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Chapter | . Introduction

Chapter 1

INTRODUCTION

The FIC 8230 is a Motorola MC68020 based card that can access both the VME bus and
the VSB auxiliary bus.

1.1. Introduction

This manual provides general information, hardware preparation, installation instructions, functional descriptions
and support information for the FIC 8230, 32-bit Microprocessor unit (referred to throughout this document as
the FIC 8231). This manual is divided into two parts.

1)ch.1-->7 :Hardware descriptions

2)ch. 8 : Software descriptions

1.2. Features

* MC 68020 (16 and 25 Mhz))
* MC 68881 floating-point co-processor
* 4 DMA channels with 32-bit data/address capacity
* SRAM piggy-back 2-port zero-wait state memory (in CMOS), configurable from 512 Kbytes to 4 Mbytes
* DRAM piggy-back with 2 & 4 Mbytes
* 2 R§232-C ports
* Timers and event counters
* 128 Kbytes, zero-wait-state local memory (SRAM)
* VME master/slave interface
-master Al6: D16/D32, A24: D16/D32, A32: D32
- slave A24: D16/D32, A32: D16/D32
* VSB master interface, I/O and memory + arbiter
* YME interrupter and interrupt handler; VSB interrupt handler
* 4 independent FIFO communication FIFOs accessible from both CPU and VME
* Card configurable by software
* Minimum static configuration options (jumpers, switches, wraps)
* Real-time clock, 2 timers, plus 40 bytes of RAM with battery back-up

FIC 8230 User's Manual page 1 - 1
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1.3. FIC 8230 - FIC 8231 - FIC 8232 Differences

FiC8232

FIC8230 FIC8231
CPU 68020 16/24 MHZ 68030 16/24 MHZ
EPROM 128/256 KB MAX. 128/256 KB MAX.
LOCAL RAM 128 KB 128KB
GLOBAL RAM 512KB-4MB 512KB-4MB
16-BIT TIMERS 3 3
VME REQUESTER OPTION OPTION
VME SLAVE BLT 4LW MAX. 4LW MAX.
FIFO BLT NO SUPPORTED  NO SUPPORTED
scsl GPCATTACHED  GPC ATTACHED
ETHERNET NO NO
CPU BUS RETRY NO NO
VME SLAVE DYN. MAP. 28-BIT 28-BIT
RTC BATTERY CAPACITY 38 mA 38 mA
FRONT PANEL RESET OPTION OPTION
FRONT PANEL ABORT OPTION OPTION
MASTER NUMBER ON-BOARD ON-BOARD

68030 16/24 MHZ

1 MB MAX.

128/512 KB
512KB-16MB

6
ON-BOARD
255 LW MAX.
SUPPORTED
ON-BOARD
YES (OPTION)
YES

32-BIT

200 mA
ON-BOARD
ON-BOARD
FRONT PANEL

1.4. Ordering Information & Reference options

Designation

FIC 8230/16
FIC 8230/24

OPT 8230/3/16
OPT 8230/3/24
OPT 8230/32/24

OPT 8230/2/16
OPT 8230/2/24

Static Memory options:

OPT 8230/1A/16
OPT 8230/1B/16

OPT 8230/1A/24
OPT 8230/1B/24

Description

FIC 8230 16 Mhz, 128 Kbytes Privatc SRAM
FIC 8230 25 Mhz, 128 Kbytes Private SRAM

FPU coprocessor for FIC 8230/16 (MC68881 - 16 Mhz)
FPU coprocessor for FIC 8230/24 (MC68881 - 24 Mhz)
FPU coprocessor for FIC 8§230/24 (MC68882 - 24 Mhz)

32-bit DMA controller for FIC 8230/16 (WE 32104)
32-bit DMA controller for FIC 8230/24 (WE 32204)

512 Kbytes zero-wait state SRAM lower piggy-back for FIC8230/16
512 Kbytes zero-wait state SRAM upper piggy-back for FIC8230/16

512 Kbytes zero-wait state SRAM lower piggy-back for FIC8230/24
512 Kbytes zero-wait state SRAM upper piggy-back for FIC8230/24

Dynamic Memory options:

OPT8230/7/16
OPT8230/7/24

OPT 8232/6/16
OPT 8232/6/24

Arbitrations:
ARB8430/1

ARB8430/2
ARB8430/3

page 1 - 2

2 Mbytes dynamic memory piggy-back for FIC 8230/16
2 Mbytes dynamic memory piggy-back for FIC 8230/24

4 Mbytes dynamic memory piggy-back for FIC 8230/16
4 Mbytes dynamic memory piggy-back for FIC 8230/24

Requester
Slot 1 + Requester
Requester Fair Mode

FIC 8230 User's Manual



Other options:

OPT 8230/4 DMA, SCSI on-board controller
OPT 8230/5 Front panel extended console
OPT8230/10 EPROM extension 1 Mbyte

1.5. Power Supply Requirement
The FIC 8230 with the following options:

- 512 Kbytes global Memory
- DMAC
- FPU 68881

consumes :

+ 5V : 3.2 [A] typical 3.8 [A] max.
+12V  : 10 [mA] typical

-12v : 10 [mA] typical

1.6. Reference Manuals

Chapter 1 : Introduction

The following publications may provide helpful information. If they are not shipped with this manual, they may
be obtained from our headquarters in Geneva or directly from the manufacturer.

Document

VMEDbus specifications rev. C

VSBbus specifications rev. C
pROBE/pSOS/pRISM

MC 68020 User's Guide

MC 68881 User's Guide

WE 32104 DMA controller data sheet

78036, Z8031 data sheets & technical manuals
DP8570 data sheet

SCB 68155, SCB 68154 data sheets

FIC 8230 User’s Manual

Manufacturer

Motorola/VITA/IEC
VITA/IEC

Software Component Group
Motorola

Motorola
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1.7. Block Diagram Description

CPU FPU DMAC SRAM EIROM
68020 68881 32104 128 Kb 128 Kb

: VSB
‘ 4 ‘ ‘ ‘ 32 bit local bus P Master _ P2 VSH

Interface b
Parallel [VME t
ig 5 {{0 :}:g. Interrupt nterrupt
mers
28030 28036 DP8570 68154 8155
bus
isolation
8 bit local bus
32 bit global bus VME
$ T 1 B Slave -
Interface
Comm. CSR
il Reglst. Global ‘
4x (8) Memory p1 | YME
(dual port) p2 |bus
up to 4 Mbytes
VME
Master -
Interface

fiig 1.1 : Block Diagram
The FIC 8230 is organized internally around 3 separate busses:
- Local bus 32-bit address/data
- Local bus 8-bit data bus
- Global bus 32-bit address/data bus
All blocks are connected on these busses.

1.7.1. 32-bit Local Bus

This 32-bit bus is the microprocessor bus; the local memory, the DMAC 32104 and the floating point
coprocessor are connected to it. It assures a zero wait-state between those elements.

1.7.2. 8-bit Local Bus

This 8-bit bus is derived directly from the 32-bit bus. It supports the peripheral devices, such as the Z8030,
78036, DP8570, 68154, 68155. This bus is isolated electrically from the processor bus.

1.7.3. 32-bit Global Bus
This 32-bit bus supports the global resources as well as the global memory, the CSR registers and the four
communication FIFOs. This bus can be driven by the local bus or by the VME slave interface. An arbitration

controls the accesses from the two parts. The Global bus is also used when the CPU/DMAC accesses the VME
(master mode).
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1.7.4. VSB Interface

This interface allows access to the VME Subsystem Bus (VSB). It is directly connected to the 32-bit local bus.
The CPU and the DMAC can access different spaces of the VSB. An arbiter/requester is also implemented on
this interface.

1.7.5. YME Slave Interface

This block allows us to map the global resources (1 Mbyte) into the VME addressing space. It supports all data
transfer sizes and is able to decode VME in A24 and A32 addressing mode.

It can also generate interrupts in the VME via an "Interrupt Generator”.

1.7.6. VME Master Interface

This block allows the CPU and the DMAC to access VME resources . It is able to support data transfer in 8, 16
or 32 bits in all standard VME access modes. It can also be a VME interrupt handler.

1.8. Addressing Overview

The 4 Gbytes addressing range of the CPU and the DMAC is segmented into 4 areas:

1) local resources
2) global resources

3) VSB access
4) VME access
For the exact device address mapping, consult the "FIC8230 parameter definition file", 8230rel.s, in chapter 8.
LOCAL RESOURCES
SFFFF'FFFF
VME access:
A2%; D32 DMAC
A24; D16 o
Al6. D16 WE 32104
Special AMs
$C000°' 0000 SCB‘68154 $1800'0000
SCB 68155 | $1700°0000
DP 8570 $1600'0000
VME aceess: $1500'0000
S2{D32 78036
Timer
28030 $1100'0000
SEII0K0000 $1000'0000
VSB I/C
access
$6000'0000 Local SRAM
VSB memory
access
$0800'0000
$4000'0000 50002° 0000
Global
resources
$2000°0000
Local LEPROMs
resources
$0000'0000 } $0000'0000

Fig 1.2 : Addressing Overview
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1.9. System Clock

The FIC 8230 contains 3 different clock generators:
1) CPU, FPU & DMAC operation

2) Peripheral chips

3) Real-time clock oscillator

1) The CPU/FPU & DMAC clocks are generated by an integrated oscillator with a frequency double that of the
CPU clock.

Oscillator for CPU/FPU & DMAC

16.67 Mhz CPU -> 33.33 Mhz oscillator.
20 Mhz CPU -> 40.00 Mhz
25 Mhz CPU > 50.00 Mhz

This clock is used for internal sequential logic and is divided by two for the CPU/FPU operation. The DMAC is
also driven by this clock.

2) The peripheral chips (28036, Z8030, DP8570, 68155, 68154) are driven by an independent clock generator
that allows the CPU speed to be upgraded without changing parameters in the peripheral devices (especially for
timers and baud rate generators).

This 20 Mhz integrated oscillator is divided to generate the 10 Mhz for the timers and the 5 Mhz to drive the
Z8030/Z8036 PCK signal.

3) The real-time clock, RTC (DP8570), is equipped with its own oscillator (with battery back-up) to assure
completely independent operation.

1.10. External CPU Control - RESET, ABORT and HALT/RUN

The CPU can be externally controlled either via the front panel connection or via the VME slave port. The
external CPU controls are:

-RESET

- ABORT (high level interrupt)

- HALT/CONTINUE

1.10.1. RESET Generation

The generation of the RESET will initialize the FIC 8230 to its power-on state. This reset will act on different
parts of the FIC 8230.

- The CPU 68020 will stop program execution and jump to addr 0 of the EPROM (restart address).

- The peripheral devices (WE 32104, FPU 68881, SCB 68155 and SCB 68144) are also hardware reset and placed
in their wait state.

- The control registers are reset to "0".

- Some devices (28036, Z8030, DP 8570, etc) must be reset by software. This must be done in the boolstrap
procedure.
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- The RESET generation can be done in four different ways:

(1) by the instruction RESET (look at the 68020 description).

(2) by activation of line(s) on the GPC (General Purpose Connector) on the front panel.

(3) by the VME line SYSRESET

(4) by writing the correct pattern into the CPUCTL register from VME or from the CPU itself (software

RESET).
1.10.1.1. Front Panel RESET

The front panel RESET can be implemented in two ways. The first way is to directly connect a push-bution
switch, and the second by using a direct negative TTL pulse signal.

The generation of RESET by a push-button switch is done by using a 3-wire connection. The FIC 8230 has a

debouncing logic in its mother board. These 3 lines are cabled on the GPC (General Purpose Conneclor) as
shown in the following diagram.

64

Push-button
switch

RESET start 1

L2
o

58

V

External component 4—:—& FIC 8232 internal

———
\\\\\\\\\j\\\\i\\\\\\\\\\\\\\r\\\\\\\\\\

Fig. 1.2. Connection for RESET generated by the GPC

The RESET generation, by means of the direct TTL input, requires the use of the GPC pin No. 60. This input
is active "low".

Direct TTL RESET : GPC pin 60
1.10.1.2. Software RESET

The software RESET is done by writing the CTLCPU register with the correct bit pattern. This register is
located in the global resources area.

The pattern of bits (0 & 1) uCTL1 and uCTLO is fixed to 01 to generate a RESET.

Software RESET : WRITE @CTLCPU with ... , X, X, X, X, 01
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1.10.1.3. Other RESETS

A RESET is also generated when the VME line: SYSRESET is activated, and the CPU 1is also capable of
generating RESETS by using the proper instruction.

1.10.2. ABORT Generation

The ABORT activator generates a high level interrupt to the CPU. This high Ievel interrupt (level 5) must be
initialized ion the SBC 68155 (Interrupt controller) and the corresponding vector number must be stored in that
device. The ABORT interrupt is the highest interrupt available after the power-fail detection (AC or DC).

The ABORT activator can be achieved in two ways:

1) By activation of line(s) of the GPC on the front panel.
2) By writing the CPUCTL register with the correct bit pattern.

1.10.2.1. Front Panel ABORT

As in the RESET activator, the front panel ABORT activator can be triggered either with a push-button switch
or by a direct negative TTL pulse.

: +5V
/
/
/
/
]
]
62 o : |
F
Push-button :
switch ‘
’ +5V
/
’
F
/
/
’ ABORT pulse
/
flo ¢
]
/
58,
A
/
/
F
/
]
/
F
F
‘

External component <@ == FIC 8232 internal

Fig. 1.3. Connection for ABORT generated by the GPC

Direct TTL ABORT  : GPC pin 59
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1.10.2.2. Software ABORT

The generation of the software ABORT is done by writing the correct pattern bits uCTL1 & uCTLO in the
CPUCTL register.

Prog ABORT : Write @CPUCTL with 320 XK XX X 10
1.10.3. Halt/Continue CPU Control

Via the " CPUCTL" register it is possible to "HALT" the CPU and to "CONTINUE" it. This feature is also
implemented with the two uCTL bits (0 & 1) as follows:

CPU HALT : Write @ CTLCPU with : XXXX'XX11

CPU RUN : Write @ CTLCPU with : XXXX'XX00

1.11. Interrupt Handling Structure

The FIC 8230 Interrupt Handler processes various interrupt signals into group and level categories to ensure
proper priority and subsequent handling by the MC68020. The interrupt handler logic is is implemented through
a Signetics SCB 68155 circuit, controlling 14 interrupt sources.

The different interrupt sources are as follows:

IRQ Source Interrupt CPU Level

(Highest priority) VME ACFAIL, SYSFAIL 7
VME IRQ 7 7
8570 IRQ 6
ABORT S
VSB IRQ 4
78036/28030 3
DMAC IRQ 2
VSB IRQ 1
VME IRQ 6 6
VME IRQ 5 D
VME IRQ 4 4
VME IRQ 3 3
VME IRQ 2 2
(Lowest priority)  VME JIRQ 1 1

1.11.1. SBC 68155 Chip Description

The Signetics SCB 68155 is an asynchronous interrupt handler for the MC 68000 processor family. Up to 14
sources are prioritized by the SCB 68155 to one of seven levels and are output on the interrupt priority level
lines (IP1.0-2). The SCB 68155 prioritizes the interrupt in the following manner: local bus requests over system
bus (VME) requests with the NMI considered as the highest local interrupt.

(NMI over IRQ7 VME, the local request LRQ6 LRQ1 over VME IRQ6-IRQ1)

During a local interrupt acknowledge sequence, two modes of response are available: vector mode or device-
supplies-the-vector mode.

For system bus response, the SCB 68155 works with the VME master interface to acquire STATUS/ID byte
from the VME bus.

The 68155 allows each source to be masked and is completely user configurable by appropriate software. The
manufacturer data sheet furnishes a complete description.
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For hardware compatibility, the 68155 must be initialized with:

LIRQ 7, 6, 5,4 : vector supplied by the 68155
LIRQ 3,2,1 : vector supplied by the interrupt devices.

