-l-]-lelolelal=|-i=|=|o[={a}{o
~{<]elolal=lalal=l-jelal«]<]a]e
~Je[=[al-lo|=le|=|al=lol-|oi=]o
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Juble 3-3 mepa the conditions for register selec-
tion for the 78530.

Table 3-3. 8530

SCC Register Selection

A/B b/C (WRD)
pIN | PIN [ D3 b2 D1 00 WRITE | READ | comaEnTs
0 0 0 0 o 0 WRO8 | RROB
0 ] 0 0 o 1 WR1B RR1B
] 0 0 o 1 0 WR2 /A28
o 0 0 0 1 1 wR3B | RR3B
[} 0 0 1 ] 0 wRag | (RROB)
[} i 0 1 0 1 WRSB | (RR1B)
[} 0 0 1 1 o wRsD | (RR2B)
(] 0 o 1 1 1 WR78 | (RR38)
0 1 0 X X X WREB RREB 8 Date
1 0 0 o 0 o WwRoA | RROA
1 [ 0 0 0 1 WRIA | RRIA
1 0 0 0 1 0 WR2 RRZA
1 0 o 0 1 1 WR3A RR3A
1 o 0 1 0 0 WRAA | (RROA)
1 0 0 1 0 1 WRSA | (RRIA)
1 (] 0 i 1 [ WREA | (RR24)
1 o 0 1 1 1 WR7A | (RR3A)
1 [ x x x X WRoA | RReA A Data
0 i 1 0 0 0 WReB RREO o Data
o o 1 (1] 1] 1 WRY Shared
0 ] 1 (i 1 0 WR10B | RR10B
0 0 1 0 1 1 wR11B | (RR158)
o o 1 1 0 0 WR128 { RR128
0 [} 1 1 o 1 wr138 | ”R138
0 0 1 1 1 o WR148 | (RR108)
0 0 1 1 1 1 WR158 | RR158
0 1 1 x X X WREO RRBB B Date
1 0 1 o 0 0 WREA RRBA A Data
1 0 1 0 ] 1 WR9 Shared
1 0 1 0 1 0 WRIOA | RRI0A
1 0 1 o 1 1 WR11A | (RR15A)
1 o 1 1 [} 0 wr1zA | RR12a
1 0 1 1 o 1 WR13A | RR13A
1 0 1 1 1 0 WR1aA | (RR10A)
1 o 1 1 1 1 WRISA | RR15A
1 1 X X x x WREA RRBA A Dota




3.2 1/0 INTERFACE CAPABILITIES

Regardlesa of the version of the SCC, all communi-
cation modes sre established by programming ver-
ious bit configuretions into the control register
set of the write registers. Once the registers
have been initislized, data cen be trenaferred.
The direction of the data transfer depends on
whether a read or & write cycle is in progress,
and, a8 date is received or transmitted, rtead
register values may change, sltering the direction
of the data peth.

In the 78030 Z-5CC, the RA input ia held High to
read deta from 8 selected register. The data
appears on the asddress/data lines and is transfer-
red in parallel to the CPU (or another parallel
device).

In the 8530 SCC, separate read (RD) and write
(WR) inputs are wused in conjunction with the
Dats/Control (D/C) inputs to determine the type of
data and the direction of data flow ( Teble 3-4).

The SCC offers the choice of Polling, Interrupt
(vectored or nonvectored), and Block Transfer
modes to transfer data, status, end control infor-
mat fon to and from the CPU.

3.2.1 Polling

In a polled environment, bits 3 and 4 of Write
Register 1 are configured with Os to disable all
receiver interrupts. This ellows Read Register O
(ststus bit) and Read Register 2 (modified inter-
rupt vector, Channel B) to be monitored and allows

the software to determine whon a received charasc-
ter is availsble.

