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in the content hereof without obligation of Intercontinental Micro
Systems Corp. to notify any person of such revision or changes.

(Information contained herein is Proprietary to I.C.M. Corp.)




CPE-48000: CPU Manual Manual Revision 1.0 of 3-4-82.

##4+ INTRODUCTION #**#*

The INTERCONTIMENTAL MICRO SYSTEMS CORP. (ICM) CPZ-4B000 single
board central processor is a Z80A (tm) based computer board designed
to meet or exceed the IEEE 5-100 Bus specification. This third
generation computer incorporates all the features necessary for a
complete, stand alone CP/M (tm) system and is perfect for use in
multi-processor or multi-user/multi-tasking architectures utilizing
operating systems such as MBE/M (tm), OASIS (tm), TURBODOS (tm) and
CP/NET (tm).

Features such as an independent interrupt structure, Direct
Memory Access, a 16 Megabyte Memory Management Unit and a bank
selectable on-board 64K memory coupled with I/0 devices such as a
floppy disk controller, a 2-port serial controller and a 2-port
parallel controller provides the user computing power on a single
board heretofore unmatched in the 5-100 Bus industry. Other features
incorporated are listed as follows:

* JEEE 5-100 Bus Compliance

280A (tm) 4MHz Operation

* Single or Double Density Floppy Disk controller with up to
four B™ or 5 1/4" floppy disk drives in either DMA, Interrupt
or Programmed I/0 mode.

* Two Serial I/0 channels with one charinel programmable in either
DMA, Interrupt or Programmed I/0 mode.

* Two Parallel I/0 channels with one channel programmable in
either DMA, Interrupt or Programmed I/0 mode.

* Pour Channel Direct Memory Access Controller

* §4 Ebytes of On-Board Dynamic RAM with Memory Deselect of 4
Kbytes to 64 Ebytes under software control

* Memory Management of 16 Megabytes of system memory

Eight Vectored Priority Interrupts chained together with I/0

Interrupts for use with I-80 Mode 2 Interrupts -

Provisions for either a 2 Ebyte or 4 Ebyte on-board EFROM

(Monitor in a 2 Kbyte EPROM supplied with board.)

Software Selectable Baud Rates

Real Time Clock

Synchronous or Asynchronous operation using the Z80A SIO chip

CP/M (tm) and MP/M (tm) Operating Systems available

Turbo=-Disk (tm) Implementation Included

*

»

* % N ¥

{Information contained herein is Proprietary to I.C.M, Corp.)
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FPERFORMANCE SPECIFICATIONE
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BUE Immmg“'.‘.""illnijt'l-ij]itll'll--lll--ll'-l-'!!“".‘.IEEE E‘lnu
SERIAL I/0 CHANNELS
Synchronous Operation
Baud Rate@...isesnssssscsssrsssssssnannsnnannnnessedp to BOOE Baud
Data TranSfer..sssssesssnsssnsaasDMA, Interrupt or Programmed I/0
Asynchronous Operation
Bﬁﬂﬂ R‘tﬂ-'g¢1l---llilgllln-l-ll-l-.lll-i-ll-ll.lrlliiitIll'!'lllup tn' SUK Eauﬂ
Clﬂﬂk Rataillilliiiiii!I-l-!!liiiiill' 15[ 32 Qr E‘ Ti—'l-'rﬂﬂ- Eﬂl-“a Rate
Bitﬂf’:hﬂl’ﬂ.ﬂt&!-----;------'-1------:--;-r-mqq-m---+---5! E' T a: B
StDp Bitnll}lilli!lliiriilrl-llrll-lrllllllrill!-r!t#flllll'll' 1!‘ 1 1.;2 n‘r 2
-Parit-y--ii-ll‘.l-lll-'ll-‘--—-t--ttiitlltllllilll!I'I'Mdl E—“En ar Hnne
Data Transfer.....sssssssssssass++DMA, Interrupt or Programmed I/0
I/0 INterfaACE.uesesassassssssssssssssssThrough Personality Boards
PARALLEL I/O CHANNELS
Bata RatEI'lll'.l"..iiilﬂi"lililflifl.-'..-.-up hu auux Brtaﬂfsen
Channel A Data Transfer.....ssssss.DMA, Interrupt or Programmed I/0
Channel B Data TranSfeC...sssssssssssssslnterrupt or Programmed I/0
Interface SignalS....«.se2...16 Data Lines Plus 4 Handshaking Lines
I/0 INterfacl@ecsssscssssssssssssnssannassThrough Perscnality Boards
FLOPPY DISK CONTROLLER
Data Rate/B-Inch Double-DensSity¥...eeeeesscsessssass300,000 Bits/Sec
Data Rate/8-Inch Single-DensitVesesassssssssssnssss2o0,000 Bits/Sec
Data Rate/5 1/4-Inch Double-DensSity.esssssssssssass250,000 Bits/Sec
Data Rate/5 1/4-Inch Single-Density.sessrsssessss:.125,000 Bits/Sec
anattlinlillrill'lI-l-llrItlIItii-tIIlltilll‘tllll‘llIBH 3'?“ o: 512 EEL"EGII
nﬂta Trmnfﬂr;;-.lillia-.-l-l-l-li--llr-i-llM, IntEFII-'I.Pt ﬁ]‘.’ Pfﬂgrmtl I;‘I'G
I/0 INtRLfACR. s sassccssessssncsnnnnssnssasThrough Peraonality Boards
INTERRUPT COMTROL
Hmbe: uf chmnﬂlslll-lint-l-ltllll-l-ll-l-llr'llIll-#If!illl*llllill'llliiﬂ
?rinrit&r.'gy'g"jiijiijtii-iiiii-l-il-l-llll-lll-lliIllIRutlting or Fixed
Interrup‘t H.ﬂdEE.¢¢¢-q.q.ntq.ni-la.ilai'lll--ngau Mode UJ Hﬁﬂﬂ 1 or Mode 12
REAL-TIME CLOCKE
OperatioN..escevesssssssasesnss-S0ftware Polled or Interrupt Driven
nge..'.-""'*"l‘..l...I..I..‘.."‘.."..".'s?'s Hz tﬂ 1.2155 HHB

(Information contained herein is Proprietary to I.C.M. Corp.)
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64K DYNAMIC RAM MEMORY
Bank SelectioN.............May be bank selected in increments of 4K
to 64K commencing at 4K boundaries; e.g. BE of memory
may be selected or deselected commencing at location
CO00(hex) as defined by software.
Wait Statea...,.......................4¢¢-¢+a--+---------------ﬂﬂnﬂ
Direct Memory TranB8ferS....sesssssssssssssssT0/From 510, PIO or FDC
DIRECT MEMORY ACCESS CONTROLLER
Channel O..eeevessnsassssassCascade Mode for IBEE 5-100 Bus or Used
with Channel 1 in Memory-to—Memory Transfers
Chﬂ.l‘lﬁ!l liitiitill-l-ll-l-lli;llil;&lillllllchannel ﬁ ﬂf -SIG Cﬂﬂtrﬂllﬂr
chm‘el 2."."..".."‘..'.."'.."'.'."‘."'."“'FIBPFY Diﬂk fnntrnller
Channel .. .eeesscssssnssnssssssisssssernannal A of PIO Controller
EFROM L i
TYP“"".."I'.li..-."-."I"-"I".I'z?lﬁ 25 EPRM nr 2?32 “E Epkm
wait stﬂtanlljll-llllll-lll.lll.l-lll-lli-llri-lll'llIitiitll‘liilil"lili“one
Functiuna'lI'I‘I'I'ii'r'i'l‘"l-"iill‘ll'lli...ill-lamtulp-‘nd HnnitGI
POWER REQUIREMENTS
?oltages.........¢....¢-.-...¢+.¢¢oaa-a--'--4--+ﬂ VDC @.2.5 A (max)
+lé VDC @ 0.2 A (max)
-16 VDC @°0.2 A (max)
Pwer.‘tjjlljflll|lllIulill-liI-lll-lllllillilll'l"..."‘iiizz H tmﬂ-x}
QOPERATING ENVIRONMENT
Temperutu:e..-.a----.----.-¢-..-.-----------D to 45 Degrees Celsius
Relative H“miditg-tiiiivitiilliili#llllllillillill'l'l"iiiu to 95%
CONSTRUCTION
Circuit Board.......Four Layer Glass Epoxy, Socldermask over Copper.
All IC's in Sockets
Ennnactots...;.......-..---¢;-..¢-----------Ehrﬂuﬂﬂd for Protection
ﬂsrlm.¢.¢;.¢|iili-|oll-l-lI-Ill-lllilli!lrilr't‘itlTﬂst“d and Burnﬂﬂ'xﬂ
WARRANTY csussnssssnsasssnnssssPUll One Year Warranty (Parts and Labor)

* 780 is a Trademark of Zilog, Inc.
CP/M, MP/M and CB/NET are Trademarks of Digital Research
OrSIS is a Trademark of Phase One Systems
TURBODOS is a Trademark of Software 2000, Inc.