1.11.2. FIC 8230 and SCB Hardware Implementation

The SCB 68155 is mapped in the local resources of the FIC 8230. It can be accessed by using a READ/WRITE
cycle (MOVE.B instructions).

68155 Mappin

RO = $ 16000000
R1 = $16000002
R2 = $ 16000004
R3 = $16000006
R4 = $16000008
R5 = $1600'000A
R6 = $1600000C
R7 = $ 1600'000E

1.11.3. Interrupt Sources Description
a) VME IRQ1-7

These interrnpt requests are directly connected to the 68155 circuit. They can interrupt the MC68020 (if the
corresponding masks are disabled) at the same level as the source.

Special care must be taken with the IRQ7, which is edge sensitive and has the second highest level in the
interrupt priority structure.

During the IACK cycle, the FIC 8230 fetches the STATUS/ID from VME in 8-bit format and uses it directly for
its vector number. To achieve this operation, the VME master interface must work correctly (arbitration, daisy-
chain) and the IACK daisy-chain must be correctly installed.

b) LIRQ7 VME ACFAIL and VME SYSFAIL (edge sensitive, active low)

This local interrupt (highest priority) is the ACFAIL (power loss detection) coming from VME. It must be
initialized to work on edge sensitive and in active-low state. The vector must be supplied by the 68155 itself.
ACFAIL and SYSFAIL are ORed together.

Remark: In some VME backplanes, a glitch can appear on ACFAIL; for this reason software recovery must be
implemented before initiating a power fail procedure.

¢) LIRQ6 DP8570 (active low, level sensitive)

This local interrupt is generated by the DP 8570 RTC chip. It can signal a DCFAIL, a timer alarm or a periodic
interrupt. The vector must be supplied by the 68155.

d) LIRQS5 ABORT (active low, edge sensitive)

This local interrupt is provided by the ABORT logic generation. It can be issued by the Front Panel or by other
VME CPUs via the global resources. This interrupt can also be used for a "Mail Box" interrupt structure.

e) LIRQ4, LIRQ1 VSB IRQ (active low, level sensitive)

This local interrupt is generated by the VSB interface bus. The vector can be supplied by the 68155 or eventually
with special care fetched directly form the VSB. When the vector number is fetched from VSB, be sure that the
VSB autovectoring is supported by all VSB interrupters and devices in the system.

Only one of the two possible LIRQ (LIRQ1 & LIRQ4) must be enabled.

LIRQ4 must be supplied by the 68155.
LIRQ1 must be supplied by the VSB interrupter.
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f) LIRQ3 Z8036/Z8030 (level sensitive/active low)

This LIRQ is originated in the ZILOG peripheral devices. Both devices are connected to level 3. The Z8036 has
the higher priority. The IRQ from the Z8030 (serial controller) can signal Break detection or an error condition,
The Z8036 is the most important interrupter in the system. It signals interrupts from:

- the FIFO's communication STATS/FLAG

- the front panel

- the Z8036's three internal timers.

The internal priority of the Z8036 can be selected by software. The vector has to be supplied by the Z8036 or the
Z38030.

g) LIRQ2 DMAC WE 32104 (level sensitive, active low)

This LIRQ is allocated with the DMAC 32104. This device can interrupt the CPU to signal end of transfer, error
conditions, etc. The vector must be supplied directly by the DMAC.

Refer to the MC68020 User's Manual for the vector table area, and to the peripheral devices for the interrupt
structure.

1.12. On Board Time-out

An on board "bus time-out" allows a cycle to be aborted if there is no acknowledgement after a preset time. This
time-out value is defined by using TIMER1 of the RTC DP8570. It can be configured by software directly in the
DP8570. The time-out logic generates a BERR to the CPU/DMAC.

time-out [ns]= [ £, ]‘1 X 16
(for a 1 Mhz f;; from the DP8570A » time-out occurs after 16 p1s)

The time-out is associated with a flag located in the "STACPU" register, which is set when a time-out condition
occurs. This flag remains asserted until it is cleared by a write cycle in the "CTLCPU" register. This flag is used
to determine the source of BERR during the exception routine procedure.At powering-up or during a RESET this
flag is reset.The value of this time-out is normally fixed during the bootstrap procedure (see Chapter 8 for
example).

Remark: The time-out must be greater or equal to 3.2
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Chapter 2

LOCAL RESOURCES

2.1. Local Resources

This chapter describes the resources directly connected to the CPU/DMAC bus. These resources can be reached
without using the global bus, and are implemented with different bus sizes.

32-bitdata : WE 32104, MC 68881, local SRAM
16-bitdata  : local EPROM 27C512
8-bit data : 28036, Z8030, DP8570, SN68154, SN68155

For complete information on the VLSI used in the FIC 8230, consult the following original factory data sheets:

WE32204  : AT&T doc reference, 307-733

MC68881  : Motorola user's guide, reference MC68020UM/AD
78036 : Zilog data sheet

Z8031 : Zilog data sheet

DP8570A  : National Semiconductor data sheet

SCB 68154 : Signetics data sheet

SCB68155 : Signetics data sheet

The following table summarizes the physical address of the FIC 8230 global resources:

Local Resources ~ Bus Size Base Address Size Remarks

Local SRAM 32 $0800'0000 128 Kbytes

Local EPROM 16 $0000'0000 128 Kbytes Restart, Boot
78031 8 $1000'0000 32 bytes Serial ctl

78036 8 $1100'0000 64 bytes

DP8570 8 $1500'0000 32 bytes RTC

SCB 68155 8 $1600'0000 8 bytes Interrupt cul
SCB 68154 8 $1700'0000 2 bytes VME interrupter
WE32104 32 $1800'0000 1 Kbyte DMAC 4 ch

The complete address references are located in the " FIC8230 parameter definition file" in Chapter 8.

2.2. Local Memories

The FIC 8230 has a private memory directly connected to the CPU bus and completely independent from the
global resources. The CPU accepts all types of transfers (user, supervisor/data, programs) for accessing this
memory.

The local memory is composed of:

a) Static RAM memory bank
b) EPROM memory bank

2.2.1. Static RAM Memory

The local static RAM memory is composed of four 32K x 8 memory chips in SOP package. This memory
(RAM) allows zero wait state CPU and DMAC access without being disturbed by concurrent VME slave access
to the FIC 8230.

This memory is designed to store the operating system kernel, frequently used tasks, and all programs needing
maximum undisturbed execution speed.
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The local RAM memory is organized as follows:

LOCAL SRAM
Size : 32K x 32-bit (128 Kbytes)
tacc : depending on the CPU clock

base address  : $ 0800'0000
The memory is redundant every 128 Kbyte boundary.
2.2.2. EPROM Memory

The EPROM memory is composed of two 27C512 chips. These sockets are standard 28 pin JEDEC, but accept
only 27C512 memory. This memory area holds the firmware debugger, initialization procedure and/or OEM
firmware application, pSOS, pROBE, pRISM, etc.

Access to the EPROM area is over a 16-bit data path with 2 CPU wait cycles.

To improve system performance, the operating system kernel should be copied to the local SRAM beflore
execution,

EPROM address $@ contains the restart address. Accordingly, it must always be installed whatever the
application.

Depending on the processor speed, the EPROM must satisfy these access time requirements.

EPROM SPEED VERSION

16 Mhz CPU  :tacc = 200 [ns]
24 Mhz CPU  : tacc = 170 [ns]

The EPROM sockets are located close to the CPU and DMAC controller. The byte allocation (low and high) is
as follows:

low byte : close to the DMAC, bottom socket
high byte : close to the CPU, top socket

Remarks: 1) Normally the EPROM contains the following firmware:
- start address + initial stack address
- bootstrap
- firmware monitor
2) The write accesses to the EPROM area are accepted as read cycles and acknowledged with
DTACKXx.

2.3. MC 68882 Floating Point Unit

The FIC 8230 includes a socket for the MC 68881 floating point coprocessor in order (o enhance the sysiem's
performance when used in floating point applications, such as in a system running complicated tasks. The 68881
uses the MC 68020 coprocessor interface to provide an execution model transparent logical extension to the MC
68020's instruction set. The 68020 can accommodate 8 coprocessor types in one system via the coprocessor ID
bit field, but space is provided for just one MC 68881 on the FIC 8230.

The MC 68881 chip select is decoded from the function codes FC@-FC2 and the logical addresses LA19-LA16,
LA13 all directly from the 68020 CPU.

The coprocessor ID is fixed as @0@1 for the FPU 68882,

A status bit in the register "STACPU" signals the presence of the MC 68881 in its socket.
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As the FPU 68881 uses the same clock as the CPU, a chip with correctly matched speed must be used.

FPU 68881 -> Coprocessor ID = 1

2.4. DMA Controller WE 32104

The FIC 8230 contains a DMA controller supporting data transfers across the 4 Gbytes addressing range, in 16
and 32-bit data format. This DMAC is able to perform high speed data transfers between memory arrays in the
system. This DMAC controller was initially designed for the AT&T 32100/32200 processor family. For a
complete description, please refer to the manufacturer's data sheet.

2.4.1. Chip Description

The WE 32104 DMA controller is a memory-mapped peripheral device that performs memory-to-memory,
memory-to-peripheral and peripheral-to-memory data transfers very quickly and efficiently. The DMAC contains
specialized hardware that allows data transfers at a rate much faster than a typical CPU. In addition, a peripheral
bus (ported to the front panel general purpose connector) is provided to couple 8-bit input/output devices Lo the
system bus. The DMAC is implemented in CMOS technology.

Features:

- Full 32-bit address and data busses.

- 8-bit peripheral bus for coupling I/O devices to the system bus.

- Word (32), double word (64 bits) and quad word bus cycles for high system throughput.
- Four independent DMA signals.

- Fixed priority level for each DMA channel.

- Two programmable interrupt vectors per channel.

- Memory fill operations available for writing an arbitrary constant to a block of memory.

2.4.2. DMA Hardware Implementation

The DMAC WE 32104 is directly connected to the CPU bus. The DMAC WE 32204 becomes master of the
CPU bus by requesting it directly to the MC 68020. This request procedure uses the original MC 68020 logic
with the 3-wire handshake (BR/BG/BGACK). This implementation allows the DMAC to access (in read &
write) the full 4 Gbytes addressing range.

- Request
» Logic
MG GRUSDH s ‘ WE 32204
ek DMAC  _ Slave
s Decoder
4
32
] //32 ﬂ l l > Address bus
7~ > Data bus
& Ctl bus

Fig. 2.1. DMAC Implementation
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2.4.3. Internal Registers Access (WE 32104)

The DMAC has four independent channels which allow it to service four unrelated transfer requests
simultaneously. Each channel has a set of registers that configures and controls its operation. In addition, there is
one mask register which is shared between the four channels. The DMAC registers are mapped into the
processor's address space. When the DMAC is in the peripheral mode, registers within the DMAC and registers
within devices connected to the peripheral bus are accessed by the CPU. This provides the CPU with an access
path to the peripheral bus. The DMAC requires a 2 Kbyte address space which is divided into four sections.
Sections are provided for the DMAC channel registers, global registers and internal data buffers, and for a
programmed input/output path to devices connected on the peripheral bus.

The description of the registers and their internal mapping are explained in detail in the DMAC 32104 data sheet.
The DMAC 32104 internal registers are mapped with the local resources as follows:

DMAC registers base address : $ 18000000

Consult the "FIC 8230 parameter definition file" listing in Chapter 8.

2.4.4. DMA Data Transfer Memory-to-Memory

The DMA data transfers between different memory areas must be done with a specific data size. The DMAC data
transfer is encoded as follows:

byte : 8-bit
half-word : 16-bit
word . 32-bit
double word 1 2 x 32-bit
quad word 14 x 32-bit

The transfers supported by the hardware are:

Half Double Quad
Byte Word Word Word Word
Local SRAM Y Y Y W N
Global SRAM Y Y Y b4 YB
VSB N N Y D4 YB
VME D16 Y Y- N N N
VME D32 Y Y Y W YB

N = not supported.
Y = supported in cycle by cycle.
YB = supported in sequential access.

During memory-to-memory DMA, the source and destination address field must support the data size specified in
the DMA CMR register. In case of contravention the SIZERROR logic will abort the current DMAC.

2.4.5. External Options for WE 32104
Two control bits located in the "CTLCPU" register control the following options:

DMA CTL1:  This bit <2> allows to condition the procedure on a BERR received from the slave memory

during a DMA transfer.
if=0: BERR causes the abort of the DMA (normal BERR)
if=1: BERR causes the automatic retry of the last DMA cycle four times, if by the fourth try the

DMA is aborted with a FAULT.
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DMA CTL2:  This bit <3> allows the choice of data mode (user or supervisor) during the following DMA

transfers:
if=0: DMA transfers in "data user mode"
if=1: DMA transfers in "data supervisor mode™

2.4.6. WE 32204 Peripheral Bus
The DMAC WE 32204 has a private 8-bit peripheral bus. This 8-bit bus can be used to connect 8-bit peripherals
as well as disk controllers, LAN interfaces, etc. This feature is implemented to add special requirements for an

application without adding glue logic between the DMAC and the peripheral. This user friendly bus interface can
be configured by software to work in:

1) asynchronous mode
2) synchronous mode with automatic insertion of wait cycle.

Four peripheral devices can be connected to the bus, and they can each work with independent DMA REQ/DONE
logic.

The DMAC 32104 uses efficient data packing/unpacking to transfer data between the peripheral (8-bit) and the
system bus (32-bit).

The peripheral bus is wired to the front panel general purpose connector with additional + 5V power pins.

It is composed of:

PERADD®-PERADD4  : peripheral address bus ®)
PERD@-PERD7 : peripheral data bus 8)
PR/W : peripheral Read/Write n
PCS@-PCS3 : peripheral device chip select @
PDS : peripheral bus data strobe 0))
PDACK : peripheral bus data acknowledge (1)
PBR@-PBR3 : peripheral bus DMA request @)
PDONE : peripheral bus done ¢))

(Refer to paragraph 7.3. "General 64-pin connector ")

Before implementing a device on this bus, carefully consult the AT&T documentation or contact CES in
Geneva.

2.4.7. Block Mode Support

When the DMAC is initialized with a Quad-Word data size, the DMAC uses a block transfer to move the
operands. This allows to transfer data in a more efficient manner. Depending on the address field, the block
transfer is supported as follows:

Local memory : not supported -> do not use quad-word data size
Global memory : supported

VME access std/ext : generated with the corresponding VME AM code
V8B access :  supported

* Refer to Chapter 3, paragraph 3.4.3.2.

2.5. Serial Controller (Z8030)

The Zilog Z8030A chip is used as a serial communication controller. Its primary use is to allow a direct
terminal and host connection for control and debugging. Only the asynchronous protocols are implemented on
board.
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2.5.1. Chip Description

The Z8030 Z-SCC serial communication controller is a dual channel, multi-protocol data communication
peripheral primarily designed for use with the Zilog Z-bus. The Z-SCC functions as a serial to parallel, parallel
to serial converter/controller. The Z-SCC can be software configured to satisfy a wide variety of serial
communication applications. The devices contain sophisticated functions including:

- on-chip baud generators
- break detection and generators

2.5.2. Hardware Implementation

The Z8030 Z-SCC is implemented on the FIC 8230 with a 5 Mhz clock. This parameter is important to set up
the baud rate generator.

PCKgp3p = 5 Mhz

The terminal and the host port are cabled to the front panel connector with only three signals per channel with
RS232 levels. A terminal can be directly connected these connectors as follows:

pin 3 : Tx
pin 8 : Rx
pin 2,5,9,10 : Ground GND

If needed, the Z-SCC is able to generate interrupts to the CPU. This interrupt generation is cabled on level 3. An
internal daisy-chain prioritizes the three Zilog peripherals during the IACK cycle. This daisy-chain sets the Z-
SCC Z8030 to the lowest priority.