3.2.2 Intercrupt Operation

As a microprocessor peripheral, the SCC may ro-
quest an interrupt only when no higher priority
device is tequesting one; i.e., when IEl ia High.
Through a combinetion of internal register bits
snd external interrupt lines, each peripheral ia
configured by both the system herdware and the
software to communicate with the CPU on a priority
basia. Fiqgure 3-2 represents the interrupt struc-
ture of a ZB000 peripheral that contains four ex-
ternsl 1/0 lines (IEI, INT, INTACK, IE0) and Ffive
internal register bits. These bits include:

Interrupt Pending (IP)
Interrupt Ensble (IE)

Master Interrupt Enable (MIE)
Disable Lowsr Chain (DLC)
Interrupt inder Service (IUS).

O [we [Jowe

FROM PULLUP RERISTOR. TO M) tMPUT
OR IE0 LINE OF HIGHER TO CPU FROM CPU  OF LOWER PRIONITY
PRIORITY DEVICE ;3::)‘:1 DEVICE

Figure 3-2. Peripheral Internupt Structurs

Teble 3-4. Data Direction Cortral

A/B b/C Channel wR [

0 1] ;] Write Register Read Register
Commands Status

o 1 B Write Register 8 Read Regiater 8
Data Det s

1 il A Write Register Read Register
Commands Status

1 1 A Write Register 8 Read Register 8
Det a Data

AN

In arder for the SCC to request an interrupt the
first condition thst must be met is that the
Master Interrupt Ensble bit is set (MIE bit 3 in
WR9). Then, the specific Interrupt Ensble (If)
bit in WR9 for one of the six internsl nterrupt
sources must be est. Teble 3-5 lista these six
jnterrupt sources in their order of priority from
high to low.

Table 3-5. Interrupt Source Priority

Receiver Channel A High
Tranamit Channel A

External /Status Channel A
Receiver Channel B

Tranamit Channel B

External /Status Channel B Low

if an interrupt source IE bit is set, the SCC
Interrupt Pending (IP) bits can then be set (reed

. in Read Register 3A), signeliing the SCC's need

for interrupt weervicing. If I€E1 1is High,
informing the SCC that no higher priority device
is requesting interrupt servicing, the INT output
is pulled Low, which is the SCC's interrupt re-
quest to the CPU. The CPU acknowledges the inter-
rupt by driving the Interrupt Acknowledge signal
(INTACK) Low.

When a 28030 2-SCC responds to sn Interrupt Ac-
knawledge signal from the CPU, en interrupt vector
from the channel requiring eacvice is placed an
the multiplexed Address/Dats bua. The 28530 SCC
reaponds to the INTACK low by placing the vector
on the dats bus during a reed. This vector is
written in Write Register 2 and may be reed in
Read Register 2A or Read Register 2B. Yo speed
interrupt response time, the SCC can also modify
three bits in this vector to indicate status. 1If
the vector is read from Chennel A, status is never
included; if it is read from Chennel B, status is
always inciuded. While the interrupt is being ser-
viced (and if no higher priority device is ro-
queating en interrupt) the SCC sets the Interrupt
Under Service (IUS) bit. This action pulls the
ItD Low to inhibit ell lower priority interrupts,
both internal end external to the SCC. Fiqure 3-3
is a flawchart of the SCC interrupt protocol, end
Figure 3-4 is the Interrupt Acknowledge State
chart .

3.2.2.1 faceiver Internupt
Receiver Interrupt on All Characters

Each time a character resches the top of the re-
ceive FIFO, sn interrupt is generated. Error and
special receive conditions generate apscial vec-
tors if the Status Affects Vector bit (bit & of
Write Register 9) is set. Optionslly, a parity
error can be directed to generate the special re-
ceive condition vector.

TOPTIDN) CHECK OTHER
INTERNAL 1P, BITS,
NESET (U8 AND EX(T

INTERRUPT

STILL PENDING

e
?