{Information contained herein is Proprietary te I.C.M. Corp.)
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*#4%% FUNCTIONAL DESCRIPTION ##*%

The CPZ-48000 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
64 EBYTE DYNAMIC RAM/LOGIC
2/4 EBYTE EPROM
INPUT/CUTPUT CHIP SELECT LOGIC
CPU CONTROL SIGNALS GENERATOR
CLOCK GENERATOR
POWER-ON CLEAR/RESET LOGIC
5-100 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.

INPUT/OUTPUT STRUCTURE

T -

ks a point of reference, an 1/0 device is defined as a device
which, under program control of the ZB0 CPU, controls a peripheral
device Oor memory.

The I/0 devices contained on the CPL-4B000 consist of:

Ig0A BSIO-0 (Serial Port Controller, SIO)

Z80A PIO (Parallel Port Controller, PID)

WD1793 + SUPPORT CHIPS (Floppy Disk Controller, FDC)
AM 9517A-4 (Direct Memory Access Controller, DMA)

AM 9519A (Universal Interrupt Contreller, UIC)

B253 (Programmable Timer/Counter, PTC)

74LE610 (Memory Management Unit, MMOD)

v 40011

0Of these, the first three are used to communicate with cff-board
peripheral devices and will be referred to as the "“OFF-BOARD"
peripheral I/0 controllers. The remaining are  "ON-BOARD"™ I1/0
controllers.

{(Information contained herein is Proprietary to I.C.M. Corp.)
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state for one half the count, and at logical ONE for the remaining
half of the count. The counter decrements for each clock period that
is received.

The B253 is programmed by the CPU specifying the mode, leading
sequence and counter contents. The Baud rates that can be derived
from the 2.4576 Megahertz clock are listed as follows:

Baud Rate Theoretical Freguency (16 x clock)

e = i e . . A

50 0.8 kiloHertz
75 1.2 kiloHertz
110 1.76 kiloHertz
134.5 2.152 kiloHertz
150 2.4 kiloHertz
300 4.8 kiloHertz
600 9.6 kiloHertz
1200 19.2 kilcHertz
1800 2B.B kiloHertz
2000 32.0 KkilcHertz
2400 38.4 kiloHertsz
3600 57.6 kilocHertz
4800 76.8 kiloHertz
7200 115,2 kiloHertz
2600 153.6 kiloHertz
19200 307.2 kKiloHertz

PARALLEL I/0 PORT CONTROL INTERFACE

- - i
-

The parallel I/0 Port Control Interface consists of the Parallel
1/0 Controller (PIO). The Parallel I/O Controller is a programmable
two-port LSI component, which interfaces peripheral devices to the ZB0
microprocessor. The PIO provides data transfer to and from peripheral
devices under programmed I/0, interrupt contrel 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 alsc connected to this interface. The PIO is
flexible and may be connected to peripheral devices reguiring
differing protocels.

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-48000 to provide the
hardware drivers and receivers, logic and other circuitry as required.
Refer to Appendix A for a description of the parallel Personality
Modules currently available.

{Information contained herein is Proprietary to I.C.HM. Curg.}
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An interrupt line is brought inte the interface to give the user
the capability of servicing interrupts. The interface is implemented
through a 26-pin Ansley connector. .

To program the PIO, 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.

Double- or Single-Density Floppy Disk Controller (FDC)

The CPZ-4B000 uses the Western Digital WD1793 or the Fujitsu
ME8877 Floppy Disk Controller plus the WD2143 and WD1691 support chips
as the basis for the controller. A reliable phase-lock-loop circuit
is implemented giving the user error free disk operation. Up to four
f-inch 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. The only limitation is that 8" and 5 1/4"
drives cannot be mixed. Any combination of single/double sided and
single/double density drives may be connected.

The FDC is connected to the drives wvia a Personality board
FPBL00-XY and an adaptor board depending on the type of drive (8" or 5
1/4") and type of cable. For example, an FPB100-11 consists of the
personality board and an edge card connecter adapter for 5 1/4-inch
Floppy drives., Header plug connector adaptors are also available.

A jumper opticn on the FPBl00-XY allows the user to configure
the board for either B8-inch or 5 1/4-inch. This technigue 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 his particular needs.

ON=-BOARD I/0 CONTROLLERS

o - S - -

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

DMA Controller

The DMA Controller consists of the 9517A-4 Multimode DMA
Controller, which is a LSI component designed to allow external
peripheral devices to transfer data directly to and from the on-board

{Information contained herein is Proprietary to I.C.M. Corp.)
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system memory. The use of this data transfer technigue greatly
enhances the system data throughput because the 280 microprocessor
does not have to deal directly with the transfers, and is free to
perform other computing functions.

DMA Operations

i -

The 9517A is a programmable device, which enables the programmer
to free the CPU from the repetitive task of controlling data block
transfers by providing "external™ 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* jis 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 subseguent 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 B8517A, it
performs all of the indicated actions witheout further supervision from
the 280 microprocessor. In all cases, the user of the CPI-48000 has
full control over these parameters and events by having the capability
to access any of 27 data and control registers. Once the DMA transfer
has begun {alsn 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 Controller may be operated in either burst or cycle-
stealing mode. Cycle-stealing is recommended if concurrent CPU
processing is desired while I/0 processing is taking place, Burst
mode is recommended for operating with fast peripheral devices which
could lose data if not responded to in a timely fashion. The transfer
rate is 1 megabyte/sec, with DMA operating in burst mode.

DMA Channel Assignments

The CPZ-48000 utilizes all four channels of the 9517A, Channel
0 is dedicated to the 5-100 Bus pHOLD line, channel 1 to the SIO
serial data channel A, channel 2 to the FDC Data Reguest Line, and
channel 3 to channel A of the PIO parallel I1/0 port. The DMA channels
may be programmed for either fixed or rotating service priority.
Belection of fixed priority gives the 5-100 Bus the highest priority
and parallel port A the lowest. The peripheral device which has
higher throughput and which may require closer supervision could
connect via the 85-100 Bus, or reside in the peripheral device
enclosure and communicate via data ports. Should that peripheral be

(Information contained herein is Proprietary to I.C.M. Corp.)
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connected directly to the 8-100 Bus, fixed priority servicing is
recommended., 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 3 times that available using ZBOA 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. 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 Z80 executes block move transfers
(LDIR etC...) at 21 clock cycles per byte, the memory-to-memory
function of the DMA controller will move a byte in 7 clock cycles, or
3 times faster.

The S5=-100 Bus channel (channel 0) is normally operated in
"CASCADE"™ mode. Under cascade mode, the DMA Controller simply
isolates the CPZ-48000 from the 5=100 Bus while the off-board DMA
transfer occurs. The power of this technigue is that any number of
DMA type devices may reside on the S5-100 Bus limited only by system
data throughput considerations.

During power-up or reset, the DMA Controller is cleared to a
state in which DMA requests registers are masked. The cascade mode
and other registers must be programmed before channel 0 is active.
This should be done as part of an initialize sequence.

Interrupt Control Logic

The interrupt control logic gives the CPZ-48000 user the power
to respond to the maskable interrupt (INT*) in any of three modes.
These are referred to as modes 0, 1 and 2. Mode 0 is identical to the
B0B0 interrupt response mode, whereby the interrupt controller instead
of memory can place a restart instruction on the data bus and the CPU
will execute it. Mode 1 response is identical to that of a non
maskable interrupt, except that a restart to location 003BH is
executed instead of to 0066H. Mode 2 response allows the user an
indirect call to any memory location within a 64 kilobyte memory
address space by forming a 16-bit pointer to a table of interrupt
service pointers. The l6-bit address is formed by combining the upper
B-bits of register I of the CPU chip with the lower B-bits of the
interrupting device address to form a pointer to a table of 16-bit

(Information contained herein is Proprietary to I.C.M. Corp.)
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address pointers to the interrupt service routine.