Int level Z8030 =3

2.5.3. Z8030 I/O Mapping

Consult the listing of "FIC 8230 parameter definition file" in Chapter 8..

2.6. Timer, I/O Port & Interrupt Controller

Zilog's Z8036 Z-CIO chip is used as a general purpose interface for different parts of the FIC 8230. It is used for
the following:

a) Interrupt controller for the communication FIFOs
b) General purpose timer

¢) Front panel interrupt

d) Front panel parallel I/O port

2.6.1. Chip Description

The Z8036 Z-CIO Counter/Timer and parallel I/O element is a general purpose peripheral circuit satisfying most
counter/timer and parallel I/O needs encountered in system designs. This versatile device contains three I/O ports
and three counter/timers. Many software options tailor its configuration to specific applications. The use of the
device is simplified by making all internal registers readable and writable. In addition, each register is given in its
own unique address so that it can be accessed directly - No special sequential operations are required.

Features:

- 2 independent 8-bit double buffered bi-directional I/O ports.

- 4 handshake modes, including "3 wires".

- flexible pattern recognition logic, programmable as an interrupt controller.
- 3 independent timer/counters with external access.
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2.6.2. 78036 Hardware Implementation

The 28036 Z-CIO is implemented on the FIC 8230 with a 5 Mhz clock. This parameter is important when the
internal timers are used.

PCKgp36 = 5 Mhz

The Z 8036 is used for three distinct applications in the FIC 8§230.
a) Communication FIFO interrupt controller

b) General purpose Timer/Counters

¢) Front panel 1/O port

The Z8036 registers can be mapped in the byte boundary. This feature allows the user to access 16-bit registers
by using instructions such as - MOVE.W

2.6.2.1. Communication FIFO Interrupt Controller

The Port A of the Z8036 Z-CIO is used as a general purpose interrupt controller. It allows interrupts to be
generated on the following FIFO flag states:

FULL or Not FULL
EMPTY or Not Empty

For each of the four FIFOs, these flags are updated by the FIFO sequence logic at each FIFO access. Up to 8
different vectors can be generated on the FIFO conditions.

In this case, the Z8036#1 port A is set up as an "OR priority encoded vector mode".
Please refer to the software example in Chapter 8.

2.6.2.2. General Purpose Counter/Timers

The internal counter is used in operating systems for periodic interruptions. The three timers can be used in
different modes with or without external triggering (via the front panel connectors).

2.6.2.3. Front Panel I/O Port

The port B and C are brought out to the front panel general purpose connectors (64 pins). These ports can be
used in different manners, for example:

- I/O port with/without handshake
- Front panel interruption
- Control/status to/from the counter timers

The following pins are connected to the Z8036

GP Connectors 64 Pins

pin 51 ->Z8036 PCQ

}
53 PC1 ) PortC
55 PC2 )
57 PE3 )
pin  35->Z8036 PBG }
37 PB1 }
39 PB2 }
41 PB3 } Port B [with on-board pull-up resistors]
43 PB4 )
45 PB5 }
47 PB6 }
49 PB7 }

NOTE: The even numbered pins (36, 38,....58) are grounded.
The port B 1/Os are pulled up with a 4.7 kQ resistor.
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2.6.3. Interrupt Logic

The Z8036 is able to generate interrupts to the 68020 on level 3. It is the highest priority device at this level.
The INT pin must be initialized in "OPEN DRAIN" and active low.

For further details, please refer to Chapter 1.10. "Interrupt Structure”.
INT level Z8036 = 3
2.6.4. 78036 1/O Mapping

If the RJA bit in the MIR register is set to 1, the address references are byte-aligned.
Consult "FIC 8230 parameter definition file" in Chapter 8.

2.7. DP8570 Real-Time Clock

The DP8570 is used in the FIC 8230 to provide four distinct functions:

a) Real-time clock calendar

b) Oscillator for Time-out logic

¢) Power fail detection

d) Memory with battery back-up

2.7.1. Chip Description

The DP8570 is a multi-function device designed with low power CMOS technology. It is composed of 2 X 10
Mhz 16-bit multi-mode timers, a real-time clock with its own oscillator (32.768 khz), a power failure detector
and a 44 byte CMOS RAM with battery back-up.

The DP8570 has a sophisticated interrupt structure, which provides for four basic types of interrupts: Periodic,
Alarm/Compare, Timer and Power Fail interrupts. An interrupt mask and status register enables the masking and
easy determination of each interrupt.

2.7.2. Hardware Implementation

The DP8570 is implemented in the FIC 8230 with the following features:

The TCK (Timer clock) is set at 10 Mhz (whatever the CPU clock) and the real-time clock is set with a 32.768
khz quartz.

TCK g570 =10Mhz
RTCyqc = 32.768 khz

Timer #1 is used (via its T1 output pin) as the clock generator for the time-out logic. This timer must only be
used for this purpose. The timer is used as a divider to generate the correct frequency for the desired time-out
value.

time-out = (1+fT1) X 16

The power-fail logic is trimmed to trigger at 4.2 (v) typ. This high value allows enough time to save some
important parameters, in the battery backed-up memory.

Upfail =4.2 v (typ)

The battery assures a ten-year retention, without data loss. This battery must be leaded (against oxidation) and
changed when the DP8570 signals the end of the battery.

Battery type: Renata 338A
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The interrupt generation is given by the "INT" pin. This must be initialized in "active low" and "push-pull”. All
the DP8570 interrupts must use this pin (the MFO output pin is not used). The DP8570 interrupts the CPU at
level 6 This high level was chosen because of the power-fail logic detection (see Chapter 1.10 "Interrupt
Structure"). The memory locations 1D, 1E and 1F are reserved for CES.

INT level 8570 = 6

2.7.3. DP8570AY/O Mapping

The 32 bytes of the DP8570 are mapped as follows:

register 3@ : MSR = $ 1500'0000
register @1 : ... = $ 1500'0001

register IF = $1500'001F

2.8. SCB68154 VME Interrupter

The VME interrupter allows the generation of interrupts on the VME. This feature is useful in a system where it
is not possible to implement the "message passing” structure. This logic is implemented with a Signetics
SCB68154 device.

2.8.1. Chip Description

The Signetics SCB68154 interrupt generator provides an interface between an interrupting device and the VME

system bus.
The SCB68154 has three primary functions:

1) Generates bus interrupt requests.

2) Resides in the VME interrupt daisy-chain.

3) Allows a status/ID byte to be supplied to the interrupt handler if needed.

The SCB68154 has seven interrupt request levels, which are selected by using the interrupt request register. The
local master writes to the interrupt request register to generate an interrupt request on any interrupt request level.
The interrupt request register may be read to determine if an interrupt has been acknowledged.

For additional details, please refer to the SCB68154 data sheet.

2.8.2. Hardware Implementation

The SCB68154 is physically implemented on the local bus. The CPU 68030 can access its two registers via
memory locations as follows:

R@: Int vector register = $ 1700'0000
R1: Intrequest register = $ 1700'0002

The vector output bus is independently connected to the VME bus and all control signals are independent of the
VME Master & Slave Interfaces (this means that the FIC 8230 can generate a VME interrupt to itself and
acknowledge it, for test purposes).

2.9. SCB 68155 Interrupt Handler

(Consult paragraph 1.10)
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Chapter 3

GLOBAL RESOURCES

3.1. General Philosophy
The global resources form 3 different groups:

- Global memory
- Communication FIFOs
- Control and Status registers

These resources are accessible from the CPU and the DMAC as well as through the VME slave port. Access
from the CPU is supported in BYTE, WORD and LWORD modes; VME access supporis D16 and D32. The
global resources are mapped as follows:

VME Access CPU / DMAC Access
* do not use
$201F'FFFF
RAM
D e $200F FFFF
RAM
RAM
$2000'2000

VME Slave Access Ve

1 Mbyte window RAM
FIFO
LIFO I/O $2000'0C40
FIFO1/O $2000'0C00
FIFO flag

FIFO register $2000'0800

Status register $2000'0400
CTL register $2000'0000

~

Fig 3.1 : Global Resources Mapping
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3.1.1. CPU/DMAC Access

Access from the CPU to the global resources is mapped from the address $2000'0000 to $201F'FFFF. The CPU
can access the memory (global RAM) in BYTE, WORD and LWORD modes in both user/supervisor and

data/program mode.

CPU and DMAC Mapping

$ 2000'0000 - $ 2000'03FF
$ 2000'0400 - $ 2000'07FF
$ 20000800 - $ 2000'0BFF
$ 2000'0C00 - $ 2000'0EFE
$ 2000'1000 - $ 2000'1FFF
$ 20002000 - $ 201FFFFF

: Control registers

: Status registers

: FIFO ctl/status registers
: FIFO 1/O port

: FIFO memory

: RAM memory

The global resources are "redundant” modulo 2 Mbytes. This means that access to address $2000'0000 =
$2020'0000 = $2040'0000 and so on.

3.1.2. VME Access to the Global Memory

access from the VME port to the global memory is through a 1 Mbyte WINDOW mapped in the VME
addressing range. This mapping is described in Chapter 4 "VME Slave Port". This window provides access to the
first Mbyte of the global memory. The VME port supports all VME data access, including RMW cycles and

unaligned transfers (ULT).

Block transfers from VME or the internal DMAC WE32104 are supported in QUAD WORD.

3.1.3. Global Arbitration and Indivisible Cycle

Data

Address/ctl

Global
Resources
&
Logic
Support

l Data

1 Addressicti

\Tﬂ

CPU access

»| Global

B Arbiter

LOCK

page 3- 2

VME access

Arbitration  §
Requester §

Fig 3.2 : Global Arbitration Resources Diagram

$REQ

GIN
& GOUT
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Access to the global resources is arbitrated by a "Global arbiter”. This arbiter is designed to allow a "zero wait
state” on the CPU port if no request is coming from the VME port. It works on a "release when done" mode on
the VME port.

The arbitration on the two bus interfaces to the global resources (VME and CPU) supports the indivisible cycle
as follows:

CPU -> Global Memory VME -> Global Memory
TAS RMW cycle B, W, LW

CAS aligned and non-aligned
CAS2  aligned and non-aligned

Note: Be careful that the VME RMW (Read-Modify-Write) cycles are executed correctly (AS* must stay
active during the two Read and Write cycles independently of the BBS Y* line).

3.2. Global Memory

The global memory is used as the main memory system. The FIC 8230 can be equipped with from 512 Kbytes
(minimum) to 4 Mbytes (maximum).

The global memory is mounted in a special 68-pin socket. This socket can be equipped with the following:

1) OPT8230/1 : Static RAM 512 Kbytes capacity
3) OPT8232/6 : Dynamic RAM 4 Mbytes capacity
4) OPT8232/7 : Dynamic RAM 16 Mbytes capacity

The three memory modules are built using "Surface Mounted Device" (SMD) and CMOS technology for a
higher density with a reasonable power consumption.

The first 8 Kbytes of global memory are reserved for a different use:

Memory reserved  : from CPU : § 20000000 -> $ 2000'1FFE
: from VME : $ xxx0'0000 -> $ xxx0'1FFE

The use of this area as standard memory is perfectly possible; however it must be done carefully and with full
knowledge of the possible consequences.

Memory Size Options

512 KB 1 MB
CPU Speed 1 X OPT8230/1 2 X OPT8230/1
16 Mhz 100 ns 100 ns

& wait & wait
24 MHz 70 ns 70 ns

@ wait @ wait

4MB 16 MB
CPU Speed 1 X OPT8230/6 2 X OPT8232/9
16/24 MHz 100 ns 100 ns

1 or 2 wait 1 or 2 wait

FIC 8230 User’s Manual
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3.2.1. OPT8230/1 Static RAM Memory Module

The OPT8230/1 static RAM memory module is built around CMOS static RAM chips in SO package (SMD).
Each module is equipped with 16 memories (32K X 8) organized in 128 K X 32,

Depending on the CPU speed, the memory module must be equipped with the correct speed grade to guarantee a
@ wait state operation.

16 Mhz CPU  : 100 ns
24 Mhz CPU  : 70 ns

Two of these memories can be plugged in the memory socket of the FIC 8230. The two memory modules are
assigned as BANK@ and BANK 1.

Option 512 K
1 x OPT8230/1 module

Option 1 Mega
2 x OPT8230/1 module

BANK 1

NN A

BANK @
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The OPT8230/1 memory module must be labeled as BANK @ or BANK 1. The hardware setting allows the
memory module to be mapped as the first or the second 512 Kbyte bank. (Address 0-512Kb or 512Kb-1Mb)

: :
: -;'
: =
- -
= )
zo o—
o |,
Zgj\.\\g Plo \\S
\ N
=3 \ 3 \
[ = \ g_: \
a R B E
N \
v v
BANK @: @ - 512 Kb BANK 1: 512 Kb - 1 Mb

WARNING: The OPT8230/1 is packaged in 68-pin piggy-back modules so it must be inserted at the bottom
of the 78-pin connector on the FIC8230 (Refer to paragraph 7.1 "FIC8232 Implementation”).

Pin 34 of the OPT8230/1 ------ > Pin 39 of the 78-pin FIC8232 connector

3.2.2. OPT8232/6 Dynamic RAM Memory Module

The OPT8232/6 dynamic RAM memory module is built from CMOS dynamic RAM chips (1 Mbit capacity) in
SOJ package. The module is equipped with 32 memories (256K X 4) organized in 1M X 32 (4 Mbytes). The
address multiplexing and refresh logic are implemented directly on the memory module. From a hardware point
of view, the memory appears as a static RAM. The arbitration between the refresh cycle and the access (R/W) is
implemented on the module, and an "ACK" acknowledge signal allows to delay the current cycle o reach the
CPU/DMAC specification and the VME slave access.

Equipped with a 4 Mbyte dynamic RAM option, the CPU runs with a 1 wait-state.

WARNING: Only 1 OPT8232/6 memory module can be plugged on the FIC 8232,
The OPT8232/6 is packaged in 76-pin piggy-back modules so it must be inserted at the bottom
of the 78-pin connector on the FIC8232 (Refer to paragraph 7.1 "FIC8232 Implementation").

Pin 38 of the OPT8230/6 ------ > Pin 39 of the 78-pin FIC8232 connector
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3.3. Control and Status Registers

The control and status registers contain the important parameters of the FIC 8230. These registers are accessible
from both the CPU and VME. The control registers are implemented to replace the hardware options (links,
jumper, wire-wrap).

Status registers are "read-only"” whereas control registers are Read/Write. These registers are mapped at the base of
the global resources area as described below:

$ 2000'0000 : CTLCPU : control option CPU R/W)
$ 2000'0004 : CTLVSB : control option VSB R/W)
$ 2000'0008 : CTLVME1  : control option VME port 1 R/W)
$2000'000C  : CTLVME2 : ctl option VME port 2 R/W)
$ 20000400 : STAVSB : status general VSB (R only)
$ 20000404 : STACPU : status general CPU (R only)
$ 20000408 : STAVME : status general VME (R only)
$2000'040C  : STAFIF : status general communication FIFO (R only)

The control/status registers form three different groups:

CPU : General information

VSB : Interface VSB master

VME : Interface bus VME, Master & Slave

The RAM redundant with these registers is masked by the hardware, and can not be used.

Access to the registers from the VME port is identical to the access to the global memory.

Access to the registers must be done in LWORD data from the CPU or correctly aligned byte access.

3.3.1. Control Registers

These registers contain the configuration options as well as defining operation modes of the system. AL power
on or during a RESET, all these registers are zeroed.

These registers are READ/WRITE, a copy of the register value is stored in the global RAM area.(when a register
is written, the value is also written through into the global memory)

Consequently, at RESET or power on (registers set to ), the CPU must write @ in the register's address to
ensure that the RAM "shadow" is also zero.

Because these registers contain important parameters, the start-up value for an application can be stored in and
recovered from the CMOS memory with a battery back-up in the DP8570A (see paragraph 2.7.).