Figure 3-3. Interrupt Flowchart
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e

Figure 3-4, Interrupt Acknowledge State Chart

Bits 3 and 4 of Write Register 1 are written with
e 0 and a 1, respectively, to allow interrupts on
all charecters. Special conditions such a8 rte-
ceiver overrun or parity errors generate inter-
rupts in this mode. (Section 8.1.2 gives Further
informat ion on special conditions.)

Receiver Interrupt on Firat Cherscter

This mode is normally used to sturt a Polling Loop
or Block Transfer instruction using the W/REQ
signal to synchronize the CPU or DMA device to the
incoming data rate. In this mode, the SCC gener-
stes an interrupt on the first received charecter
and thereafter generates = interrupt only if
special receive conditions sre detected. The mode
is reinitialized with the Ensble Interrupt On Next
Receive Character command, which allows the next
cheracter received to generste en interrupt. In
this mode special receive condition interrupts are
cleared by issuing an brror Reset Command (Write
Register 0). Any received data is held in the
recaive TIFO until this command is issued.

Receiver Interrupt on Special Condition Only

In this mode anly special receive conditions cuuse
interrupts. A special receive condition is one of
the following: End of frame (SDLC), overrun error
and, optionally, parity error. Whenever a special
receive condition uccurs while in this mode the

data in the receive FIFO is held until the Error
Reset commend (Write Register 0) is issued. This
ensures that the CPU has enough information to
handle the error.

Bits 3 end & in Write Register 1 are both
configured with s to allow only special
conditions to cause interrupts.

3.2.2.2 Trommmit Interrupt

If the Transmit interrupt is enebled, bit 1 of
Write Register 1 is set to 1. INT is pulled Low
when the tranemit buffer is empty.

3.2.2.3 Exterrml/Ststus Interrupt

The main function of the External/Status interrupt
is to monitor the signal transitione of the {75,
0D, and SYNC pins, however, an External/Status
interrupt is also caused by a Trenamit Underrum
condition, or a zero count in the bsud rate gener-
ator, or by the detection of a Breek (Asynchronous
mode), Abort (SDLC mode), or €EO0P (SDLC Loop mode)
sequence in the data stream. The interrupt caused
by the Abert or €0P has a special festure allowing
the SCC to interrupt when the Abort or EOP ge-
quence is detected or terminated. This feature
facilitetes Lhe proper termination of the current
message, correct initialization of the next mess-
age, and the accurate timing of the Abort condi-
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tion in external logic in SOLC mode. In SOLC Loop
mode this festure allows secondary stations to
recognize the wishes of the primary station to re-
gain control of the loop during a poll sequence.

3.2.3 Block Tramafer

The SCC provides a Block Tranefer mode to accom-
modate CPU block trenefer functiona and DMA con-
trollers. The Block Tranefer mode uses the WALT/
REQUEST output in conjuction with the Wait/Request
bits in WR1. Ths WAIT/REQUEST output cen be de-
fined under software control as @ WAIT line in the
CPU Block Transfer mode or @a 8 REQUEST line in
the DMA Block Transfer mode.

To a DMA controller, the SCC REQUEST output indi-
cates that the SCC is resdy to tranefer data to or
from memory. To the CPU, the WAIT line indicates
that the SCC is not resdy to tramefer date, there-
by requesting that the CPU extend the 1/0 cycle.
The DTR/REQUEST line allows full-duplex operation
under DMA control.

3.2.3.1 Wait

Wait Low extends the current CPU execution cycle
by adding null (WAIT) periode to the CPU cycle.
The Wait function is selected by setting bit 6 of
Write Register 1 to 0 and then setting bit 7 of
Write Register 1 to 1. In the Wait mode, the
W/REQ pin is open-collector when inactiva and Low
when active.

Bit 5= 0 Bit 5 = 1

W/REQ is Low when W/REQ is Low when
the tramsmit buffer the receive buffer
is full and a write . is empty and 2 read
to Write Register B of Read Register 8
io attempted. is attempted.