Interrupt Controller/Select

The CPZ-48000 interrupt controller consists of the 8515A
Universal Interrupt Controller. This is a LSI device which provides
up to eight maskable interrupt request inputs. Upcn receipt of an
unmasked interrupt request, a byte of previously stored informaticn is
output to the data bus. This enables the CPU to process interrupt
service routines by executing restarts or indirect jumps to those
service routines. Expansion to the interrupt structure is provided by
a priority technique in which enable in/enable out signals are
connected in series ("daisy- chained"). The higher priority
interrupting davice's enable input is set to logical ONE by
permanently connecting it to a pull-up resistor. The SIO enable input
line is pulled up to a logical ONE, its enable output line is tied to
the enable input line of the PIO and the PIO enable output line is
tied to the enable input line of the 9519A. The enable output line of
the 95194 is tied to an S-100 Bus. The eight interrupting channels
are serviced on a fixed or rotating basis. Within the SI0, priority
igs fixed, Channel A is assigned a higher priority than Channel B. The
receiver, transmitter, and external status are assigned priocrity in
that order within each channel. Similarly, interrupt priority for the
PIO is fixed, with Port A having higher priority than Port B. In
summary, the CPZ-48000 interrupt priority daisy chain is as follows:

Priority Device
1 SI0 channel A receiver
2 SI0 channel A transmitter
3 SI0 channel A external status
4 EI0 channel B receiver
g SI0 channel B transmitter
& SI0 channel B external status
1 PIO port A
8 PIO port B
9-16 9519A inputs (fixed or rotating)
17-nn 5-100 Bus interrupt device(s)

MOTE: Any I/0 device in the S§-100 Bus which uses the INT* line
must use this priority chain scheme and must supply its veetor. The
1/0 device must connect to IPROCESS* (response in progress line, pin
65 of the 5-100 Bus) and to the PCHAIN (Priority enable output Line,
pin 21 of the 5-100 Bus). The IPROCESS* connection must be made with
an open-collector driver, If the I/0 device does not meet these
conditions, then it must use the vectored interrupt facility of the S5-
100 Bus (lines V10*-V17%*).

(Information contained herein is Proprietary to I.C.M. Corp.)
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An additional feature of the CPZ-4B000 is that data transfers
from +the peripheral devices may be handled in a polled mode. This
requires that the 9519A device be programmed for polled mode and the
status register interrogated for +the occurrence of the interrupt
source signal. 1In 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 eight events occurred.

Jumper options allow the user to choose among twelve 5§-100 Bus
interrupt signals (VIO* to V17*, INT*, PWRFAIL*, NMI* and ERROR*), as
well as six internally generated interrupt signals corresponding to
the completion of each of the three DMA transfers, FDC interrupt, the
parallel port interrupt, and the real time clock. The user selects
eight of these signals to be inputs to the Interrupt Controller. The
real time clock allows interrupts to be generated at a programmable
rate, or they may be software polled.

Signal Source

VIOD*=V17* 5=100 Bus

FINT* FDC Interrupt

EDMAL* S5I0 channel A DMA end of transfer
EDMAZ* FDC DMA end of transfer

EDMA3* PIO port A DMA end of transfer
SERR¥* S=100 BUSE ERROR

RTCLE Real time clock

PIHNT* Parallel port interrupt

The 5-100 Bus signal INT* is connected to the CPU's INT* bus via
an open-collector gate to OR-tie onto the bus to which the on- board
interrupt devices are connected (S5I0, PIO and 9519A).

The CPU's non-maskable interrupt line (HMI*} may be selected to
respond to signals on the 5=100 Bus MMI* or PWRFAIL* line. All of
these options are implemented by use of jumper plugs.

MEMORY MANAGEMENT UNIT

The Memory Management Unit consists of the 7V4LS61l0 MEMORY
MAPPING DEVICE plus associated logic. The 74LS610 is a paged memory
mapping device which expands the 280 1l6-bit address to 24 bits,
increasing the addressing capability of the Z80 from 64K bytes to 16
Hagab¥tan. Two modes of operation are possible, These are the "PASS"
and "MAP" modes. The 4 MSBits of the I80 are input to the 74L5610.
These bits address one of sixteen l2-bit registers; the outputs of

{Information contained herein is Proprietary to I.C.M. Corp.)
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which are output on the address bus. In pass mode, the ZB0's 4 MSBits
merely pass through the 74LS610 to the corresponding 74L5610 address
outputs. The remaining 8 bits of extended address lines are forced to
logic zero. In map mode, the contents of ¢the addressed mapping
reglister are output on the address bus, This technique proves to be
quite powerful since the extended address lines .appear on the bus
dynamically. The 12 bits of extended address constitute a "PAGE"
address. The remaining 12 lower order address lines address the
locations within each page. A "PAGE" consists of & Ebytes. There are
two hundred and fifty-six 4K pages to give a total of 16 megabytes of
storage.

The Memory Management Unit allows the user to map any logical 4K
bleck of memory to any physical 4K block within the 16 megabyte range.
Thus, Several programs or "TASKS" can share one main program by
changing logical 4K block addresses.

The Memory Management Unit lends itself to the generation of
address lines in compliance with the IEEE 5-100 Bus specification.
The signal PSTVAL* is input to the 74LS610 to control  the
transparent latch function. Thus, the address lines as sampled on the
falling edge of PSTVAL* are latched for the duration of a memory
cycle as required by the specification. The Jlatching operation
functions in both the pass and map mode.

64 Ebyte Dynamic RAM/Logic

. T e o e e

The 64 Ebyte Dynamic RAM and associated logic consist of eight
6 4E-by-one-bit Dynamic RAM's, an address multiplexer, RAS/CAS/REFRESH
generator, RAM enable logic and the Window DeBelect circuiltry.

The 64 KEbyte RAM's utilize on-chip auto-refresh logic. This,
coupled with additional external logic provides effective refresh
techniguee suitable for Z80 and S-100 Bus operations. Two octal
drivers are utilized to multiplex the 16-bit address lines to the
RAM"s, A RAS/CAS/REFRESH circuit generates the reguired ¢timing for
the proper reading, writing and refresh cperations of the RAM. The
RAM enable logic disables the on-board 64 Ebyte RAM when off-board RAM
is addressed., The 5-100 Bus signal PHANTOM is also sensed to disable
the on-board RAM when this signal is active. A Window Deselect
Circuitry is provided to perform two functions. The first function is
to deselect a portion of RAM during cold-start boot-up to allow a 2 or
4 FKbyte monitoer/boot-up PROM to exist in the 64 Ebyte address space
without bus conflicts with the RAM, The c¢old-start boot-up process
consists of:

- Deselecting the lst 4 kbyte locations of the RAM address

{Information contained herein is Proprietary to I.C.M. Corp.)
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£-100 BUS CONTROL SIGNALE GEMERATOR

e . e . B o —

The 5-100 Bus Control Signals Generator consists of the logic
necessary to generate key 5-100 Bus signals such as pSYNC, PSTVAL*,
FWR*, and pDBIN.

pSTVAL* is of particular importance, as this signal is used to
to perform a transparent latch function for other signals, the result
of which is to generate 5-100 Bus signals in conformance with the IEEE
timing standards. Address and data lines are latched with this signal
whereby status is latched or unlatched as selected by a jumper. While
in the latched mode, the CPZ-48000 4is set for full IEEE timing
conformance. The transparent mode enables systems to operate in
conformance with Z80 timing.

Jumper option JC is provided to configure pDBIN to any given
system which may not tolerate the stringent IEEE timing requirements
for this signal. Read access time can be adjusted by selecting one of
the two positions on the header,

8=100 Bus Interface

The 5-100 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
Input Data Bus
Output Data Bus
Status Bus
Control Input Bus
Control Output Bus
DMA Control Bus
Vectored Interrupt Bus
Utility Bus
System Power
Manufacturer specified lines
Reserved lines

L o 00 00 o Oh LA 00 00 0D B

Devices connected on the bus are classified as either bus
masters or bus slaves and as either permanent or temporary masters.
The CPZ-48000 is a permanent bus master. Any other master connected
to the 5-100 bus may take control of the bus by making the appropriate
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DMA request provided no internal DMA by the 5I0, FDC, or PID is in
progress. If the DMA controller is programmed for fixed priority
operation then the 5~100 Bus DMA request will be honored £irst if
gimultaneous DMA reguests occur.

Each of the 5-100 Bus signals utilized by the CPZ-4B000 are
described on the following pages. A summary of the S5-100 Bus signals
is included in Appendix B.

Address Bus

——— e e e

The address bus consists of 24 lines used to select a memory
location or an input/output device during a bus cycle., All 24 lines
are active during a memory read, write or opcode fetch (Ml) cycle
unless the Memory Management Unit has been programmed for pass mode in
which case the uppermost B bits (Al6-A23) are forced to legic zero.
The least significant byte of the address lines is active for input or
output cycles. Address bus lines are enabled while ADSE* is inactive
{(no 8=100 Bus DMA cycle in progress). The address bus lines are
denoted as A0 through A23, with line AQ representing the least
significant bit. Lines AOQ through A7 compromise the least significant
byte and lines A8 through AlS5 make up the "high" address byte with
bits Al6é 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 reguired by the IEEE 8-
100 Bus standard.