3.3.1.1. CTLCPU - Adr = $2000'0000
This 6-bit register can be divided in three parts:
1) - CPU 68020 external control

2) - DMAC options
3) - Cycle exception flag set/reset
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7 6 5 4 3 2 1 7]

Bit Description:
<1, @> pCTL1, nCTLY

<352 3 CTL2, CTL1

<54 > SIZERR TO

X X k‘kx X X Egn 10 | cTL2| cTLt | weTLt]ucTLE

These two bits are used to control the state of the CPU from an

external processor over the VME bus. The combinations of these two bits
generate the following action:

<@3.@> : No action, or CPU HALT -> RUN.

<@,1> : activates the RESET line.

<1,@> :generates an ABORT.

<1,1> : Put the CPU in the HALT state.

These bits must be twiddled very carefully.

These two bits are used to select the option for the DMAC WE32104
operation.

Bit <2> CTL1 allows the user to choose the action required in case of
a BERR (or a time-out) during a cycle issued by the DMAC 32204.

CTL1=0 : BERR causes an effective error (FAULT).
CTLi=1 :  BERR causes a RERUN of this cycle four times, before
aborting the DMA with a FAULT.

Bit <3> CTL2 allows the user to choose the priority level for the
subsequent DMA transfers.

CTL2=¢ : Usermode
CTL2=1 : Supervisor mode

These two bits allow the user to SET/RESET the corresponding flag:
Time-out and size error by writing the desired value (@ or 1).

NOTE: During any modification to bits <5,4,3,2>, bits <1,0> must be set 10 "@", otherwise the action
described for configuration of these bits will be executed immediately. (Whenever it is issued by the

CPU itself)

FIC 8230 User's Manual
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3.3.1.2. CTLVSB - Adr = $2000'0004

This 6-bit register contains options for the VSB master port.

31 7 6 5 4 3 2 A

X X }Kx X X | AD31 | AD30 | AD29| ROR | ARB2| ARB1

Bit Description;
<1,0> ARB2, ARB1 These two bits define the function of the VSB arbitration/requester.
if <@ B> : FIC 8232 is the VSB arbiter if it is in VSB slot N© @&
if <1,0> : FIC 8232 is the VSB arbiter wherever it is.
if <@,1> : FIC 8232 is not the VSB arbiter.
<2> ROR This bit defines the release mode when the unit is VSB master.
ROR =1 : work in release when done.
ROR=¢@ :work in release on request.
<5,4,3> AD31,30,29 These 3 bits map the higher address bit in the VSB cycles.

See Chapter 6 for additional explanations.
3.3.1.3. CTLVMEl1 and CTLVME2
These two registers define options for the VME interfaces (Master & Slave).

CTLVME] : Adr = $ 20000008
CTLVME2 : Adr = $ 2000'000C

31 74 6 5 4 3 2 1 o
X X Xk \x VAD | vAD | E32 EZ2 DC DC DC DC
31 30 27 26 25 24
CTLVMEI1
<3-0> DC27,26,25,24 These 4 bits furnish part of the address to map the VME slave

access in the VME extended addressing range (A32 : D16/D32).

<4> J/E24 This bit allows to enable/disable the VME slave access in VME
standard addressing (A24: D16/D32).

/E24 =@ : A24 enabled
/E24 =1 : A24 disabled

<5> E32 This bit allows us to enable/disable the VME slave access in
VME extended addressing (A32: D16/D32).

E32=0@ : A 32disabled
E32=1 :A32enabled

<7,6> VAD31, VAD30 These 2 bits allow the user to generate addresses A31 & A30 when
the CPU accesses VME in extended addressing.
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31 7 6 5 4 3 2 1 10
X X X} XX HIDDEN] MOD1 | SYSF | ARB | FAIR | MODO| BR2 BR1
CTLVME?2
<1,0> BR2,BR1 These 2 bits define the level of BREQ used during the VME request
arbitration.

<@.0> --->BREQ level 3
<@,1> --->BREQlevel 2
<1,0> --->BREQlevel 1
<1,1> --->BREQlevel @

<25 ROR These two bits define the mode of release during the VME request
arbitration,

<@> --->RWD mode
<1> ---> ROR mode

<34> SP1, SP2 Bits reserved for future distributed arbitration.
<5> SYSF This bit allows to generate the VME "SYSFAIL" line,

<1> : VME SYSFAIL active
<@> : VME SYSFAIL inactive

For a complete explanation of these control bits, refer to the corresponding chapter: Chapter 4 for VME slave
and Chapter 5 for VME master.

FIC 8230 User's Manual page 3 - 9



Creative Electronic Systems

3.3.2. Status Registers

The four status registers give the user the important statuses of the FIC 8230. These registers are "Read Only"
and can be accessed from both the CPU and the VME slave port.

3.3.2.1. STAVSB - Adr = $2000'0400

31 7 6 5 4 3 2 1 @
X X X X X X X | ADER| VvsB | a2 | GA1 | Gag
MASTER
<2,1,90> GA2,1,9 These three bits contain the number of the VSB slot into which the
FIC 8230 is connected.
<3> VSBM VSB Master. This bit is active when the FIC 8232 unit is VSB master.
(BUSY=1)
<4> ADER VSB Address error. This bit is active if during the last VSB cycle
DSACK 1 & @ were = @@ when AC -> 1. It is reset at the beginning of
each VSB cycle.

3.3.2.2. STACPU - Adr = $2000'0404

31 7 6 5 4 3 2 1 %}
X X x} \( X | x | SZE) 10 | X X | FPUP | HALT
<@> /HALT This bit is active (=) when the 68020 is in the halt state.
<I> /FPUP This bit is active (=) when the 68881 is present in its socket.
<2,3> not used
<4> TO Time-out flag. This bit is active when a time-out has occurred

during a past cycle. This bit is used to define the source of a BERR. It
can be reset with the CTLCPU register (See Chapter 3.3.1.1).

<5> SIZERR Size error during a DMA WE 32104. (See Chapter 2.3.4)

3.3.2.3. STAVME - Adr = $2000'0408
31 7 6 5 4 3 2 1 %)

X X Xk\ix ..~ | ACF | sYSF|] ---| MNB | MNB | MNB | MNB
4 3 2 1

This register contains status relative to the VME interface (Master/Slave).

<3-0> MNB,3,2,1.0 Master Number. These bits reflect the position of the front panel rotary
switch defining the master number.

<55 SYSF Sysfail VME. Shows status of the VME SYSFAIL line.
SYSF =1 ---> VME SYSFAIL active.
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3.3.2.4. STAFIF - Adr = $2000'040C

These 8-bit registers allow to read the "Empty and Full” flags of the four communication FIFOs. These § bits
are also accessible via the Z8036 interrupt controller. See paragraph 3.4.

31 7 6 5 4 3 2 1 9
EMPTY FULL |EMPTY| FULL | EMPTY] FULL | EMPTY| FuLL
X X )k\ X 3 3 2 2 1 1 o )
<®»24,6> FULL #X These bits show when FIFO # X is full.
1=FULL
@ = not FULL
<1,3,57> EMPT#X These bits show when FIFO # X is empty.
1 = not EMPTY
@ = EMPTY

3.4. FIFO/LIFO Communication

Four communication FIFOs are implemented in the global resources. These FIFOs are accessible from both the
CPU and the VME slave port in READ and WRITE. Each FIFO is 255 words deep and 32 bits wide and can
work both in first-in first-out (FIFO)and last-in first-out (LIFO) modes.

3.4.1. FIFO/LIFO Introduction

The FIFOs are provided in the FIC 8230 to solve the problems of interprocessor interrupts in a multi-processor
VME environment. The FIFO structure allows the user to implement efficient "message passing” between
several processors, without limitation in the number of processors.

The depth of 255 words offers a sufficiently large buffer (o run in a real-time environment, without spending
time in retries or reservation procedures. The 32-bit word is wide enough to incorporate the source signature, the
type of interrupt and other real-time parameters in a one word message.

When a CPU (local or external VME unit) writes using LIFO addressing, the word is stocked at the beginning of
the FIFO. This feature allows to send "high priority messages" to the FIC 8232, bypassing the preceding
messages stocked in the queue. In addition, if only the LIFO addresses are used, the FIFO/LLIFO works as a stack.

Drivers can be made of FIFOs in multi-processing or in distributed processing.
For example:

- message passing
- virtual interrupts
- resource sharing
- task calling sequence

The four FIFOs of the FIC 8230 can be used individually. This allows to define priority in queue (for message
passing) or to define a FIFO for message passing and another one for data buffer reservation. Each FIFO is able

to interrupt the processor (CPU) with its two individual flags: FULL and EMPTY. Those 8 sources of interrupt
(2 per FIFO) have to be supported by the program or by the operating system.

The FIFO data buffers use the global memory ($2000'1000 ---> $2000'1FFE). This allows access to the FIFO
data buffers directly as a standard memory without passing through the FIFO/LIFO registers.

In case of error conditions (e.g. Read FIFO if it is empty or write FIFO if it is full), the FIFO control logic will
generate a BERR. This last condition will be treated in the appropriate manner (e.g. Retry last cycle).

The FIFO structure allows to solve a lot of multi-processing problems in a most efficient way.

FIC 8230 User’s Manual page 3 - 11



Creative Electronic Systems

3.4.2. FIFO/LIFO Structure

The FIFOs are implemented in the FIC 8230 by using a fast state machine which controls the FIFO and the
LIFO processing in a section of the global memory.

Read
D_M—h 8 Memory Array
MUX 256 x 32
‘ p| Wit

Finite State \4 EE———
Machine ALU FULL flag
Controller

EMPTY flag

Word
! Counter

Each FIFO/LIFO is controlled by three registers (which are also directly accessible as a memory location).

Fig 3.3 : FIFO Logic Block Diagram

- Write pointer WRPT#X
-Read pointer RDPT# X
- Word counter WCNT# X

Each time a word is written in the FIFO, the word counter is incremented, the data is written in the memory
location pointed by the WRPT and this register is incremented by 1. The FIFO flags are also updated at each
FIFO access.

If the FIFO is accessed via its LIFO address, the data is stored in the memory location pointed by the RDPT-1.
The WCNT and the flags are also updated.

Access to the FIFO/LIFO is independent of the data format (D16, D32).
Access to the FIFOQ/LIFO is done via FIFO # X (or LIFO # X) location as Read or Write.

WRITE causes a data word to be written into the FIFO# X
READ causes a data word to be read from the FIFO# X
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3.4.3. FIFO/LIFO Control Registers
The FIFO/LIFO logic contains 4 register spaces:
1. Memory buffer (R/W)

2. FIFO/LIFO registers (RW)

3. Flag registers (Read only or Write only)
4. FIFO/LIFO J/O registers (R/W)

3.4.3.1. Memory Buffer

Global memory is used for the FIFO/LIFO memory buffers. This part of the global memory can be used as a
standard memory or accessed directly for FIFO/LIFO fast reading or for FIFO/LIFO simulation.

memory buffer FIFO#@ : $2000'1000 --> $2000'13FF
FIFO#1 : $2000'1400 --> $2000'17FF

FIFO#2 : $2000'1800 --> $2000'1BFF
FIFO#3 : $2000'1C00 --> $2000'1FFF

3.4.3.2. FIFO Control Registers

These registers allow the FIFO/LIFO sequencer to control the FIFO memory buffer. They are also accessible by
the CPU/VME slave for external control or for start-up initialization.

These registers must be reset during the start-up initialization to assure correct operating.

The registers are 8 bit wide and Read/Write.

31 24123 16]15 817 @

Not used Not used Not used Ctl register
8 bits

The control registers are stored in an individual static RAM memory.
The control registers are mapped as follows:

Write pointers:
WRPT#@ : $2000'0810
WRPT#1 : $2000'0814

WRPT#2 : $2000'0818
WRPT#3 : $2000'081C
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Read pointers:

RDPT#@ : $2000'0820
RDPT#1 : $2000'0824
RDPT#2 : $2000'0828
RDPT#3 : $2000'082C

Word counters:
WCNT#G : $2000'0830
WCNT#1 : $2000'0834

WCNT#2 : $2000'0838
WCNT#3 : $2000'083C

3.4.3.3. Flag Registers

The flag registers are composed of 5 register addresses. One of the registers (read-only) allows to read the 8 flags
of the FIFOs. This "STATIF' register is described in paragraph 3.3.2.4.

The other four registers allow to modify each flag for each FIFO with a write cycle.

Adr=FIF_FLAG #X D@@ ---> FULL flag
D@1 ---> EMPTY flag

Flag registers:

SET1

FIF_FLAG#¢ : $2000'0840
FIF_FLAG#1 : $20000844

FIF_FLAG#2 : $2000'0848
FIF_FLAG#3 : $2000'084C

3.4.3.4. FIFO/LIFO I/O Registers

These registers control access to the FIFO/LIFO. They can be accessed in read or write and all data formats (byte,
words, Lwords). However, each cycle will always be a 32-bit access.

Block transfers are only supported on these registers if SET 2 FIFO is selected on the FIC8232 (Refer to
paragraph 7.4 "Fifo Addresses SET1/SET?2 selection™).

The LIFO address can only be used in Write mode, Read is always done in FIFO mode.

FIFO#@ : $2000'0C00
FIFO#1 : $2000'0C04
FIFO#2 : $2000'0C08
FIFO#3 : $20000C0C

LIFO#@ : $2000'0C40
LIFO#1 : $2000'0C44
LIFO#2 : $2000'0C48
LIFO#3 : $2000'0C4C
3.4.4. Interrupt Generation on the FIFO/LIFQ Status

Each FIFO/LIFO generates 2 flags marked FULL and EMPTY. The combination of these 2 flags gives the
following status:
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FULL __EMPTY FIFO Status

1) 4] The FIFO is empty (WCNT = @)

1] 1 The FIFO is not empty 0 < WCNT<255

1 0] Invalid state, normally not used in standard applications.
1 1 The FIFO is full WCNT = 255

Depending on the application, the interrupt must be generated if :
- at Jeast one word is stored in the FIFO/LIFO buffer

- a FIFO/LIFO is Empty

- a FIFO/LIFO is Full

The interrupt generation on a FIFO/LIFO is executed via A Zilog Z8036 interrupt controller. The 8 flags are
directly connected to port A of the Z8036#1 and Z8036#2.

To work correctly, the Z8036#1 or Z8036#2 have to be initialized as an interrupt controller. This is done by
defining the following condition on port A :

- input port with "OR" priority encoded vector mode
- correct polarity on each flag (depending on the application)

The interrupt condition can be set for each flag of each FIFO.
Each flag condition is associated directly to a vector number.
For more details on the use of this circuit, refer to the Zilog Z8036 data sheet.

See also the Software example in Chapter 8.

Zilog
Z80364#1

FULL # O T Bit g
EMPTY # O

FULL # 1
EMPTY # 1

FULL # 2
EMPTY # 2

FULL # 3 &
EMPTY # 3 Bit 7 IACK cycle level # 3

| YV 9V VY

@ » Interrupt CPU level # 3

\
Y
o
2
>

3.4.5. FIFO/LIFO Initialization
After a Reset or at power on, the FIFOs must be initialized as follows:
1) write $@ into WRPT#X, RDPT#X, WCNT#X

2) set the FULL#X & EMPTY#X flags to @
3) Initialize Z8036 for interruption on the FIFO flags
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Chapter 4

VME SLAVE INTERFACE

4.1. General Description

The VME slave port allows to map the global resources in the VME address space. the window size is fixed at 1
Mbyte whatever the addressing type or the memory present in the global resources.

The mapping is done by decoding :

1) the accepted AM codes (fixed in a PAL)

2) bits in the register CTLVMEL1

4) the Master No. (Rotary switch)

The FIC 8230 can map its global resources in 2 different addressing ranges in VME. In standard access: 24

address bit and in extended access: 32 address bits. They both can be enabled or disabled under program control by
using E32 & E24 control bits in the CTLVMEJ] register.