3.2.3.2 DMA Requost

The DMA Request function is selected by sstting
bit 6 of Write Register 1 to 1 and then sstting
bit 7 of Write Register 1 to 1. This indicates
that the SCC is ready to transfer deta to or from
memory. In DMA Request mode the W/REQ pin is High
when inactive and Low when ective. The SCC gives
only one falling edge on W/REQ per request.

Bit 5 =0 Bit 5= 1

W/REQ is High when W/REQ is High when
the transmit buffer the recieve buffer
is full. is empty.

3.3 SUPPORT CURCUITRY INITIALLZATION

In addition to the meny availebls modes of
communicat ion, the SCC provides support for a baud

rate generator, a Digital Phase-lock Loop (DPLL)
for clock recovery, snd message encoding.

3.3.1 Baud Rete Generstor

The baud rate generator must first be disebled for
the time constant to be loaded. The formuls for
determining the time constant for & given rate is
given below with the desired rate in bits per
second and the baud rate clock frequency in
seconds.

Clock Frequency
— 2 Constant
7 (Desired Baud fste) ime Canatan
for example, using a 3.9936 MHz signal driving the
baud rate generator, the time constants listed in
Teble 3-6 are loaded to obtaein the desired baud
rate.

Example 1:f3993600!
2(9600) /- 2 = 206

Example 2: (3993600
2(7200)/- 2 = 275.3333

{Example 2 has an ecror of .12% because the Time
Constant cen only be an integer value.)

Once the baud rate generator is leaded with the
Time Constant, it msy be ensbled by setting bits 1
and 0 of Write Register 14 to 1.

Table 3-6. Time-Constant Yalues

Rate Time Constant Error
13200 102 -
9600 206 -
7200 275 123
4800 ar -
3600 553 .06%
2400 a30 -
2000 996 04%
1800 1107 .03%
1200 1662 -
600 3326 -
300 6654 -
150 13310 -
134.5 14844 .0007%
110 18151 .0015%
5 26622 -
50 39934 -

3.3.2 Digital Phase—Locked Loop

The SCC contains 8 Digital Phase-locked Loop that
recovers clock information from a date stresm with
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NRZII or FM coding. The DPLL is driven by & clock
nominally 32 (NRZI) or 16 (fM) times the data
rate. The DPLL usee this clock, along with the
data stream, to construct a receive clock for the
data.

MRZI encoding (DPLL)

The DPLL counta the 32x clock to create nominal
bit times. While counting, the DPLL ia sesrching
the data stream. Whenever an edge la detected, the
OPLL adjusts its count (during the next counting
cycle) so that the terminal count is clossr to the
center of the bit cell. To determine how much of
an adjustment must be made, the DPLL divides each
nominel bit time into three regions.

Region 1 extends from the DPLL count of 0 until
hal fway through count 15. Reglon 2 sxtends from
halfway through count 15 until halfway through
count 16. Reglon 3 extends from halfwsy through
count 16 umtil the next coumt of 0. The data edge
normslly occurs betwsen counts 15 and 16 or in
region 2, with no subsequent adjustment. No ad-
Juatment is necessary if there is rno edge detec-
tion during the 0 to 31 counting cycle. If the
data edge sppears between counts 15 and 16, the
falling edge output of the DPLL is centered on the
bit cell and is used by the receiver to sample the
RxD input.

If the transition in the incoming dsts stresm did
not occur during region 2, the OPLL needs to make
an edjustment to the counting sequence in order to
bring its terminal count closer to the center of
the bit csll. If the tranaition of the incoming
data stresm occura during region 1, the DPLL out-
put is causing the date to be sampled too lste in
the bit cell. To remedy this situstion, the DPLL
shortens the count by one during the next counting
cycle. If the trangition in the incoming data
stream occurs during region 3, the DPLL output is
csusing the date to be sampled too early in the
bit cell. [In this casse, the count ie extended by
one during the next counting cycle. The small ad-
Justmerts asre chosen to prevent instebilities in
the output of the DPLL, which cannct tell a nolse
edge from s date edge. By meking the sdjustmerts
small, the system becomes highly overdamped, which

is good for rejecting noise but increases the time -

requirad to lock up to the data atreem.