Input Data Bus

There are eight input data lines which are enabled onto the CFPU
data bus when the enabling signal DIEN* is active. This signal is
active under the following conditions:

1. AN EXTERNAL I/0 CYCLE IS INITIATED.
2. AN EXTERNAL MEMORY CYCLE IS INITIATED.

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

(Information contained herein is Proprietary to I.C.M. Corp.)
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Output Data Bus

- —_——

There are eight data cutput lines which are enabled by the
signal DODSB*., A line driver conditions these lines to conform with
the IEEE S=100 Bus standard.

Output Data Bus lines are designated DO0 through DO7, with 1line
D00 representing the least significant bit.

Status Bus

s =

The status bus consists of eight output lines which define the
current CPU bus cycle type. Seven of the eight lines defined in the
5-100 Bus Bgecificatinn are utilized by the CPZ-48000. These lines
are enabled while the enabling signal BSDSB* is inactive. Status
signals may be selected for full IEEE timing performance (latched
mode) or for Z80 timing (transparent). This selection is made through
jumper option JI. An octal latch/line driver is used to condition all
lines of the Status Bus in conformance with the IEEE 8-100 Bus
standard. The seven lines of the Status Bus are:

Status Funection

sMEMR Memory Read

BM1 Opcode Fetch

BINF Input

sO0T Output

sWO* Write cycle

BINTA Interrupt acknowledge
sHLTA Halt acknowledge

The status signal SXTRQ* (l6-bit data transfer reguest]) is not
used in the CPE-48000 and is left open. The remaining Status Bus
lines are described in the following paragraphs.

SMEME (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).

{Information contained herein is Proprietary to I.C.M. Corp.)
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Ml (Opcode Fetch)

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

sINP (Input)

sINP is a status signal indicating that a peripheral device read
cycle is in progress.

s0UT (Output)

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

sWo* (Write Cycle)

sWO* is a status signal indicating that a write cycle is in
progress, wherein data is transferred from an 5-100 Bus master to a
slave,

SINTA (Interrupt Acknowledge)

e . i S N

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

sHLTA (Halt Acknowledge)

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

{Information contained herein is Proprietary to I.C.M. Corp.)
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Control Input Bus

The Control Input Bus consists of six signals, five of which are
used in the CPZ-48000. These lines allow 5-100 Bus slaves to
synchronize the CPZ-48000 with conditions internal to the bus slave,
to request the relinguishment of the S~100 Bus (DMA request) and to
disable the CPU from the S=100 Buz., The signals are conditioned by
pull-up resistors and Schmitt-trigger input receivers.

The five lines of the Control Input Bus are:

Line Function

RDY Slave ready

XRDY Special ready

INT* Maskable interrupt reguest
HMI* Hon-maskable interrupt request

HOLD* DMA reguest

These lines are described in the following paragraphs.

RDY (Slave Ready)

e e - e s .

This control line is used by 5-100 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.

XRDY (Special Ready)

This control line is used as a special caadg 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
walt states to the CPU.

INT* (Maskable Int. Reg.)

o e e e

This control line is used to reguest 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

(Information contained herein is Proprietary to I.C.M. Corp.)
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opcode or vector information asserted on the bus by the bus slave
initiating the interrupt. Interrupt may be asserted on the INT* line
by the SI0, PIO or the 9519A interrupt controller. Logic is provided
to sense these conditions and to reiﬁund appropriately. INT* should
be asserted as a continuous level and held active until a response is
received.

NMI* (Non-maskable Int. Reg.)

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

Harmallg, only critical signals are connected to the MMI* line.
The CPZ-4800 provides the option to connect the 5-100 Bus signal

PWRPAIL* to the NMI* line via a jumper option. MNMI* is sensed on a
gignal edge transition.

HOLD* (DMA Reguest)

This control line is used by 5-100 temporary bus masters to
request control of the 5-100 Bus from the CPZ-48000. This line may
be disabled under software control through the 9517A controller. When
enabled, a DMA cycle may be initiated by asserting this line. The
9517A DMA controller will respond with the signal pHLDA when the cycle
is initiated, and will relinquish contrel te the temporary bus master.

Control Output Bus

e . e . S o B e

The control output bus consists of six lines, one of which is
pptional. 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 5-100 Bus standard.

{Information contained herein is Proprietary to I.C.M. Corp.)
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The Bix lines of the Control Output Bus are:

Line Function

pSYNC Cycle start
PETVAL* Status walid
pDBIN Read strobe

EWR* Write strobe
pPHLDA Hold acknowledge
PWAILT Wait (Optionmal)

These lines are described in the feollowing paragraphs.

PSYNC (Cycle Etart)

PE¥NC 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 c¢lock in accordance with the IEEE 5-100 Bus
standard. pSYNC does not become active during a refresh cycle.

PETVALY* (Status Valid)

PSTVAL* is a control signal which indicates that address, Data
and &Status signals have stabllized 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 =ignal as the 1latching
signal, the address, data, and status signal timing will conform to
the timing specified in the IEEE standard.

pDBIN (Read Strobe)

pDBIN is a control signal which gates data arriving on the CPU
data bus from an external source., Header jumper opticon JC ig provided
to specify the pulse width and timing for this signal. Two options
are available:

a4, FUOLL IEEE TIMING CONFORMANCE: In this option, pDBIN goes
active at a specified time after pSTVAL* goes active.

This presents the smallest read access time window
available. A single clock cycle duration is typical.

(Information contained herein is Proprietary to I.C.M. Corp.)
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$ (System Clock)

$ is the 5-100 Bus system clock. ¢ has the same sense as the
inverted CPU computer clock (BCLE).

CLOCE (Clock)

CLOCK is a 2 Megahertz Utility clock signal to be used by slave
devices.

MWRITE (Memory write)

- T - A [l e . A .

This line is optional on the CPZ-48000. It may be connected to
the bus wvia jumper option JD, or this signal may be generated
externally to the CPZ-48000, in which case the Jjumper would be
omitted.

Logic is provided sc that MWRITE is generated by either CPI-
48000 on-board signals (pWR* & sOUT) or by off-board signals if the
status and control bus drivers are disabled. This =signal is active
during DMA and CPU memory write cycles.

*** HOTE **r
Care must be taken that the signal is generated at only one
point in the system.

POC* ([Power-on Clear)

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

SLAVE CLR* (Slave Clear)

o

SLAVE CLR* is the signal line which resets all slave devices on
the 5-100 bus. During power-on clear, this line is asserted by the
CPI-4B8000 power-on clear logic. External devices may assert RESET*

(Information contained herein is Proprietary to I.C.M. Corp.)
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and, in doing so, assert SLAVE CLR* as well. RESET* is driven by an
open-collector driver.

ERROR* (Error)

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

PWRFAIL* (Power Failure)

FWRFAIL* is a signal generated external to the CPI-48000 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
MMI* line of the CPU. i

System FPower

The system power lines consist of all lines supplying
unregulate& power to the CPZ-48000 and other devices connected to the

8-100 Bus. The nine System Power lines are:
Lines Quantity
+8 VOLTS 2
+16 VOLTS 1
-16 VOLTS 1
GHND =

The +8 VOLT lines are connected to a +5 VDC regulator to supply
+5 volt of regulated power toc the CPI-48000.

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-232C driver circuitry.

All ground lines are connected to the ground plane to provide a
low impedance path from the 5-100 Bus ground to the CPZI-48000 ground.

(Information contained herein is Proprietary to I.C.M. Corp.)
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MANUFACTURER SPECIFIED LINES

The IEEE 5-100 Bus standard reserves three of the 100 lines for
special use by the manufacturer. The CPZ-48000 utilizes these lines.
Two of these are required to implement the daisy chained priority
interrupt expansion. The third supplies the 280 refresh signal.

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

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

IPROCESS* (Interrupt in Progress)

IPROCESS* is a bi-directional signal which dindicates that an
interrupt c¢ycle is in process. This line is required to cascade
external 9519A Universal Interrupt Controllers. IPROCESS* utilizes
pin 65 of the 5-100 Bus.

PCHAIN (Interrupt Priority)

PCHAIN is an output signal which. indicates the pricrity level of
the interrupt in progress. If it 1is 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.

RFSH* (Refresh)

RFSH* i3 the ZB) refresh signal buffered for use by external
dynamic RAM memory devices connected to the 5-100 Bus.

Heserved Lines

i e . o

Five of the 5-100 Bus lines are reserved for future use by the
IEEE specification. The CPLZ-48000 makes no connection to these lines.