The "Master NO" is the only static option (hardware selected) of the FIC 8230. It defines one of 16 1 Mbyte
address ranges through which the FIC 8230 global resources are accessible from VME.

This parameter can also be read by the CPU in the STACPU register (Useful for signature in the "message
passing” interrupt). This parameter is also displayed on the front panel hexadecimal rotary switch.

The decoding in VME is done by using:
1) Enable/disable addressing control bits /E24 & E32

2) The AM code
3) The high addresses corresponding for A24 & A32

4.2. AM Decoding

The VME address modifiers are decoded by a PAL. This programmable array logic can be reconfigured by the
user. This PAL is set to decode the following AM codes:

AM = $39, S3D : Standard access A24

AM = $9, $D : Extended access  A32
AM = $3B, $3F, $B, $F : Block transfer A24 & A32

4.3. Standard Access A24 - D16/D32

Standard access maps the global resources into a 1 Mbyte region in the 16 Mbytes VME addressing range. The
higher address bits are furnished by the "Master No "Code.

23 22 21 20 19 18 17

3
Master| Master | Master] Master
N°3 |N°2 N°1 [nN°o X X X X X}{X X X
Y

(& J
A4

Not decoded

Master N° parameter (4 bits) front panel rotary switch
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The /E24 bit (VMECTLI register) is used to enable or disable this type of decoding:

@ = enabled

1 = disabled

WARNING: This bit is defined in negative logic. This allows to to enable this decoding after a Reset or
after Power on.

Examples:

1) if Master N° = $4 and global resources size = 1 Mbyte and /E24 = ¢ and AM = $3D or $39
---------- > VME addresses decoded = $40'0000 - $4F'FFFF

2) if Master N° = $A and global resources size = 2 Mbytes and /E24 = @ and AM = $3D or $39
---------- > VME addresses decoded = $A0'0000 - $BF'FFFF

Bit /E24 is used to enable or disable this type of decoding:
@ = enabled
1 = disabled

WARNING: This bit is defined in negative logic . This allows to enable this decoding after a Reset or

Power on.

4.4. Extended Access A32 - D16/D32

Extended access maps the global resources into 1 Mbyte in the 4 Gbyte VME addressing range. The higher
address bits (A31 --> A20) are furnished by using :

1) Master NO code
2) Fixed value
3) 4 programmable bits in the VMECTL1 register

31

30

29

28

27

26

25

24

23

22

21

20

19

2

1

DC
31

ocC
30

ocC
29

bec
28

oc
27

bc
26

Dec
25

Dec
24

Master
Nog

Master
Ne 2

Master
N°1

Master
Neg

X

>

3
s L1
N

Not decoded

N 7\ AN =/

Y A4 Y

J

Provided by the
28036#2 PB0-PB3.

Master N© parameter (4 bits) @ —» 15

Extension decoding ctl bits, which allow us to extend the
mapping possibility of the FIC 8232's global ressources.

This decoding allows to map the 1 Mbyte window into the first 256 Mbytes VME extended addressing range.
The decoding is enabled if the "E32" control bit is active (this bit is set to @ during a Reset or Power on). It
must be set by the CPU or via the VME slave port (A24) after initialization of control bits DC27, 26, 25, 24.
These parameters can also be dynamically modified under software control.

The control bits /E24 and E32 can also be written from the VME slave port. Be careful not to
disable both address decoding, otherwise the FIC 823 global resources will not be accessible
via the VME port (the FIC would be completely disconnected from VME).

WARNING:
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4.5. Data Type & Timing

The FIC 8230 VME slave port supports all VME data types, whatever addressing range is used. The internal
swap logic aligns the word transfer in the 32-bit global memory.

Access can be done in:

Byte D08 R, W, RMW
Word D16 R, W, RMW
Lword D32 R, W, RMW

Unaligned  Transfer (ULT)R, W

The timing of a VME slave access to the FIC 8230 global resources depends on the following parameters:
1) The memory or FIFO access time

2) Any simultaneous CPU or DMAC access

3) The refresh cycle (only with DRAMs)

CPU or DMAC simultaneous or pending access to global resources delays VME slave cycles. This delay varies
depending on the type of access. (read/write or indivisible cycle)

4.6. READ MODIFY WRITE Cycle

The global resources of the FIC 8232 support the READ MODIFY WRITE cycle in standard VME
specifications.

4.7. Block Mode Support

The FIC 8230 VME slave interface supports VME block transfer capability with some limitations. The AM
codes decoded for this feature are the same as the VME specifications.

This feature allows a higher bandwidth in data movement between several FICs,by using the DMAC 32104. The
block transfer is limited to:

1) The data size must be a LWORD -> D32: BLT
2) The initial address must be in 4 LWORD boundary.
3) The data transfer is supported up to 4 LWORDs.

Using the DMAC with the Quad word data size achieves a transfer speed twice as fast as in a cycle by cycle
manner.
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Chapter 5

VME MASTER PORT

5.1. Addressing Philosophy

Access to VME is directly mapped in the 4 Gbyte CPU/DMAC addressing space. The cycles with the VME
address are routed to the VME master port and transferred in the appropriate manner to the VME bus. Only cycles
destined for VME are transferred to the VME bus. Before generating a VME cycle, an arbitration procedure is
done to assure the VME bus sharing.

2 Gbytes are allowed for VME access. This address space is partitioned in different areas for generating the
different VME cycles.

$8000 0000 - $BFFFFFEF A32 : D32 extended
$F000 0000 - $FOFF FFFF A24 : D16 standard
$D000 0000 - $DOFF FFFF A24 : D32 standard
$FFEF 0000 - $FFFF FFFF Al6 : D16 short
$DFFF 0000 - $DFFF FFFF A16 : D32 short

Special VME cycles (with special AM codes) are also mapped in this space. (see paragraph 5.3.4.).

[T 33— =

$FFFF'FFFF

$F000'0000
= D16 data port

A16 short

$E000'0000

_A24 standard

iy H‘—r—'T

$0000'0000
> D32 data port
A24 special
RACAIR AL LR
$C000'0000 _
~ ey
S= A32 extended == D32 data port
ssoo00000 | ] —
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5.2. Data Port Size

The FIC 8230 is able to generate VME cycles in two different data port sizes. This assures maximum
compatibility with the existing VME slave, without altering data transfer efficiency. A24 and A16 VME
accesses can be generated by addressing different addresses for 16-bit or 32-bit data ports.

examples:

MOVE.L D@, $ FFFF 0000 ; generates a 16-bit data transfer in the VME short I/O address (2 x 16 bit
word)

MOVE.L D@, $ DFFF 0000 ; generates a 32-bit data transfer in the VME short 1/O address.

5.2.1. D16 Data Port
Data port size : $E000 0000 - $FFFF'FFFF
All access references for this area are transformed in D16 or D08 VME cycles, whatever the data size.

NOTE: The indivisibility of an LWORD cycle generated in the D16 data port is not guaranteed by hardware.

5.2.2. D32 Data Port
This data port size : $C000'0000 - $DFFF'FFFF

All access references in this area are transformed in D08, D16 or D32 VME cycles, depending on the data size
format. The FIC 8230 never generates unaligned transfers (UAT).

5.3. AM Generation & VME Addressing Spaces

The FIC 8230 is able to generate VME cycles in 4 different addressing spaces. The AM code generated with a
VME cycle depends on:

1) VME addressing space
2) CPU function code

The VME addressing spaces are defined as follows:
1) Extended A32

2) Standard A24

3) Short Al6

4) Special A4

5.3.1. Extended Addressing Space

For its extended addressing space, VME uses a 32 bit address range (4 Gbytes).The access to this addressing space
is generated when the FIC 8230 accesses the corresponding CPU/DMAC address.

A32:D32 :$ 8000 0000 - $ BFFF FFFF

This 1 Gbyte window is mapped directly in the VME A32:D32 4 Gbyte space with a 2 bit mapping located in
the VME CTL1 register VAD31 & VAD30. (see paragraph. 3.3.1.3)
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ex : if VAD31, VAD30 = 3@ ( Reset condition)

MOVE.L  dg, $ 8000 0000  ----- > will generate a VME cycle A32 : D32 at the VME address $0000 00000
if VAD31, VAD30 = Ol(after a set-up in the VMECTL1)

MOVE.L  d@, $ 8000 0000  ----- > will generate a VME cycle A32 : D32 at the VME address $ 4000 0000

The AM code generated when the CPU/DMAC accesses this area is defined as follows:

FIC 8230 Master Access AM Codes Generated
CPU supervisor data gD
CPU user data @9
CPU supervisor program 1%)3)
CPU user program DA
DMAC supervisor data @D
DMAC user data &9
DMAC quad word transfer size OF  Block transfer

Note: See Chapter 5.6 for Block transfers

5.3.2. Standard Addressing Space

The VME standard addressing space uses a 24 bit address range (16 Mbytes). This space is mapped twice into the
FIC 8230 address range, to implement 16-bit or 32-bit data transfers, as follows :

16 bit data port : $ FOOO 0000 - FOFF FFFF
32 bit data port : $ D000 0000 - DOFF FFFF

ex. MOVE.W,B,.L d@, $ FO00 0120; generates VME cycle standard at addr = $120 assuming 16 bit data
transfers are accepted.

MOVEB,W,L dd@, $ D000 0120; generates VME cycle standard at addr = $120 assuming that 32 bit data
transfers are accepted.

The generated AM codes are defined as follows:

FIC 8230 Master Access 16 bit port size 32 bit port size
CPU supervisor data 3D 3D
CPU user data 39 39
CPU supervisor program 3E 3E
CPU user program 3A 3A
DMAC supervisor data 3D 3D
DMAC user data 39 39
DMAC quad word transfer size Not supported 3F

5.3.3. Short I/O Addressing Space

The VME short I/O addressing space uses a 16-bit address range (64 Kbytes). This space is mapped twice into
the FIC 8230 address range, to implement 16-bit or 32-bit data transfers, as follows :

16 bit data port : $ FFFF 0000 - FFFF FFFF
32 bit data port : $ DFFF 0000 - DFFF FFFF

ex.. MOVEWBL d@,$ FFFF 0120; generates a VME short cycle at addr = $120 assuming 16 bit data
transfers are accepted

MOVE.B,WL d@, $ DFFF 0120; generates a VME short cycle at addr = $120 assuming that 32 bit data
transfers are accepted.
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The generated AM codes are defined as follows:

FIC 8230 Master Access 16 bit port size 32 bit port size
CPU supervisor data 2D 2D
CPU user data 29 29
DMAC supervisor data 2D 2D
DMAC user data 29 29

5.3.4. Special Addressing Spaces

The FIC 8230 is able to generate special AM codes (user defined or reserved) with VME cycles. These special
addressing spaces are labelled from @ to 7 and are mapped in the CPU/DMAC addressing space for both data
sizes as follows:

D16 port D32 port

Spec @  $E000'0000 - E1FF'FFFF $C000'0000 - C1FFFFFF

Spec 1 $E200'0000 - E3FF'FFFF $C200'0000 - C3FFFFEF

Spec 2 $E400'0000 - ESFF'FFFF $C400'0000 - CSFFFFFF

Spec 3 $E600'0000 - E7FF'FFFF $C600'0000 - CTFF'FFEF

Spec 4  $E800'0000 - EO9FF'FFFF $C800'0000 - COFF'FFFF

Spec 5 $EA00'0000 - EBFF'FFFF $CA00'0000 - CBEF'FFFF
Spec 6 $EC00'0000 - EDFF'FFFF $CC00'0000 - CDFF'FFFF
Spec 7 $EE00'0000 - EFFF'FFFF $CE00'0000 - CFFF'FFFF

This special addressing space can be used to define new AM codes for multi-processing environments.

The AM codes generated with these special addressing spaces are defined as follows:

Special Access Numbers:

(0] 1 2 3 4 51 6 1
CPU supervisor data 00 01 02 03 10 11 12 13
CPU user data 04 05 06 07 14 15 16 i\
CPU supervisor program 18 19 1A 1B 20 21 22 23
CPU user program 1C 1D 1E IF 24 25 26 27
DMAC supervisor data 00 01 02 03 10 11 12 13
DMAC user data 04 05 06 07 14 1S 16 17
DMACquadword 00/04 01/05 02/06 03/07 10/14 11/15 12/16 13/17

REMARK: Some of the generated AM codes (00 ---> 07 & 20 --- > 27) are labelled "RESERVED" in the
VME specification C1. The use of this AM code must be done with care according to the VME
system used.

5.4. VME Arbitration and Requester

The arbitration of the FIC 8230 is done by a small piggy-back board located at the top right corner of the main
PC board. This socket can be equipped with the 3 different following arbiter/requester piggy-backs:

1) ARB8430/1 Requester

2) ARB8430/2 Slot 1 + Requester

3) ARB8430/3 Requester Fair Mode

.The FIC 8230 is equipped in factory with the ARB8430/1

page 5- 4 FIC 8230 User's Manual



Chapter 5 . VME Master Port

5.4.1. Arbitration Pad socket

The arbitration pad socket is composed of:
- 30-pin standard socket
- 6-pin additional socket

30-pin arbitration socket
o

30

[TIIII1I11/

6-pin additional socket

15 16 6

LI IITTITITITTIONTOY

The 30-pin standard socket contains all the signals used in the requester module for the VME standard arbitration
and for the distributed parallel arbitration (CERN specs).

The signals are:

pin 1 VCC :  + 5V Power supply

pin2-6 MAP@-MAP4 : These pins are used to set control options or to define the arbitration level in
the distributed arbitration level.

pin 7 HPRI :  High priority request

pin 8 MWB . Master want bus (wired to +5V)

pin 9 MGB :  Master grant bus (not used)

pin 10 RMCDET :  Read modify Write Cycle detection

pin 11 SYSRES* : Sysreset VME line

pin 12 SYSK : Sysclock VME line

pin 13 BBSY* : BBSY* VME line

pin 14 GND : Ground

pin 15 not used

pin 16 not used

pin 17 SYSCLK . Sysclock VME

pin 18 BCLR* :  Busclear VME

pin 19 BR3 :  Busrequest 3 VME

pin 20 BR 2 :  Busrequest2 VME

pin 21 BR1 :  Busrequest 1 VME

pin 22 BR@ :  Busrequest @ VME

pin 23 BGOUT3 :  Bus grantout VME 3

pin 24 BGIN3 :  Bus grant in VME 3

pin 25 BGOUT2 :  Bus grant out VME 2

pin 26 BGIN2 : Busgrantin VME 2

pin 27 BGOUT1 ¢ Bus grant out VME 1

pin 28 BGIN1 : Busgrantin VME 1

pin 29 BGOUTY :  Bus grand out VME @

pin 30 BGING : Bus grant in VME @

The additional 6-pin pads are used for the slot 1 functions and are defined as follows:
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Direct VME lines
pin1 AS*

pin 2 JACKIN*
pin 3 TACK*
pin 4 DS1*

pin 5 DS@*
pin 6 BERR*

5.4.2. ARB 8430/2 Slot 1 Functions & 4 Level Arbiter for the FIC8230
5.4.2.1. Introduction
The "Slot 1 arbiter” ARB 8430/2 offers the following functions :

1) The 4 levels arbitration requester as in the 8230ARB/A

2) The 'FAIR' mode option

3) The 16 Mhz oscillator for the VME SYSCLK line

4) The Power/up and the manual VME SYSRESET generation

5) The bus timer module (BTO)

6) The 4 level VME arbiter working in PRI & RRS modes

The typical slot 1 functions can be enabled or disabled with a jumper [JO1].

5.4.2.2. Installation

To install the "Slot 1 arbiter” ARB 8430/2, proceed as follows :
1) Remove the 8230ARB/A
2) Plug the ARB 8430/2 into the socket
3) If the jumper JO1 is installed, Take care that :

- No other VME board is VME arbiter
- No other VME board drives SYSCLK VME

5.4.2.3. Jumper description

JO1: This jumper enables the Slot 1 function on board. When that jumper is removed the
ARB 8430/2 is equivalent to the 8230ARB/A.
JO1 installed: Slot 1 functions enabled

JO2: This jumper authorizes the generation of VME SYSRESET when the front panel

push button is activated.