Without a special stertup prooedure, the DPLL
could require up to 16 transitions on the line to
count the sampling edqe. This is clearly unaccep-
tahle becsuse in SDLC, there may be only three
flags praceding the first frame. With NRZI, there
are only three transitions on the line. To avoid
this problem, the NPLL hes a special Startup mode

controlled by a command in Write Register 10. In
thia mode, the DPLL site st count 16 and waits
for an edge. The First edge detected is presumed
to be & valid dsta edge and the DPLL begins count-
ing from thet point. IF the first edge was in fact
a8 valid dats edge, the DPLL beqins sampling cor-
rectly in the middle of a bit cell. If the First
edge the DPLL detected was 8 noise edge, then the
DPLL will lock on, slthough it will tuke longer to
do ao. When the DPLL recognizes the first edge,
the Startup mode is sutomatically cancelled.

The maximum of one 32x clock correction per bit
time places a constraint on the maximum errors
allowed in the 32x clock rate. In SDLC, the
longest time between 0s is seven bit times, cor-
responding to Fflags with shared Os. To remain
locked on the data streem, the nusber of errors in
the 32x clock must be leas then the maximum number
of corrections allowed in one step. A larger cor-
rection might seem eppropriste, but other consi-
derations enter into the choice. If the DPLL is
slso supplying the transmit clock, large correc-
tiona to the DPLL output intreduce undesirasble
amounts of jitter into the tranemitted dsta
stream.

The 32x clock for the DPLL can be programmed to
come from either the RIxC inpit or from the output
of the beud rate gensrator.

3.3.3 Clocking Optioms

All transmit and receive clocking options are
welected via Write Register 11 (ses Figure 3-5).
Bits 0 and 1 are used to select output source for
the TRxC pin. Bit 2 determines whether the TRAXC
pin is an output or an input. Bits 3} and 4 amelect
one of four sources of tranamit clocks:

» ATxC pin

o THxC pin

@ Baud rate gensrator output
e DPLL output

Bits 5 and 6 select one of the four clock eources
for the recesive clock. Finally, bit 7 selects
whather or not a crystal (XVAL) is connected to
the RTxC pina.

The Receive/Tranemit Clock (RTxC) input may supply
the receive clock, the tramamit clock, the clock
for the baud rate generstor, or the clock for the
Digitasl Phase-locked Loop, These pins can also be
programmed to use their respective SYNC pine as s
crystal oscillator.

Tha TRxCA/TRxCB pins may be programmed either
inputs or outputs. As an input, the pin supplies
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WAITE REGISTER 11

[6]0 ] iz our = xvaL oureur

[0 11} thet our = raansunT cLock

{ 1|0 | ™2 our - s cenenaTon ouTRUT
L] ] a2 out = opue oureor

0 = Tt rur
1= Yl ourPur
[0 Jo] rmanamr clock - ATE pin
{0 1] vnansm cLocx » TRGT v
[T157] raanswir croc = sn aenenarom oureur
[ L] rmawsmir cuocx « oru oureur

[oTo | meceve crock « AT P

| o 1 1| meceme cLock - TAcC #s

| 110 | neceve crock ~ mn aemenaton oursur
|1+ mecewe cLoen = oews outeur

0 = NO XTAL
1 = WEEC XTAL

figure 3-5. Transait snd Clocking Opt ions

aither the receive or transmit clock. As &
output, it may supply the DPLL, crystsl
oscillator, baud rate generator, or the transmit
clock.

The output of the baud rate generator can be used
ag either the transmit clock, the receive clock,
or both., It cen also drive the the Digitsl Phase-
Locked Loop. If the receive clock or transmit
clock ia not programmed to come from the TRxC pin,
the output of the ba