{Information contained herein is Proprietary to I.C.M. Corp.)
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##*%* OPERATING INSTRUCTIONS #*w##**

Instructions are given herein to configure the CPI-48000 from
both the hardware and software standpoint. The user will be pleased
to find that minimal setup procedures are required.

HARDWARE SETUP INSTRUCTIONS

The hardware is configured via jumper options and solder/trace
cut areas. The solder/trace cut areas are referred to as PJX, where X
iz 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 Jjumper
designator, gives the user flexibility in setting up the CPI-48000 for
a multitude of applications. Jumper options are located on the
"component”™ s8ide of the board. Instructions are also included on
connecting the personality boards to the CPIZ-48000.

JUMPER OPTIONS

Refer to figure 1 to locate the JX header positions. The JX
jumper blocks are listed as follows:

JA - FLOPPY DISK CONTROLLER CLOCK SELECT

JB - EPROM SELECT

JC = INTERRUPT SIGNWAL SODRCE SELECT

JD - CONNECT "MWRITE"™ TO 5-100 BUS

JE = IEEE/Z80 TIMING SELECT

JF - 5-100 BUS STATUS (IEEE or TRANSPARENT SELECT)
JA

The FDC reguires a 2Mhz clock when operating with 8-inch drives
and a 1Mhz clock when operating with 5-1/4-inch drives. To select the
2Mhz clock, set the jumper provided to position 24 . To select the
1Mhz clock, set the jumper provided to position 3-2.

[ JA ] block
e &

1 | 0| 2 MHz
21 ol

3101 1 MEz
B s &
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——

————

Either a 2716 or 2732 EPROM may be used with the CPZ-48000. To
configure the board for a 2732 EPROM, set the jumper provided to
position 2-i . This connects address line All as an input to the 2732.
To configure the board for a 2716 EPROM, set the jumper provided to
position 3-2. This connects +5VDC to the 2716 input.

[ JB ] block
% +-|-| ==
i1 Fo.l All
2107
3 | 0| +5 Vde
r———

JC

JC 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:

Connecticon Table

e o e e B ——--+

| Pin | A | B | c 1
R —————
1 2 Vo* IREQO® RTCLE
2 vi¥ IREQL* FINT
3 v2* IREQ2* EDMAL *
4 Vi IREQ3™ EDMA2*
] Vi* IREQ4* EDMA3*
[ V5 * IREQS* PINT*
7 Ve * IREQG™ SERR*
8 Vi IREQ7* (SPARE)
9 FWRFAIL* INMI* NMI* e s _{f
- - L =i
| | |
Source Signal =----+ | |
Input to interrupt Controller -+ |
Eﬂur L"-'E signﬂ.l -------- ———— i i - +

*% N O T E ** (B-9 is input to NMI* of CPU)

{Information contained herein is Proprietary to I.C.M.-Corp.)
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[ JC ] block

e

3 - - +
lololololololololo] C

¥ +
Iolololololololojo] B
b o = -+

lololololololololo]l A

e £

1234567829

EXAMPLES:

1) To connect S-100 Bus Vector line V5* to the interrupt
controller, install a jumper from position A6 to Bé,

2) To connect Floppy interrupt signal FINT* to the interrupt
controller, install a jumper from C2 to B2.

3) To connect the parallel port interrupt line to the highest
priority interrupt input (IREQO), install wire-wrap or any
other adegquate interconnection means from C6 to Bl.

ok H n m E e e

Highest priority input is IREQ 0 and the lowest is IREQ 7.
NMI and PWRFAIL are sources to the CPU non-maskable
interrupt input.

oo
. s

c.) Signal source definition are as follows:
Vx = 5-100 Bus vectored interrupt (X =0 —> 7)
PWRFAIL = 5-100 Bus power fail
RTCLK = Real Time Clock
FINT = Floppy interrupt
EDMAX = Channel X end of DMA process (X = 1 ==> 1)
PINT = Parallel port interrupt
SERR m S5=-100 Bus error
NMI = 5-100 Bus non-maskable interrupt
JD

The CP2-4B000 may be configured to output S-100 Bus signals in
compliance with the IEEE specifications for the S-100 Bus timing, or
it may be configured to output the bus signals in 280 mode, The
selection is made via jumpers JIp and JF. To select IEEE timing,

j:nga: position 2-3 of JD. To select ZBOA timing, jumper position 1-2
of Jop.

(Information contained herein is Proprietary to I.C.M. Corp.)
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To source SIO Port B input from the SI0 connector only, cut the
trace at PJB. The source can now be connected through the personality
board en pin P3-3,

[ BJB ] area

Timer =»====(==0==-=-=3> Receive/Transmit input clock
clock

The CPZ-48000 may connect te off-board devices with priority
interrupt structures which comply with the Advanced Micro Digital
Universal Interrupt Controller AM9519A method of resolving interrupt
priority level. The method consists of serially chaining interrupt
devices via a signal referred to as "PCHAIN" and connecting in
parallel +the signal "IPROCESS", The CPZ-48000 is factory configured
=0 that both these signals are NOT connected to the 5-100 Bus. Solder
a Jjumper in PJC if the interrupt structure is to be extended to other
boards outside of the CPZ-48000.

[ PIC ] area Pl

i
IPROCESS =d=======0 ﬂ-—---—tﬁﬁi
|
+/ S+
BJD
See BJC.

Solder a jumper in PJD if the interrupt structure is to be
extended to other boards outside of the CPZ-48000.

[ PID ] area Fl
+//+
1
PCHAIN => -0 © |21]
|
+//+

({Information contained herein is Proprietary to I.C.M. Corp.)
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Qume Datatrack B jumper uptiﬂna

brive Drive
Desiginator Option

C closed

D open

DC open 3

25 open

‘DSl drive Belect for A -=

Ds2 drive select for B | we triat the drive as
Dsi drive select for C 1} one Lig drive for acull.
D54 drive select for D =-- sidea opcration,
T40 open

HA open

Y closed

DL apen

ns closed

EHUNT

A claosed

B closed

X open

R . closed

I ‘ closed

g open

HL open

All other drive jumpers are lett as is frum thi lactury.
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If the 5-100 Bus dynamic RAM memory boards require the ZIED
refresh signal for proper operation, PJE may be connected to provide
that signal.

[ PJE ] area rl
A
RFSH* =pm——mmmmm 0 O==-—-=|66]

[
+' /4

Some S~100 Bus boards utilize pin 20, 53, and 70 for signals
other than ground. The IEEE specification reguires that these be
connected to ground. If a board is installed in the bus and any of

these pins are used for other than ground, the corresponding traces at
PJF must be cut.

[ POF ] area Pl

s
4===—0--0- |20]
| [

i T_ O==0- 153=
v+ o--G -=|70]
GND I
+//+

{(Information contained herein is Proprietary to I.C.M. Corp.)
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FERSONALITY BOARD INTERCOMMECTION INSTRUCTIOHNS

I ———————————— e e e L T e e

The CPZ-48000 has four connectors at the top of the board
numbered J1 through J4. These are listed below:

FDC Connector
8I0 Port A Connector
SI0 Port B Connector
PIO Connector

L=
[
LI |

These are typlcally connected to peripheral devices through
personality boards which are small printed circuit beoards customizing
the above listed devices to a variety of peripherals.

Most S-100 Bus chassis provide a jumper plate at the rear of the
chassis to which peripheral connectors are installed. Typically, the
connectors are of the ITT CANNON DB25 type. The perscnality boards
provided by ICM are boards with DB25 connectors at one end and header
plug connectors at the other. The DB25 connector end is to be
installed in the cutouts provided on the connector plate. Flat ribbon
cable then connects the CPZ-48000 connector to the personality board.
See figure 3 showing a personality board installation.

The FDC perscnality boards are provided with connector adapters.
These adapters reconfigure the connection from DB25 type connectors to
header plug or edge card type connectors to provide a means for the
user to utilize standard controller to drive cables. See figure 4
showing the addition of a connector adapter.

At a minimum, the FDC and SI0 Port B personality boards must be
installed. The instructions follow:

l.- Select a DB25 connector cutout at the rear of the chassis
for the FDC personality board.

2.- Insert and hold the FDC persconality 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-4B000, connector Jl.

5.- Follow the above procedure, except that an adapter is not
used, for the SI0 Port B rsonality beard.

6.- Install cables from the chassis connectors to the
respective peripherals.