JO2 installed: front panel RESET generates SYSRESET

5.4.2.4. Bus timer function
The timer module of the ARB 8430 generates a BERR if no reply is received after a certain
period of time.
The timing can be adjusted with a trimmer from 8 us to 15 ps. The BTO function is enabled
with the JO1 jumper (as in the arbiter).

BTO (8-15 -> 10 ps)

The Trimmer "PT1" allows us to adjust the time-out value ( Factory set : 10 us)
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5.4.2.5. System clock Driver

When jumper JO1 is installed a 16 Mhz clock is provided for SYSCLK* VME .

5.4.2.6. VME arbitration
The VME arbiter on the ARB 8430 supports the two VME arbitration.

Prioritized (PRI)
Round Robin Select (RRS)

Note: Read ch 3.3.1 of the VME specification rev C for explanations of these two modes.

The selection of these two modes is done under software control in the register CTLVME? bit #4.
That bit is specified reserved . ( See ch 3.3.1.3 of the FIC 8230 User's Manual).

CTLVME?2 bit #4 : <0> =PRI mode
: <1> = RRS mode

The VME BCLR line is driven only with the PRI mode.

The arbiter also contains a 'time-out' logic that causes it to withdraw a bus grant if BBSY* is not
driven low

by a REQUESTER within 4 [us]. That abort sequence has no effect on the functionality of the system.
5.4.2.7. Fair mode

The VME Arbitration Requester has been implemented with 'FAIR MODE'. This option is
chosen by setting Bit 3 in the VMECTL2 register.

CTLVME?2 bit #3 : <0> = FAIR MODE OFF
: <1> =FAIR MODE ON
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5.4.2.8. Layout

ARB8230/2 : SL.OT 1 ARBITER

PT1 % PAL 16VS8E (]

PAL 16VSE (

PAL 22V10C <

JO2 -

Jo1 -

5.4.3. On Board 4 Level Requester
The FIC 8230 VME requester is a 4 level Requester. The features are the following:

* Four level requester (BR3-BR®)

* Release when Done / Release on Request / No Release modes
* Hidden Requester

* Fairnless Requester

All these features are software controlled through the VMECTL?2 register (see paragraph 3.3.1.3).
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When the system is running, the Bus request level must be changed with care and only with software protection.
The level is normally chosen during the bootstrap procedure.

After a Reset, the options are defined as follows:
LEVEL 3, RWD, No Hidden, No Fairnless.

5.5. RMW and IACK Special Cycles on VME

The FIC 8230 generates these special cycles in VME specifications:

READ MODIFY WRITE : on TAS, CAS, (CAS2) instructions
IACK cycle : on interrupt acknowledge procedure, to get the status ID from the interrupter
module.

5.5.1. Read Modify Write Cycle

The FIC 8230 generates RMW cycles on the VME bus when the CPU executes TAS, CAS, (CAS?2) special
instructions. These instructions must be used with special care taking in consideration the hardware limitations
of the VME bus. The RMW cycles can be generated in all VME address spaces and in all data transfer sizes:
D08, D16,D32. These instructions are supported on the VME with an RMW cycle as follows:

TAS : in all VME address spaces

CAS <Byte> : in all VME address spaces

CAS < Word > : in all VME address spaces on word boundary (A1=()
CAS < Lword > : only on Lword boundary on the 32-bit data port

CAS2 : cannot be supported on VME (VME hardware limitation)

5.5.2. Iack Cycles

The VME IACK (DO08) cycles generated by the FIC 8230 are controlled by the SCB 68155 and issued on the
VME bus in the standard manner.

WARNING: Make sure that the daisy-chain is correctly set.

5.6. DMAC Block Mode Access

The DMAC 32204 issues a block data transfer in the VME when the DMAC is programmed to work in quad
word data size. (See DMAC data sheet, page 7).This feature is only available on the 32-bit data port. The block
transfer procedure reads or writes 4 Lwords at each address cycle. The VME address space can be either the source
or the destination of the DMA. The FIC 8230 generates the BLT AM code for this kind of transfer.

5.7. Special Lines Monitoring & Control

The VME line SYSFAIL* can be monitored or activated through the VMECTL 1 register and the VMESTA
register. The ACFAIL* can be monitored through the VMESTA register.

The assertion of the VME lines SYSFAIL* or ACFAIL* generates an interrupt level 7 to the 68030 CPU.
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Chapter_6

VSB MASTER INTERFACE

6.1. VSB Introduction

The VSB (VME Subsystem Bus) is implemented on the FIC 8230 to attach the extended memory and special
1/O for fast data acquisition or monitoring. This bus allows fast access time and provides "smart" features, such
as auto-vectoring and geographical addressing.

Both the CPU and the DMAC can access resources via the VSB interface.

The FIC 8230 can also handle the interrupts coming from the VSB interrupt line.

For additional explanations, please consult the IEC VSB specifications.

6.2. VSB Addressing

The FIC 8230 is able to generate cycles in 3 VSB address spaces, mapped through two 512 Mbyte windows, as
follows:

SAS : System Address space ($4000 0000 - $SFFF'FFFF)

IOAS : IO Address space ($6000'0000 - $7FFF'FFFF)

CPU : CPU Address space (IACK on VSB)

The 32-bit VSB address is completed with the 3 bits located in the VSBCTL register: AD31, AD30, AD29.
This method allows to directly access 512 Mbytes of each VSB space (IOAS, SAS).
Example;:

a) If AD31, 30, 29 = @3 (in the VSBCTL register):

-MOVE.X D@, $4000'1230  --> generates SAS cycles with address = $0000'1230
-MOVE.X D@, $6012'0000  --> generates IOAS cycles with address = $0012'0000
b) If AD31, 30, 29 = 101

-MOVE.X D@, $4000'1230  --> generates SAS cycles with address = $A000'1230

6.3. Transfer Cycles

The data transfer cycles between the FIC 8230 and the VSB slave devices are carried out in accordance with the
VSB specifications revision C. They can be either Single Transfer cycles or Block transfers if the DMAC is the
original master device.

The FIC 8232 does not issue Address-only cycles.

The transfer size can be Byte/Word or LWORD.
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Normal termination of a VSB cycle is signalled with an acknowledge ("ACK") coming directly from the slave
device. In some cases, an error ("ERR") can abort the current VSB cycle. The source of this BERR can be
determined with the two following status bits:

-TO : STACPU bit <5> : Time-out FIC 8230
- ADRE : STAVSB bit <4> : Address error

The address error status bit is cleared at the beginning of each VSB cycle. It is set if AC becomes active while
ASACK®@ & ASACK1 =@.

The combination of these two status bits gives:

TO ADRE Cause of BERR

0] 0] The error is directly received from the VSB slave.

1] 1 The VSB address is not decoded in the System.

1 1] A time-out has occurred during the DS handshake.

1 1 A time-out has occurred during the Address broadcast phase.

The FIC 8230 supports slave device data sizes as follows:

CPU 68020 supports D08, D16, D32
DMAC 32104 supports D32 port only

6.3.1. Block Transfer Support

The DMAC 32104 can perform block transfers on the VSB. This block transfer is limited to 4 x 32-bit words
after each address broadcast phase. The 32104 does not support "block transfer handshake". When it begins a
block transfer, it always finishes it, whatever the state of the AC during the data handshake.

This limitation is not important as slaves supporting block access should have address counters with a greater
capacity.

6.4. VSB Arbitration

The FIC 8230 uses VSB serial arbitration. The on board logic can be a SER REQUESTER or a SER
ARBITER. These two functions are normally defined by the slot number (VSB geographic addressing).

slotNO =@ : Arbiter
slot NO = @ : Requester

To assure maximum flexibility, two bits in the CTLVSB register allows to modify this set-up. These two bits
(ARB2 and ARB1) encode the following options:

@ ---> std arbitration mode slot @ ---> Arbiter (Otherwise ---> Requester)
1.0 ---> VSB Serial arbiter whatever the slot NO
@.1 ---> VSB Serial Requester whatever the slot NO

The VSB serial requester can work in two different modes selected by bit 2 of the CTLVSB register.

Release onrequest --->if bit#2 =0
Release whendone --->ifbit#2=1
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6.5. Interrupt Capability

The FIC 8230 monitors the VSB IRQ line; thus the CPU can be interrupted by a request coming directly from
the VSB.

This interrupt is routed to the Interrupt controller SCB 68155 at LIRQ 1 or 4.
VSB int ---> level 1 or level 4

Only one of these two levels must be able to interrupt the CPU ; thus at least one of the two levels must be
masked in the SCB 68155.

The Interrupt acknowledge sequence is done in two different ways, depending on the level enabled.

Level4 : The vector associated to the Interrupt is fetched from the SCB 68155. This mode corresponds to the
IHP.

Level 1  : The associated vector is fetched from the VSB with an Interrupt acknowledge sequence (IHV). When
using this mode, the VSB slave devices must be able to arbitrate between themselves to supply the
vector.

6.6. Other Status Bits

The VSB slot N© can be read in the STAVSB register bits #@, #1 and #2.

Bit #3 of the STAVSB reflects the BBSY line issued by the local SER REQUESTER.

6.7. VSB Pin Assignment

The VSB uses the P2 extension connectors, rows A and C. The VSB backplane must have a proper terminator,
as specified in the VSB specifications.

VSB devices cannot be connected with ribbon cables.

PIN ROW A ROW C

1 ADOQO ADO1
2 ADQ2 ADO3
3 ADO4 ADOS
4 ADO06 ADO7
3 ADO8 ADOS
6 ADI10 AD11
7 AD12 ADI13
8 AD14 AD15
9 AD16 AD17
10 ADI18 ADI9
11 AD20 AD21
12 AD22 AD23
13 AD24 AD25
14 AD26 AD27
15 AD28 AD29
16 AD30 AD31
17 GND GND
18 IRQ* GND
19 DS* GND
20 WR* GND
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PIN ROW A ROW C

21 SPACEQ SIZEO

22 SPACE1 PAS*

23 LOCK* SIZE1

24 ERR* GND

25 GND ACK*

26 GND AC

27 GND ASACKI1*
28 GAO ASACKO*
29 GAl CACHE*
30 GA2 WAIT*

31 BGIN* BUSY*

32 BREQ* BGOUT*

page 6- 4
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Chapter 7

GENERAL INFORMATION

7.1. Front Panel Description
The FIC 8230 front panel is composed of:

- 1 x small display of 12 LEDs

- 2 x 10-pole flat cable connector for RS-232 connection

- 1 x 64-pole flat cable connector as a general purpose connector (GPC)
- 1 x Lemo @@ connector for the Cheapernet LAN connection

7.1.1. Front Panel LED Indicators
The font panel display is composed of the following 12 LED indicators:

VME MASTER : On when the FIC 8232 accesses the VMEbus (master)

VME SLAVE : On when the VME slave interface accesses the global resources
VSB CONTROL  : On when the FIC 8232 is arbiter of the VSB bus

VSB MASTER : On when the FIC 8232 is master of the VSB (BUSY * VSB line)
CPU HALT : On when the CPU 68030 "halt" line is asserted

INT PEND : On when an interrupt is pending on the 68030

DMAC MASTER : On when the DMAC WE32204 has granted the CPU bus

FIFO ACCESS : On when one of the FIFOs are accessed

MBNS8 : These 4 LEDs reflect the state of the rotary switch defining the master number of this
unit.

MBN4

MBN2

MBNI1

7.1.2. Lemo 9@ CRCTL Output

This socket allows to trigger a logic analyzer on the VMDIS 8003 when the FIC 8230 is a master on the
VMEDbus. This active high TTL output is equivalent to its BBSY* signal. It can be useful for debugging in
multiprocessor systems.

7.1.3. RS232 Connectors

These two 10-pole flat cable connectors are assigned as follows:

Top connector : Terminal channel 1 Z8030A
Bottom connector  : Host channel 2 Z8030A

Pin assignment (for both connectors):
pin2,59&10 :GND

pin 3 1 Tx

pin 8 :RX

pin 1 is located at the bottom right.
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7.2. General Purpose Connector (PS)
The 64-pin flat cable connector is assigned for:
RESET, ABORT : see paragraph 1.9

Front panel 1/O, Interrupt  : see paragraph 2.5
DMAC peripheral Bus : see paragraph 2.3.6
The pin # 1 is located at the bottom right.

DMAC port: (Pin 1 --> 34)

PIN

01 : Peripheral data# @

02 : GND

03  : Peripheral data# 1

04 . Peripheral data # 2

05 : Peripheral data#3

06 : GND

07 : Peripheral data # 4

08 . Peripheral data # 5

09 . Peripheral data # 6

10 . Peripheral data # 7

11 : Peripheral Address # @
12 : GND

13 :  Peripheral Address # 1
14 . Peripheral Address # 2
15 :  Peripheral Address # 3
16  : Peripheral Address #4
17  : Peripheral Request # @
18 : GND

19 :  Peripheral Request # 1
20 : Peripheral Request # 2
21 :  Peripheral Request # 3
22 . Peripheral /CS # @

23 :  Peripheral /CS # 1

24 : GND

25 :  Peripheral /CS # 2

26 . Peripheral /CS # 3

27 . Peripheral Data Strobe
28 : GND

29 . Peripheral /DTACK
30 : GND

31 : Peripheral /WRITE

32 . +5(V)VCC

33 :  Peripheral DONE

3 . +5(V)VCC
Z3036#1 Port (pin 35 --> pin 58) : see paragraph 2.5.2.3

ABORT/RESET Port (pin 59 --> pin 64)

59 :  Direct/ABORT (active/low)
60 :  Direct/RESET  (active/low)
61 :  ABORT switch

62 :  /ABORT switch

63 : RESET switch

64 . /RESET switch
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7.3. Installation Notes

Before inserting the unit into a VME backplane, the following must be done:

1) Make sure that the VME address of the unit is correctly selected with the front panel rotary switch. (Refer to
Chapter 4)

2) The P2 extension bus (rows A and C) must be free of local busses or implemented with a VSB backplane.
3) The BGIN/BGOUT daisy-chain must be correctly set up.

4) The VME crate should not be powered on.

After power on:

1) Plug the RS232 cable in the "Terminal Connector”.
The communication on this port is done with: 9600 baud/8-bit/no parity.