(Information contained herein is Proprietary to I.C.M. Corp.)
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PERSOMALITY BORRD - REZELMO MODER

e e e i

PRAT WUMBER - RFELOO

e

FUNCTION

e e i i

The ESZT2/M0 MODEM Personality Board provides #5232 drivers ad
receivers, TETRINATIONS and jusper optlons o interface amy SiR-
ple device such as CRT terminals, serial printers or amd

other serial deviCe nOT TeQUiring an extensive hapdshake proto-

col, wuth the CPI-48300 CFUL

INTERFACE REDUIREMENTS

CAU (1)
FINND.  SIGHL NE DESCRIPTION ¥
1 i1 DATA SET READY TO CPU
2 KT /L
3 Wi WC -
4 Tl TRAMGHIT DATA FROM CPU ¥
5 Kb RECEIVE DWTA TO CRU ]
] HTSH KEGUEST T SEMD DaT# FROM CPU
7 CTow CLEAR TO SEND TO CPU
8 DD DWTA CARRIER IETECT O CPU . -
g TR DATH TERMIMAL READY FROW CPU
10 G RInGING IMDICATOR TO CFU
11 WT HT
12 (zhl GROUND
13 +1 840G +16VOC
i4 - L&D - 1L6VDC
i5 +5VDC #VIC i
i NG /T -
Zihyctd
L intEAL
TE L |_\l-.f
ol LD
1 f Sl il
Lintany
i L sty oD et lem
L bl .—1- .i. p— .Mﬂ_ﬁl : = T = - ]




PERIPHERAL (J2)

e e

PIN MO, SIGHAL WAIE DESCRIFTION
1 SAFETY GMD SAFETY GROUMD
2 ™D TRAHENIT DATA-FROM PERIPHERAL
3 Rl KECEIVE DaTé - T FERIPHERAL
4 WT WC
3 CT5# CLEAR TO SEWD~TD FERIPHERAL
] DSRe DaTA SET READY-TO PERIFHERAL
7 POMER GHD FOWER GROUND
] DCDw D&TA CARRIER DETECT-TD PERIPHERAL
¢ Wi W
10 W /T
i W MT
12 WE T
13 WC W
b | T WG
15 WL WAC
14 WC WT
i7 WE W/
18 LA W
1% SATSN SECOMDARY REDUEST TO SEWD-FROM PERIFHERAL
a1l [TRe DATA TERMIMAL READY-FROM FERIPHERAL
2l WL W/C
22 WL WA
b W WAC
24 W T
= WC WC

ZMHECTOR REOQUIREMENTS

A EAREE R -

PERSOMALITY BOARD COMMECTORS MATING COWMECTORS

I ——— T o

CPU - AMSLEY a09-1417 AHSLEY 409-1630 (10N SUPPLIED)

Peripheral - CAMMON DEEP-T3L CaMHOM DB 255-731 (CUSTOMER SUFFLIED)

e
I
o }
L]




FART MUMEER - FPELUL-XY

FERSOMALITY MWD - FLOPPY [ISK COMTRILLER

The FLOPFY DISK COWTROLLER persomality board provides |ine
drivers and reCelveTs, tersirators, logic and a jusper option
to interface either an &-inch or a § L/4-inch floppy disk drive

aith the CPI-4800C CPU.

A DEZS comector 15 available as the

seans to interface with the acTive interface; however, 1f the

cable requires other Types of comsonly used connectors, adapt-
&rs are avallable ta railor the interface appropriately.

INTERFACE REDUIRENENTS

1 GHD

2 051

3 =

4 (52

5 GHD

& D53

7 GHD

4 o4

% D

16 DIRE

1 ]
12 STEP
13 GND
14 WRITE DT
15 =1}
14 WGATE
17 GHD

18 TRACK 0w
1% (0
0 WHITE PROT®
i D

2 READ DéiTéw
e GHD
24 550
o GHD
2% HLD
Z D

oA W
DESCRIPTION
(ROUND
DRIVE SELECT #1 FROWM CPU
ROUND

DRIVE SELECT #2 FROM CPU
GROUND
DRIVE SELECT «3 FROM CFU

GROUND

ORIVE SELECT =4 FROM CPU
GROUKD

DIRECTION COMTROL FROM CPU
GRILHD

STEP COWTROL FROM CPU
GROUMD
WRITE DATA FROM CPU
GROMD
WRITE GATE FROM CPU
GROUND

TRACK O STATUS TO CPU
GROUND

WRITE PROTECT TO CRU
GROUND

READ DaTé TO CPU

GRTLMD

SIDE SELECT QUTPUT FROM CPU
GROUHD

HEAD LDAD COMMAND FROM CPU
CROUMD

4'1-




SYHEPREBRERYR

FIN .

B Y

L]

BETEoEREDRE

2l

X ERR

IMDEX FULSE TO CPU
GROUND

READY STATUS TO CFU
GROUND

MOTOR OW STATUS FROM CFU
GROUMD

TRACK 43 STATUS FROA CPU
GROLWD

+148VEC

GROUMD

T

CROUND

+IC

0E2S DRIVE INTERFACE (J2)

SIZHAL WANE

o e

bl

De2e

ix ]

{54

DIRCx
STEPs
WRITE MWTas
WRITE GATE#
TRACK O *

WRITE FROTE
HEADN DATé

H
¢

EEQEESSEE‘EE
¥

DESCRIPTION

O e e S

DRIVE SELECT w1 to DRIVE interface
DRIVE SELECT w2 to DRIVE interface
DRIVE SELECT W3 to DRIVE imterface
DRIVE SELECT =4 to DRIVE imterface
DIRECTION COWTROL o DRIVE interface
STEP COWTROL to DRIVE imterface
WRITE DATA to DRIVE interface

WRITE GATE to DRIVE interface

TRACK O STATLS from DRIVE interface

WRITE PROTECT STATUS from DRIVE interface
READ DATA to DRIVE inerface

SIDE SELECT OUTPUT to DRIVE imterface
HEAD LOAD COPPWD to DRIVE interface
INBEX PILSES frow DRIVE interface

KEADY STATUS from DRIVE interface

AITOR ON COMMAMD to DRIVE iamerface
TRACK 43 STATUS to DRIVE interface

HHH

GROUMD -2~




et s Gt oA 22 YR EYH YN R NN Y ENNNSE

8- INCH ADAPTER DRIVE INTERFACE (J-8IM)

EEEEREESEEB523R52RLE
B -

223
¥

27

b=

(]

[54%

GMD

DIRCH

CHD

STEP

jrin]

WRITE DTA
@

WAITE GATE#
MD

TRACE O #
GHD

WRITE PROT+
GHD

READ DATA#
D

nE

(= 1]

W

DESCRIPTION

GROUND
TRACE 43 STATUS to DRIVE interface

Eﬁgﬁgﬁgﬁgﬁg

SIDE SELECT CUTPUT to CRIVE interface

.

LY

:

HEAD LOAD COMMAND to DRIVE interface

:

IMDEX FULSES from DRIVE interface

:

READY STATUS from DRIVE interface
GROUND

HITOR O COMPAAND to DRIVE interface
GROUND

DRIVE SELECT #1 to DRIVE imrerface
GROUND

DRIVE SELECT #2 to DRIVE interface
GROUND

DRIVE SELECT w3 to DRIVE inverface

GROLND

DRIVE SELECT ®4 to DRIVE interface
FROUND

DIRECTION COMTROL to DRIVE imterface
GROLND

STEF COMMWMD to DRIVE interface
EROLME

WRITE DaTA to [RIVE interface
GRQUND

WRITE GATE to DRIVE interface
GROLMD

TRACK ZERO STATUS from DRIVE imterface
ROUMD

MRITE PROTECT STAILE from DRIVE irterface
ROUHD

REAl} DATA to DRIVE imrerface

GROUMD

WL

CROUMD

/T




FEHEEEERNER YRR

5 .r4-THCH ADGPTER DRIVE INTERFACE (J-5 1/4IN)

A SR S e e

BEZ2E8ER3838

DESCRIPTION

T e

GROUND

W

GROLMND

H/T

GROUND

DRIVE SELECT md to DRIVE interface
GROLND

INDEX® ALSE STATUS from [RIVE interface
EROUMD

DRIVE SELECT m1 to DRIVE interface
(ERDUND

DRIVE SELECT w2 to DRIVE interface
(ERIOUND

DRIVE SELECT #3 to DRIVE imterface
FROUMD

POTOR OW COMMAMD to DRIVE inrerface
GROUND

DIRECTION CONTROL to DRIVE interface
(ROLMD

STEF COMAND to DRIVE interface
GROUNHD

WRITE DATA to DRIVE incerface

GROUKD

WRITE GATE to DRIVE interface

GROUND

TRACY ZER) STATUS from DRIVE imterface
CROUND

WRITE PROTECT STATUS from DRIVE interface
CROUND

READ DATA o DRIVE interface

GROUSND

SIDE SELECT DUTPUT to DRIVE interface

GROUMD
W




MRTING COMMECTOR REQUIREMENTS

] i o e A .

lse the fol loming table to detersine the type of sating Cofmector
o uset :

LOMFIGURATION PHRT WUMBER COMMECTOR TYPE
8- INCH/HEADER PLUC ADAPTER FPBLOO-11 AMSLEY s09-3000
§-INCH/EDGE COMMECTOR AMPTER FPBLOO-12 AP BAO-Z25F-A50-1
5 1/4-IMCHHEADER PLUG ADWPTER FPELOO0-21 AHSLEY &09-3430

5 1/4-INOVEDGE COMMECTOR ADGPTER FPBIOO-22 AP B40-2357-A04-1
B-INCH OR 5 1/4-INCH W/0 ADAPTER  FPHLOO-00  CAMNON DBZSE-T3l

MOTE: MATIMG COMECTORS #RE CUSTOMER SUPPLIED and the
connector required 1s 3 function of the cable
type the customer wishes to imstail., Comnector
aquivalents say be used.

ET P INSTRUCT1ONS

Juaper FJA i provided to comdfigure the base persomality board
for either B-inch or 5 L/d=inch operation. The jumper selects
rhe "READT™ signal from the 8-inch drive interface or a signal
generated on the basis of index pulse ofcurrances for the § L/d-
wch drive operation. [nstall a jumper fros pin 2 to 3 for 8-
inch operation, Install a jusper from pam 1 to 2 for 5 1/4-
1Rch operation.

(Pda}

1 £8




___________

The RSZIPC/FULL MODEN PERSOMALITY BOARD provides RS232 drivers
Jrecelvers and jusper optioes to imverface asynchronous or syn-
chronus wodews mith varying types of bit oriemted protocols such
as [B B, Sync, HIL or SDAC, Jumpers provided emable the user
to confiqure the boird for either asynchronous or synchronous
aperation, [f symchronous ope~ation is selected, jumpers are
provided 10 s&lect either a baud rate ciock or a transait clock
modes.  In symcaroncus sodees; the receive clock 15 almays pro-
vided by the sodes:

INTERFACE REGUIREMENTS

CRU J1)
PIM Wls SIGHAL MANME DESCRIFTION
1 DERe DaTh SET READY TO CPU
2 NEC W
3 T T
L i TRANGMIT DATA PROM CFU
5 R RECEIVE DATA TD CPU
& RTS# REQUEST-TO-SEND FROM CPU
7 CTaw CLEAR-TO-SEMD TO CFU
8 DCow AT CARKIER DETECT TD CPU
¥ TR DATH TERMIMAL READY PROM CPY
10 RMG# RIMGIMG IMDICATOR TO CPU
1 HAC W
12 GHD ROLMD
13 #14UDC #16VDC
14 =14JDC - 1EVDC
15 +5VIC +VDC
14 WC WL
1=

e




SIGWAL “ANE

-

°3
g

g

SESRS5SSRSESS55558§03E
¥

PERTFHERAL (J2)

e T Y T

DESCRIPTION
SAFETY GROUND
TRANSAIT DATA TO PERIPHERAL
RECEIVE DWTA FROW FERIPHERAL
REDUEST-TO-SERD TO PERIPHERAL
CLEAR-TO-SEHD FROM PERIFHERAL
DWTA SET READY FROM PERIPHERAL

- POMER GROUWD

DaTh CARRIER DETECT FROM PERIPHERAL

RIMGING [HDICATOR FROM PERIPHERAL
WL

BAUD CLOCK TO PERIPHERAL

T
4T
3

EL R

-

e

BXR
T

WG
£iA

S

b A
Hal-

T
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CPIZ-48000 CPU Manual

DHMAXXX , YYYY>CED>
DMxxxx,8100<cc>

DR<cr>
E

FAxXX, YYYY¥,2ZZ<CE>

GLgr>

GRXXX<Cr>
Guxxx/yyyy<cr>
G/yyyy<cr>

Hxxxx,yyyy<cr:
I

J
K

L
MXXXX, YVYYV ,ZZ2ZC{CL>
M

Oyy,xx<cr>

P

Dxx<cr®

Manual Revision 1.0.0f 3-4=82

Dump Memory

Display Registers
not used

Fill memory

Go command

Go at address

Go with Breakpoint
Go with Breakpeoint
HEex Math
used
used

used
used

not
not
not
not
Move memory
not used
Output to port
not used

Query input port

Will display memory from
XXxXx to yyyy hex,

Will dump memory starting
at xxxx with a swath of 100.

Will display all Z-80 CPO
registers.

Will £ill memory starting
at xxxx to yyyy with the
hex byte zz.

Will execute the program
pointed to by the break-
point PC value without
trace or breakpoint active.

Will set the Program counter
to address xxxx and begin
execution there.

Begin execution at address
XXxx with a breakpoint at
address yyyy.

Use present Program counter
value to execute until address
vyyy is reached.

Display the hex SUM and
Difference of xxxx and yyyy

Will meve the memory contents
xxxx to yyyy stating at zzzz.

Will ocutput the byte xx to
port vy hex.

Will display the hex and binary
contents of port xx hex.

{(Information contained herein is Proprietary to I.C.M. Corp.)
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R<cr» Read disk Will read the diskette in drive
h:, track 0 sector 1 starting
location 0000 hex of memory.

SMxxxx<cr> Substitute Memory Allows the substitution of
memory contents starting at
¥%¥X%. Carriage return will
abort, space bar advances to
next location.

SRx<cr> Substitute Register Allows the substitution of
all break point register values
and flags as shown in notes.

T _ not used

i} not used

VXXX, YYyyrzzzzdor> Verify memory Allows the verifying of memory
block xxxx to yyyy with the
contents of memory at zzzz.
will display the differences.

Wdcr> Write disk Will write memory contents at
location 0000 hex of memory
onto the diskette in drive A:

X not used

¥<cr> Display Help Menu Will display an abbreviated HELP
menu on terminal.

ITHAXX , ¥YVY Eeroc memory Will zero memory between xxxx

and ¥yyyvy.
PROM Monitor Display Cpticns

The monitor has several display options which allow the control
of screen dumps and control of 1listings using a printer. These
options are listed below.

Function Option ' Description
Memory Dumps = Control=-8 Stops Display scroll.

= Control=-0Q Starts Display scroll.

- Esc key Aborts dump and returns to command level.
Printer listing - Control-F Enables console dumps to printer.

This is a toggle function, where a second
control-P will stop printer listing.
(NOTE) Contrecl P option valid only while in the monitor command mode.

(Information contained herein is Proprietary to I.C.M. Corp.)
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I/0 Port Address Assignments

Manual Revision 1.0 .of 3-4-82

The CPZ-48000 uses the last 128 I/0 ports assignment of it's 256
I/0 port address space for use with it's on-board peripheral chips.

Below is a breakdown of these i/o ports
corresponding address in hex.

[ Serial Port A and B Assignments ]

SI0 Port A Data Reg.
SI0 Port A Control Reg.
SI0 Port B Data Reg,
810 Port B Control Reg.

[ Floppy Disk Controller Assignment ]

FDC Command/Status Reg.
FDC Track Reg.

FDC Sector Reg.

FDC Data Reg.

[ Parallel Port A and B Assignment ]

PIO Port A Data Reg.
PIO Port A Control Heg.
FPIO Fort BE Data Reg.
PIO Port B Control EReg.

[ Timer Port RAssignments ]

Timer Channel 0
Timer Channel 1
Timer Channel 2
Timer Control Reg.

[ Interrupt Controller Assignments ]

Interrupt Select Reg.
Interrupt Command Reg.

[ Control Registers ]

Prom/Boot Reg.

Deselect Window EReg.

FDOC Drive Select Regq.