2) Consult the software references for the Firmware monitor implemented on board.
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Appendix

EPROM CONTENTS

A.1. FIC 8230 parameter definition file

ttl FIC8230 parameter definition file

* = ==
* FIC8230 parameter definition file
* ~addresses seen from CPU 68020 & DMAC 32104
*
* v0.0 10-Jun-87 jb Original version
* v0.1l 29-jun-87 jb Minor corrections
¥ v0.2 22-jul-87 rb correct chl_r2 z8030
A vl1.0 29-3jul-87 rb comments in English!
*
& Local EPROM memory : 2 x 27C512 = 128 Kbytes
* KAA KKK KAKAAKRK KA A A XA TT R A KRNI R A Ak hkhkkkhkkkdkhkkkkkkkkx
*
bas_ loc_eprom equ $00000000
top loc_eprom equ $0001FFFF
len_eprom equ top_loc _eprom-bas_loc_epromt+l
*
*
= Local RAM memory : 4 x 62256 = 128 Kbytes
* AEAKIAKAEAIKAAKRAKXEIRKRKAAA AR A KA A A d kR Ak kK hkkkkkxkx
*
bas_loc_ram equ $08000000
top loc ram equ $O801FFFF
len_ram equ top_loc ram-bas loc ramt+l
*
*

page
*
4 On-board peripherals
* ok ko ok kok ok ok ok ok ke k ok ok ok ok ok ok ok
*
* - 28030 : RS5232 controller
* - 728036 : Timer, Parallel I/0, FIFO Interrupt controller
o - DP8570 : RTC, with small battery back-up CMOS RAM
i - SCB68154 : VME Interrupter
& - SBC68155 : Interrupt controller
*
L3 28030 : 2 RS232 channels
T et e o i — e S e i — —
* (Refer to Zilog documents)
bas_ z8030 equ $10000000
*
chl_ r0_ z8030 equ $10000021 ; register #00 channel #1
chl _rl z8030 equ $10000023 ; register #01 channel #1
chl r2_ z8030 equ $10000025 ; register #02 channel #1
chl r3 28030 equ $10000027 ; register #03 channel #1
chl r4 z8030 equ $10000029 ; register #04 channel #1
chl r5 z8030 equ $1000002B ; register #05 channel #1
chl ré z8030 equ $1000002D ; register #06 channel #1
chl r7 z8030 equ $1000002F ; register #07 channel #1
chl_r8 z8030 equ $10000031 ; register #08 channel #1
chl r9 z8030 equ $10000033 ; register #09 channel #1
chl_rA z8030 equ $10000035 ; register #10 channel #1
chl_rB_z8030 equ $10000037 ; register #11 channel #1
chl rC z8030 equ $10000039 ; register #12 channel #1
chl_rD_z8030 equ $1000003B ; register #13 channel #1
chl rE 28030 equ $1000003D ; register #14 channel #1
chl _rF z8030 equ $1000003F ; register #15 channel #1
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ch2 r0_z8030 equ $10000000 ; register #00 channel #2
ch2 rl_z8030 equ $10000002 ; register #01 channel #2
ch2 r2 z8030 equ $10000004 ; register #02 channel #2
ch2 r3_z8030 equ $10000006 ; register #03 channel #2
ch2 r4_z8030 equ $10000008 ; register #04 channel #2
ch2_r5_z8030 equ $1000000A ; register #05 channel #2
ch2_r6_z8030 equ $1000000C ; register #06 channel #2
ch2 r7 z8030 equ $1000000E ; register #07 channel #2
ch2 r8_z8030 equ $10000010 ; register #08 channel #2
ch2 r9 z8030 equ $10000012 ; register #09 channel #2
ch2 rA z8030 equ $10000014 ; register #10 channel #2
ch2_rB_z8030 equ $10000016 ; register #11 channel #2
ch2_rC_z8030 equ $10000018 ; register #12 channel #2
ch2 rD_z8030 equ $1000001A ; register #13 channel #2
ch2 rE_z8030 equ $1000001C ; register #14 channel #2
ch2 rF_z8030 equ $1000001E ; register #15 channel #2

page
. 728036 : Parallel I/O & Timers
*
i Refer (again!) to Zilog documents
g Adresses referances avec RJA=1 (voir Master Interrupt Control)
*
bas_ 28036 equ $11000000
*
& Main Control Registers
mir z8036 equ $11000000 ; Master Interrupt Control
mcc_z8036 equ $11000001 ; Master Configuration Control
iva z8036 equ $11000002 ; Port A Interrupt Vector
ivb_z8036 equ $11000003 ; Port B Interrupt Vector
ctir z8036 equ $11000004 ; Counter/Timers Interrupt Vector
dppc_ z8036 equ $11000005 ; Port C Data Path Polarity
ddc z8036 equ $11000006 ; Port C Data Direction
siocc 28036 equ $11000007 ; Port C Special I/0 Control
*
& Most frequently accessed Registers
csa z8036 equ $11000008 ; Port A Command & Status
csb z8036 equ $11000009 ; Port B Command & Status
ctl z8036 equ $1100000A ; Command & Status,Counter/Timer 1
ct2 z8036 equ $1100000B ; Command & Status,Counter/Timer 2
ct3_z8036 equ $1100000C ; Command & Status,Counter/Timer 3
da z8036 equ $1100000D ; Port A Data
db z8036 equ $1100000E ; Port B Data
dc_z8036 equ $1100000F ; Port C Data
*
% Counter/Timer Related registers
cticc_z8036 equ $11000010 ; Timer/Counter 1 Current Count (16 bit word)
ct2cc_z8036 equ $11000012 ; Timer/Counter 2 Current Count (16 bit word)
ct3cc_z8036 equ $11000014 ; Timer/Counter 3 Current Count (16 bit word)
ctltc z8036 equ $11000016 ; Timer/Counter 1 Time Constant (16 bit word)
ct2tc_z8036 equ $11000018 ; Timer/Counter 2 Time Constant (16 bit word)
ct3tc_z8036 equ $1100001A ; Timer/Counter 3 Time Constant (16 bit word)
ctlms z8036 equ $1100001C ; Timer/Counter 1 Mode Specification
ct2ms z8036 equ $1100001D ; Timer/Counter 2 Mode Specification
ct3ms_z8036 equ $1100001E ; Timer/Counter 3 Mode Specification
ctcv_z8036 equ $1100001F ; Timer/Counter Current Vector
* Port A Specification Registers
msa_z8036 equ $11000020 ; Port A Mode Specification
hsa_z8036 equ $11000021 ; Port A Handshake Specification
dppa_z8036 equ $11000022 ; Port A Data Path Polarity
dda_z8036 equ $11000023 ; Port A Data Direction
sioa z8036 equ $11000024 ; Port A Special I/0 Control
ppa_z8036 equ $11000025 ; Port A Pattern Polarity
pta_z8036 equ $11000026 ; Port A Pattern Transition
prna z8036 equ $11000027 ; Port A Pattern Mask
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Port B Specification Registers

Appendix . EPROM Contents

Mode Specification
Handshake Specification
Data Path Polarity

Data Direction

Special I/0 Control
Pattern Polarity
BPattern Transition

B Pattern Mask

Wwwwx®

ISk

Status register
Time Mode Reg/Timer 1 CTL reg
etc

(for a change)

; Pointer register (W)

msb 28036 equ $11000028 ; Port
hsb 28036 equ $11000029 7 BoOrt
dppb_28036 equ $1100002A # BP@rt
ddb_z8036 equ $1100002B ? Port
siob_z8036 equ $1100002C ; Port
ppb_z8036 equ $1100002D ; Port
ptb_z8036 equ $1100002E 7 BOEE
pmb_z8036 equ $1100002F ; Port
page
3 DP8570 Real Time Clock
K e e e e ——————— . — — — —
ol Refer to National Semiconductor docume
*
bas_dp8570 equ $15000000
*
r00_dp8570 equ $15000000 ; Main
r01 dp8570 equ $15000001 ; Real
r02_dp8570 equ $15000002 H
r03 _dp8570 equ $15000003 »
r04 dp8570 equ $15000004 B
r05 dp8570 equ $15000005 »
r06_dp8570 equ $15000006 ’
r07_dp8570 equ $15000007 ]
r08 dp8570 equ $15000008 e
r09 dp8570 equ $15000009 ¥
rOA dp8570 equ $1500000A t
rOB_dp8570 equ $1500000B ]
r0C_dp8570 equ $1500000C H
r0OD_dp8570 equ $1500000D 5
rOE _dp8570 equ $1500000E g
rOF dp8570 equ $1500000F 5
ri0 _dp8570 equ $15000010 H
rll_dp8570 equ $15000011 i
ri2 dp8570 equ $15000012 i
r13 dp8570 equ $15000013 3
rl4 dp8570 equ $15000014 4
r15 _dp8570 equ $15000015 H
rl6_dp8570 equ $15000016 y
rl7 dp8570 equ $15000017 y
r18 dp8570 equ $15000018 :
ri9 dp8570 equ $15000019 ;
rlA dp8570 equ $1500001A 3
riB dp8570 equ $1500001B 5
riC_dp8570 equ $1500001C g
riD_dp8570 equ $1500001D i
rlE _dp8570 equ $1500001E .
rlF dp8570 equ $1500001F ;
page
o SCB68155 Interrupt controller
K e e o —————— i ————— — — —
i Refer to Signetics data sheet
*
bas 68155 equ $16000000
*
r0_ 68155 equ $16000000
rl 68155 equ $16000002 B [Comt:
r2_ 68155 equ $16000004 ; LRQ
r3 68155 equ $16000006 ; LRO
r4 68155 equ $16000008 ; LRQ
r5_ 68155 equ $1600000A ; IRQ
ré 68155 equ $1600000C ; IRQ
rJ 681895 equ $1600000E ; Last

*
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rol register (R/W)

vector register (R/W)

Mask register (R/W)

Source register (R)

Mask (R/W)

Status register (R)
Interrupt acknowledged (R)
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& SCB68154 : VME Interrupt Generator
K e e e e e e e = ————  — ———————
* Refer to Signetics data sheet (for a change)
*
bas_68154 equ $17000000
*
r0_ 68154 equ $17000000 ; Interrupt vector register
rl 68154 equ $17000002 ; Interrupt request register
page
* DMA Controlleur
* *kk ok ok kk ok ok ok ok kkkKk
X Refer to AT&T documents
ks All accesses are LWORD,
*
» Access to the Peripheral Bus
pbl bas_dmac equ $18000000 ; Base Address of peripheral channel #1
pb2 bas_dmac equ $18000080 ; Base Address of peripheral channel #2
pb3 bas_dmac equ $18000100 ; Base Address of peripheral channel #3
pb4 bas_dmac equ $18000180 ; Base Address of peripheral channel #4
*
& DMAC Internal registers - channel #1
sarl_dmac equ $18000200 ; Source Address Register channel #1
darl_dmac equ $18000204 ; Destination Address Register channel #1
barl dmac equ $1800020C ; Base Address Register channel #1
tcrl dmac equ $18000210 ; Transfer Count Register channel #1
ivrl dmac equ $18000218 ; Interrupt Vector Register channel #1
csrl_dmac equ $18000220 ; Status & Control Register channel #1
mdl_dmac equ $18000224 ; Mode Register channel #1
dcl dmac equ $18000228 ; Device Control Register channel #1
*
* - channel #2
sar2_dmac equ $18000280 ; Source Address Register channel #2
dar2_dmac equ $18000284 ; Destination Address Register channel #2
bar2_dmac equ $1800028C ; Base Address Register channel #2
tcr2 dmac equ $18000290 ; Transfer Count Register channel #2
ivr2 dmac equ $18000298 ; Interrupt Vector Register channel #2
csr2_dmac equ $180002A0 ; Status & Control Register channel #2
md2_ dmac equ $180002A4 ; Mode Register channel #2
dc2_dmac equ $180002A8 ; Device Control Register channel #2
*
& - channel #3
sar3_dmac equ $18000300 ; Source Address Register channel #3
dar3_dmac equ $18000304 ; Destination Address Register channel #3
bar3 dmac equ $1800030C ; Base Address Register channel #3
tcr3_dmac equ $18000310 ; Transfer Count Reglster channel #3
ivr3 dmac equ $18000318 ; Interrupt Vector Register channel #3
csr3_dmac equ $18000320 ; Status & Control Register channel #3
md3_dmac equ $18000324 ; Mode Register channel #3
dc3 _dmac equ $18000328 ; Device Control Register channel #3
*
% - channel #4
sar4 _dmac equ $18000380 ; Source Address Reglster channel #4
dar4 dmac equ $18000384 ; Destination Address Register channel #4
bar4 dmac equ $1800038C ; Base Address Register channel #4
tcr4 _dmac equ 518000390 ; Transfer Count Register channel #4
ivr4_dmac equ $18000398 ; Interrupt Vector Register channel #4
csr4_dmac equ $180003A0 ; Status & Control Register channel #4
md4_dmac equ $180003A4 ; Mode Register channel #4
dcd_dmac equ $180003A8 ; Device Control Register channel #4
*
il DMAC Internal registers ( Global )
mask dmac equ $18000410 ; Mask Register Global
*
x DMAC Internal Data Buffers
ibufl dmac equ $18000600 ; Base internal buffer channel #1
ibuf2 dmac equ $18000680 ; Base internal buffer channel #1
ibuf3 dmac equ $18000700 ; Base internal buffer channel #1
ibuf4 dmac equ $18000780 ; Base internal buffer channel #1
page
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*

Global Memory
% %k k ok ok ke k koK ok ok ok

Appendix : EPROM Contents

*

basO_glob equ $20000000 ; Base of dual-port region
basl glob equ $20002000 ; Base of dual-port memory
*endl _glob equ $2007FFFF ; End of 512K (static) RAM
end2 glob equ $200FFFFF ; End of 1M (static) RAM
end3_glob equ $201FFFFF ; End of 2M (dynamic) RAM
*

P Control & Status Registers

K e e e — — ———— —

% Refer to the FIC8230 User Guide

® All accesses are LWORD

clepu equ $20000000 ; CPU register
ctlvsb equ $20000004 ; VSB register
ctlvmel equ $20000008 ; VME! register
ctlvme?2 equ $2000000C ; VME2 register
*
stacpu equ $20000404 ; CPU status register
stavsb equ $20000400 ; VSB status register
stavme equ $20000408 ; VME status register
stafif equ $2000040C ; FIF status register
page
X FIFO Registers (R/W)
*
& Refer to the FIC 8230 User's Guide
o Use addresses 00-4f
*
bas_fifo equ $20000800
+ FIFO #0
fif0 rpt equ $20000810 ; Acces Read Pointer FIFO #0
fif0_wpt equ $20000820 ; Acces Write Pointer FIFO #0
£if0_wct equ $20000830 ; Acces Word Counter FIFO #0
*
* FIFO #1
siea i chi e o i equ $20000814 ; Acces Read Pointer FIFO #1
fifl wpt equ $20000824 ; Acces Write Pointer FIFO #1
fifl wct equ $20000834 ; Acces Word Counter FIFO #1
*
* FIFO #2
T2 _BEL equ $20000818 ; Acces Read Pointer FIFO #2
fif2 wpt equ $20000828 ; Acces Write Pointer FIFO #2
fif2 wct equ $20000838 ; Acces Word Counter FIFO #2
*
* FIFO #3
fif3_rpt equ $2000081C ; Acces Read Pointer FIFO #3
fif3 wpt equ $2000082C ; Acces Write Pointer FIFO #3
fif3 wct equ $2000083C ; Acces Word Counter FIFO #3
*
B Control (Set/Reset) for FIFO FULL & EMPTY flags
- -Write only access in LWORD
i - bit #0 FULL flag
iy - bit #1 EMPTY flag
fifo_flag equ $20000840 ; Acces Set/Reset flags FIFO #0
A1 ag equ $20000844 ; Acces Set/Reset flags FIFO #1
fif2 flag equ $20000848 ; Acces Set/Reset flags FIFO #2
fif3_flag equ $2000084C ; Acces Set/Reset flags FIFO #3
*
* FIFO Access
£i£00 equ $20000C00 ; Acces I/0 FIFO #0
fifol equ $20000C04 ¢ heees 1/@ FIFO %1
fifo2 equ $20000C08 ; Acces I/0 FIFO #2
fifo3 equ $20000C0C ; Acces I/O FIFO #3
£ LIFO Access
1lifoO equ $20000C40 ; Bcces O LIFO #0
14 Forll equ $20000C44 ; Acces O LIFO #1
lifo2 equ $20000C48 ; Acces O LIFO #2
lifo3 equ $20000C4cC ; Acces O LIFO #3
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* FIFO memory storage
fif0_bas equ $20001000 ; Base of FIFO#0 memory
fifl bas equ $20001400 ; Base of FIFO#1 memory
fif2 bas equ $20001800 ; Base of FIFO#2 memory
£fif3 _bas equ $20001C00 ; Base of FIFO#3 memory
page
L VSB Access
* * ok kkkkkkkk
*
bas_vsbmem equ $40000000 ; Base for VSB memory access
bas vsbio equ $60000000 ; Base for VSB I/0 access
*
*
*
" VME Access
* * %k ok ok ok ok Kk Kk Kk
*
. VME access mode A32:D32
X e e mm e m s e —c —————————
x - supervisor data: AM = 0D
& - user data s BN = 09
b - supervisor prog: AM = OE
% - user prog : AM = 0A
*
vmeext equ $80000000 ; VME access mode A32:D32
*
* VME access mode A24:D16/D32
K e e ——— e e e =
% - supervisor data: AM = 3D
P - user data s 1AM = 1319
£ - supervisor prog: AM = 3E
W - user prog : AM = 3A
*
vmest dlé equ $F0000000 ; VME standard access A24:D16
vmest d32 equ $D0000000 ; VME standard access A24:D32
*
*
* VME access mode Al6:D16/D32
* 0 e e m e e e e e — - —————— -
% - supervisor data: AM = 2D
® - user data oAM= 29
B - supervisor prog: AM = 2E ; BEWARE, not supported
- - user prog : AM = 2A : BEWARE, not supported
*
vmeio dlé equ SFFFF0000 ; VME short i/o Al6:Dlé6
vmeio d32 equ SDFFF0000 ; VME short i/o Al6:D32
page
L VME special access, mode A24:D16/D32
X e amame e m e e e E E e e — i ——— -
*
i Special Access Number
T e e e i e e e Y A S e e - o
* * 0 * 1 * 2 * 3 * 4 * 5 ”* 6 * 7 *
K| e e e e e e e e e e e e e T e e e e e e e e e e e e S ——
i -supervisor data: AM = 00 * 01 02 * 03 * 16 ¥ 1L * 12 * 13 *
2% -user data JAM =104 & @S A2 Qe 07 * 14 * Ny X 16 # LA %
% -supervisor prog: AM = 18 * 19 * JA * 1B * 20 * 21 * 22 * 23 *
u -user prog AN =7@ " IDWw 1@ m JF * QR4 = RO = JW R I
K e e e e e e e e e e — —————————————————————
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B With a 16 bit data port
*

vmespO_dlé equ SE0000000
vmespl dl6 equ $SE2000000 ;
vmesp2 dl6 equ $E4000000
vmesp3 _dlé equ $SE6000000
vmesp4 _dlé equ SE8000000 ;
vmesp5_dl6 equ SEA000000
vmesp6_dlé equ SEC000000 ;
vmesp7_dlé equ SEE000000 ;
*