FDC Wait Reg. (program data xfer use)

({Information contained herein is Proprietary to I.C.M. Corp.)
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by port function

80
a8l
82
83

oa

D2
D3

Hex
Hex
Hex
Hex

Hex
Hex
Hex
Hex

Hex
Hex
Hex
Hex

Hex
Hex
Hex
Hex

Hex
Hex

Hex
Hex
Hex
Hex

and it's
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[ Memory Management Registers ]

MMU Address Reg 1 ED Hex
MMU Address Reg 2 El Hex
MMU Address Reg 3 E2 Hex
MMO Address Reg 4
MMU Address Reg 5 E4 Hex
MMU Address Reg 6 ES Hex
MMU Address Reg 7 E6 Hex
a

MMU Address Reg E7 Hex
MMU Address Reg 9 E8 Hex
MMU Address Reg 10 E9 Hex
MMU Address Reg 11 EA Hex
MMU Address Reg 12 EB Hex
MMU Address Reg 13 EC Hex
MMU Address Reg 14 ED Hex
MMU Address Reg 15 EE Hex
MMU Address Reg 16 EF Hex

[ Direct Memory Access Registers ]

DMA Base/Current Address Reg. 0 FO Hex
DMA Base/Current Word Count Reg. 0 Fl Hex
CMA Base/Current Address Reg. 1 L F2 Hex
DMA Base/Current Word Count Reg. 1 F3 Hex
DMA Base/Current Address Reg. 2 F4 Hex
DMA Base/Current Word Count Reg, 2 F5 Hex
DMA Base/Current Address Reg. 3 F6 Hex
DMA Base/Current Word Count Reg. 3 F7 Hex
DMA Status/Command Register F8 Hex
DMA Write Reguest Register {softwara} F9 Hex
DMA Write Single Mask Reg. FA Hex
DMA Write Mode Req. FBE Hex
DMA Clear Byte Pointer Flip-Flop FC Hex
DMA Master Clear/Read Temp. Reg. FD Hex
DMA (not used) FE Hex
DMA Write All Mask Reg. FF Hex

{Information contained herein is Proprietary to I.C.M. Corp.)
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Control Register Bit Assignments

This is a description of the Control Register Bits used on the
CPZ-48000 board.

[ PROM / Boot Register (Port DO Hex) ]

+ - +
| o7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

| | I |
B | 4+== Fix PROM Monitor to EQ00 Hex
| | +-= Disable Monitor PROM -

| 4+== Disable Window Deselect Logic

+== Enable Memory Management Logic

|
+

B —

|
I
|
|
I
|

= > (bits not used)

[ Deselect Memory Window (Port D1 Hex) ]

+= - -—+

Ip7 | D6 | D5 | D4 | D3 | D2 | DY | DO |

4= —

| | | | |

| | | | 4+== Deselect Lower Boundary bit 12
| | | +-- Deselect Lower Boundary bit 13
| |
| +
I

|
I
| +== Deselect Lower Boundary bit 14
I == Deselect Lower Boundary bit 15

| +=-= Deselect Upper Boundary bit 12

+-- Deselect Upper Boundary bit 13

4+—- Deselect Upper Boundary bit 14

+== Deselect Upper Boundary bit 15

—— ——— — —. ———
— s — —— — ——

hkwR N O T E whhw

The Deselect Window logic has a secondary function which is only
active if the PROM Monitor is not active. The lower 4 bits of this
control register sets the range for the extended groups of each 1
megabyte of extended address lines A20 to A23. Below is a table
showing the bit assignments for this function.

(Information contained herein is Proprietary to I.C.M. Corp.)
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| Extended Megabyte Set Register (Port D1 Hex) |

+ —————————- +

| o7 | p6 |'D5 | D4 |'D3 | D2 | D1 |-DO |

s - e B e

| I I I I | I
I : | | +== Set A20 (MMU Active only)

| I

| | | | +==- Set A21 (MMU Active only)
| | | I 4=— Set A22 (MMU Active only)

| | I I +-- Set A23 (MMU Active only)

|

fmmmmpmmmm = p—==3 (bits not used if MMU Active)

[ FDC Drive Selépt Register (Port D2 Hex) ]

e +
| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |

4= -— -- -

| | | | |

| I | | +== (not used)
: |

| +== {(not used)
| +-- Motor On (l=motor on)
| +== Density Select (O=single density)
+== Drive Select bit 0
+-= Drive Select bit 1
4+== Side Belect (0=gide 0}
+-- (not used)

[ PFDC Wait Register (Port D3 Hex) ]

+— —————————————
E

e e e e e

| | | | ! I I I
| e + + +=-——+-— (not used)

+== INTRQ or DRQ status bit

(Information contained herein is Proprietary to I.C.M. Corp.)
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DMA Register Bit Assignments

[ Command Register |

4= - -
| D7 | D6 | DS | D4 | D3 | D2 D1 | DO |
. = +

|

| 0 <-- Memory-to-Memory Disable
| 1 <-- Memory-to-Memory Enable
0 ¢-— Chan 0 Address Hold Disable
1 <= Chan 0 Address Hold Enable
X ¢== If bit DO =0

0 <=-= Controller Enable

1 ¢-= Controller Disable

0 ¢-— Hormal Timing

1 ¢=— (illegal)

X €= If bit DO =1

0 ¢== Fixed Priority

1 <=-= Rotating Priority

0 £== Late Write Selection

1 <== (illegal)

| X ¢=—— If bit D3 =1

0 <-- DREQ sense active high

1l £{=— DREQ sense active low

0 <=- DACE sense active low

1 <-- DACEK sense active high

-

|
|
|
I:
|
|
|
|

—— T —— — e — —

I
I
|
|
|
I
I
I
I
I
I
I
|

o e . e S . S M — ——
e

[ Request Register bits ]

+ -
| o7 | D6 | DS | D4 | D3 | b2 | b1 | DO |
Fomm——— T-—+
0 <= Chan 0 Select
1 ¢== Chan 1 Select
0 €= Chan 2 Select
1 ¢== Chan 3 Select

o o—

|

|

I

|

:

0 <==- Reset Reguest Bit
1 <-- Set Reguest Bit

b — e ——— e =
—— e ———— e
o ——— —

—— i — . — — ——

|
I
I
I
I
I
|
|
|
-

(bits not used)

!

(Information contained herein is Proprietary to I.C.M. COLpPe)
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Below is a software example for initializing the SIO ports A and
B for standard R5-232C interfaecing.

CMNDA  EQU B1H ;jcommand port chan A
CHMNDE EQUD B3H ;command port chan B

i

;init channel A:

sget length of init table in reg b
jget command port into reg c.

i

INITA: LXI B, (CHANAE-CHANA) SHL 8 COR CHNDA
LXI H;CHANA ijpoint to chan A init table
OTIE sblock i/0 send it

i

iinit channel B:

jget length of init table in reg b,
jget command port into reg c.

INITB: LXI B, (CHANBE-CHANB) SHL 8 OR CMNDB
LXI H,CHANB jpoint to chan B init table
OTIR sblock i/o send it
RET
i
jinit tables for channel A and B
i
CHANA: DB 18H,04H jreset A, write reg 4
DB 4CH,01H ;xl6 clk, 1 stopbit,no parity, write reg 1l
DB 00H,03H fjno interrupts, write reg 3
DB 0El1H,05H jrXx 8 bits, autoenables, rx enable,
jwrite reg 5
DB OEAH jtx B bits, tx enable
CHANAE EQU -] jend of table marker
H
CHANB: DB 18H,04H
DB 4CH,01H
DB 00H,03H
DB 0E1H,05H
DB 0EAH
CHAMBE EQU $ ;end of table marker

Channel A and B Baud Rate Software Example

After the SIO has been initialized, you should next set the Baud
Rate for each of the two ports to match the device to which it is
attached. Below is an example of setting the timer channel for each of
the serial ports. Timer channel 0 controls serial port A, and Timer
channel 1 controls serial port B. The crystal fregquency used ¢to

{Information contained herein is Proprietary te I.C.M. Corp.)
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control the timer is a 2.4576 MHz crystal.
even binary divisions as illustrated below and can be used to program
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the timer channel directly as the count.

H
jequates for timer channel

TCHO EQU OBOH
TCHL EQU 0BlH
TCMND  EQU OB3H
CHAMD EQU 36H
CHEMD  EQU T6H
jbaud rate equates
CLE EQU 24576
B3a400 EQU CLE/384/16
B19200 EQU CLE/192/16
B9600  EQU CLE/96/16
B4800 EQU CLE/48/16
B2400 EQOD CLE/24/16
B1200 EQOD CLE/12/16
B60O EQOD CLE/6/16
B300 EQD CLE/3/16
i
;set chan A baud rate subroutine
BAUDA: LXI D,B9600
MVI C, TCHO
MVI 4, CHAMD
ouT TCMND
QuUTP E
OuTF D
RET

t8et chan B baud rate subroutine

i
BAUDB: LI

D,B19200
MVI C,TCH1
MVI &, CHBMD
ooT TCMHD
QUTR E
CUTPE D

;jchannel 0 timer
schannel 1 timer
itimer command port
;chan 0 mode

ichan 1 mode

serystal freg (EHz)
138,400 baud
119,200 baud

19600 baud

;4800 baud

2400 baud

71200 baud

600 baud

;300 baud

jselect 9600 baud

jreg ¢ = timer chan 0 port
jget command byte

;send to timer command port
;jsend low baud byte

7send high baud byte
jreturn to caller

jselect 19200 baud

jreg ¢ = timer chan 1 port
jget command byte

jsend to timer command porct
isend low baud byte

;send high baud byte
jreturn to caller

(Information contained herein is Proprietary to I.C.M. Corp.)
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