X With a 32 bit data port
*

vmespO_d32 equ $C0000000
vmespl _d32 equ $C2000000
vmesp2 d32 equ $C4000000
vmesp3_d32 equ $C6000000
vmespd d32 equ $C8000000
vmesp5_d32 equ SCAC00000 ;
vmesp6_d32 equ $CCO000000
vmesp7 _d32 equ SCE000000 ;

FIC 8230 User’'s Manual

VME
VME
VME
VME
VME
VME
VME
VME

special
special
special
special
special
special
special
special

special
special
special
special
special
special
special
special

access
access
access
access
access
access
access
access

access
access
deeeis's
access
access
access
access
access

#0
#1
#2
#3
#4
#5
#6
#7

#0
#1
#2
#3
#4
#5
#e
#7

A24

A24.:

A24

A24;
A24:
A24:

A24
A24

A24;
A24:
A24
A24
A24
A24
A24:
A24:

:D16
D16
;D16
D16
D16
D16
:D16
:D16

D32
D32

D32
+D32
:D32
: D3

D32
D32

Appendix : EPROM Contents
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A.2. FIC 8230 environment setup code for pROBE-SDT

Quelo ...RA68K D6.2Ja Dec 23 1986 ...Run on Dec 19, 1988 15:43:53
8230YNN.LTX , 8230YNN.PRN , 8230YNN.SYM = 8230YNN.A68

W -J 0D W -

DH\DH\'

=]

ttl FIC8230 environment setup code for pROBE-SDT
ynn8230 idnt 3,02

opt p=68020/68881

opt mex, cex
KKK KKK KK KK RAA KA KE KA AN KA KK A A A KA KK ALK AR KA K I AKX I AAKR KKK I AAK AKXk Ak Ak k&
* *
i Environment setup for pROBE-SDT i
i3 on CES FIC8230 %

* *

AAA I KA KKK KA A A ALK A A KA AKT IR AAAA KRR KRAA KA AAAAKRKK AR KRK KKK AR AAAA kR Ak ARk ok kX
*

MODULE: 8230YNN.M68

VERSION: 3.02

AUTHOR: R. Bell/ J. Bovier (CES SA)
DATE: 30/03/88

Copyright 1987, CES Creative Electronic Systems SA
70 route du Pont-Butin, CH-1213 Petit-Lancy, Geneva
All Rights Reserved

L A I .

*
*
*
*
*
*
*
*
*
*

KA KK AR KA KK IR A AA KNI AI AR AAR KKK KA KK AK KA A IAKIAAKR AR KA A A A KA AKX AR KA Ak kkkkkk

AR KA KKK KKK KAR A A KK I AA KK AR ALK AK KKK KA AR KR AAK LKA A KR AAAK AR AA KK KRR KKK AR KK kK

* Configuration section

* - pROBE will be present if either pSOS or pRISM is present; then the
o system config and probe tables will be in RAM.

* - prodt will be assumed if both pSOS and pRISM are excluded; then

. the sys config and probe tables will be in EPROM.
KA KK A KKK KK KA KA A KR A K AR A AR AR KA A A KRR R A A AT AAAK AR KA AR A AARA ARk A kA Ak Ak ok kkkk

# 00000000 30. psos _inc equ 0 ;pSOS included =1 excluded = 0
# 00000000 31. prism inc equ 0 ;PRISM included =1 excluded = 0
# 00000000 32. wvers3 equ 0 ;temporary elimination of prism startup

KEKK KKK KKK KA A AR AA KKK KE A KKK AR KARKA KRR KA KA KK AL AR AR AR I KKK KKK AK K I K IA KK KN K&

* *
& This environment package for the CES FIC8230 will contain the X
*  following modules: i
* *
5 Module ROM offset E
b T i — *
* *
B4 8230booz (v. 3.02) 0 3
* *
ifne prism inc!psos inc
endc
ifeq prism inc!psos inc
& PRODT (emasculated pROBE) 6700 - 10040 *x *
endc
* *
ifne prism_inc
endc
ifne psos_inc
endc
* *

HEAKE KKK KA A A A A AA LA AA KA AL A A AR A A AAKEAARAAAAA A KA AA R IARAAAA AR A AR KH KA KK RN KK

*
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FIC 8230 User’'s Manual



99.

100.
IMOLIFS
102.
103.

104.
105.
106.
107.
108.
109.
110.

nolist

list

Kk K kK s O ek K e ok ok ke kK ok ok ok ok kR ok e e kR ok ok ok ke vk ok ke ok ok ok ok ok ok ke Sk Kk ok ok i ok ok ok ok Rk ok ok Rk ke ok ok ok ok ok

* BOOT

*

*
*
*
*

* % % X %

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

* pSOS,

The FIC8230 initialisation module consists of:

CODE - starts the system upon Power-on or RESET.

-performs these functions:

Initialise control registers

Test local ram

Initialise the vector pointer and vector page
Start pROBE as procedure

Initialise various on-board controllers

-then according to the configuration selected,
Construct the system configuration table in RAM
Copy pRISM and pSOS into RAM

Initialise pRISM appropriately if it is present
Write to a control register to generate a 'strobe'
Pass control to the start-up entry point in pROBE
or pRISM

* system configuration table
Yy g

* pROBE configuration table

pRISM configuration & initialisation tables

* pROBE serial drivers - for console and host channels

* Console output driver for demo package

HRKKA KKK KK AK KK KA AR AAKAKKAAAKIKAKAKLKKNAA KK A KKK AKRAKRKRK KRR KA RN KA AL A RK KK KKK

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

KA KK KK KA AR AR A A A AR AR A A A A A AR R A KA AR KA AAA KRR A A AKX AR AIAR KRR AR KR AA KRR AR RA R KX

= This code and pROBE code is in EPROM, but pS0S, pRISM and the

* system control tables are copied into ram as part of the

¥ initialisation process.
KKK AR KA KA KA KA KA KA KA AR A AR AR A A AR AR AR A A A A A A A AN AAAAA A A AR ARAR RN R A kN ARk h k)

nolist

FIC 8230 User's Manual
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A.3. pROBE - FIC 8230 parameter definition file

524. Lilst

526.f ifne psos_inc ; 1f pSOS to be included

527.n endc

528.

5295

530, KKK KK KK KKK KAK AR KRR K AR AR KRR KK AR RE AR KKK KK RRK KR KK KRR KRR AR KA A KKK A KKK KK KK

531. * location of major segments of private address space

5§32, kkkokkkokkkok ok kokk ko Rk ko ok ko ok ok ok ok R kK ok ok ko ko ok ok ok ok ok ok ok ok ok K ok ok ok ok ok Kk ok ok ko
# 0801FCO00 533. v_base equ top_loc_ram-$3ff ;base of 1k vector page
# 08000000 534. ram base equ top loc ram-$1ffff ;start of evaluation RAM
# 00000000 535. rom base equ bas loc_eprom ;start of ROM

536\

537. de ok o ok ek ok ko ok ke K ke ko ko ko kR ok kk ok ok ko ko kk k k ok ok k kk kR kKK KKK KA KKK KKK KK Kk kkkk kK

538. * important addresses in vector page

539. KK KKK AT A KK A KKK KA A KA KA KKK A A K AAK AR KA AAINA R KKK EAA KKK AR KK KK KK Kk
# 0801FCO8 540. v_buserr equ v_base+$008 ; (PROBE) bus error
# 0801FCOC 541. v_addrerr equ v_base+$00C ; (PROBE) address error
# 0801FC10 542. v _1ds equ v_base+$010 ; (pROBE) illegal instruction
# 0801FC24 543. v_trace equ v_base+$024 ; {PROBE) trace vector
# 0801FC80 544. v _trap0 equ v_base+$080 ;TRAP 0 - pROBE breakpoints
# 0801FC74 545. v_manbrk equ v_base+5074 ; (PROBE) manual break switch
546.
# 0801FCAC 547. v _trapll equ v_base+$0AC ;TRAP 11 - pSOS kernel call
# 0801FCBO 548. wv_trapl2 equ v_base+$0B0 ;TRAP 12 - pSOS 1/0 call
# 0801FCB4 549. v _trapl3 equ v_base+$0B4 ;TRAP 13 - pSOS ret i call
550.
# 0801FFO0Q o1+ W HPEiS equ v_base+$300 ;PRISM startup entry point
# 0801FCB8 552. v _trapl4 equ v_baset+$0B8 ;TRAP 14 - pRISM service entry
558
# 0801FC78 554. v _clock equ v_base+$78 ;clock vector (LIRQ 6)
585):
556.
558 - KKK KK KA E A KK KA KK AR A AR KA KA A KA A KA RAAKIAKRAR A RN A A A A AAKR R AR KAk kk ko kK
559. * Memory map of private ram data area.
560. * Installed immediately below the vector page, which is defined above.
561. % Kk Kk KKk K K Kk ok ok ke ok Rk ke ke ke ok ok T Kk R ok ek ok Rk ke R ok kR ok kK kR R ok ok ok sk ok Rk Kk Rk R R Rk Kk Rk ok ok kK
# 0801FCO0 562. p ram bas set v_base
563.
564.f ifne psos_inc ; 1f pSOS to be included
565.n endc
566.
567 F ifne prism inc ; if pRISM to be included
568.n endc
569.
570.f ifne psos_inc ; if pSOS to be included
571.n endc
ST2:
# 0801F400 573. p_ram bas set p_ram bas-$800 ;PROBE stack space
# 0801ECO00 574. p ram bas set p_ram bas-$0800 ;PROBE data space
575.
576.
87 1f ifne prism inc!psos_inc ; if pRISM or pSOS included
578.n endc
# O0801EBFO 579. p_ram bas set p_ram bas-$10 ;system data area
# 0801EBFO 580. 1 p ram bas set (p_ram bas/4) *4 ;-and on a lword boundary
581.
0801EBFO0 582. org p_ram bas
583
584.f ifne psos_inc ; if pSOS to be included
585.n endc
586.
587.f ifne prism _inc ; if pRISM to be included
588.n endc
589.
590.f ifne psos_inc ; 1f pSOS to be included
S9l.im endc
592.
0801EBF0 <800> 598, ds.b $800 ;PROBE stack, lo address
0801F3F0 <0> 594. ram prostk ds.b $0 ;PROBE stack, from here down
0801F3F0 <800> 595. ram prodata ds.b $0800 ;PROBE data, from here up
596.
597.f ifne prism inc!psos_inc ; if pRISM or pSOS included
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398+h endc
0801FBFO0 <10> 599. sys_data ds.b $10 ;system data area

600.

@ 0801FCO00 601. ram end equ & ;end of ram

@ 00001010 602. ram len equ ram end-p_ram bas ;length of ram area
603.
604.f ifne prism inc ; if pRISM to be included
605.n endc
606.
607.f ifne prism_inc!psos_inc ; if pRISM or pSOS included
608.n ende
609.
610_ Kk Kk K KKk K kR K R T kK K Kk ok ok kK K K Kk ek ke ok ok kR Kk ke ok k3 R ok ok ke ok K ok e K ok ok ok ok R K kK kK K K K K Rk Kk
611. * memory map of rom - 64k required. begins at "rom base" which is
612. * defined above.

613_ KK KKK KKK KKK KKK KA I KA A A KA I KK AR AN A KA AR A A KK A KAKAAK KA R AR KRR KRR AK N, X%
# 00000400 614. boot_code equ rom base+$400 senvironment boot code offset
# 00001800 615. prism rom equ rom base+$1800 ;PRISM code offset
# 00005000 616. psos_rom equ rom_base+$5000 ;pSOS code offset
# 00006700 617. probe _rom equ rom baset+$6700 ;PROBE code offset
# 00006700 618. probe code equ probe rom ;PROBE code execution address
# 00009940 619. probe size equ $9940 ;and size version 3.14
# 0001003F 620. p code_end equ probe codetprobe size-1 ;end of known code
621.
622. KK I KA K KA A KK I KA AN AR A KA KA KA IA A KK A ALK AAAKRRAKR AR AR AR R kA KA khkkhk ko ko k ok k ok kk k%
623. * pROBE entry points relative to start of probe
624' KKK KA KKK KA KA A KA A A A KA A AN KA AR AR AR AA A AR AA AR AR KA A AR AR AN AKNKNAAKARRKRK AR KRR XK
# 0000670C 625. re start equ probe_codet$0c ;startup
# 00006720 626. re brk equ probe code+$20 ;instruction breakpoint
# 00006724 627. re trace equ probe code+$24 ;trace vector
# 00006728 628. re man equ probe code+$28 ;manual break
# 0000672C 629. re_exce equ probe_code+t$2c ;exception
# 00006730 630. re ba equ probe code+$30 ;bus/address error
631.
632.f ifne psos_inc ; if pSOS to be included
633.n endc
635.f ifne prism inc ; if pRISM to be included
636.n endc
6317
638_ % %k K ok KK He Kk Kok ke ok K ok ok gk Rk kR Rk ok ek ok ok sk ok R Rk ok ok ok ok ok ok ok R ok ok ok ok Rk R ok ok Rk ke ke ok ok ok ok kok
639. * Local definitions
640_ % e Kk kK K K K K K S ok ok ok kKK e kK ok K R K Rk Kk ok ks ke ok ok ok ok ok ok e ok ok e ke ok ok ok ok ek kR ok ok R R Rk Rk kK ko
641_ KA KA KK A KK A KA KR AR R A R AR A AR A KA A KA KRR KA KA A AR KA A AR KRR AR KA KRR AR AR AR KRRk K,
642. * Boot code definitions.
643_ KHKKK KK A A I A A K KA KA A AK KA AR A Ak ok k ok hkhk kA kkk ko kkkkkkkkkkokkkkkk
644.
# 00000001 645. delay len equ il ;delay on startup to let things settle
646. ; {(loops for this no. of 65534 cycles)
# 00000004 647. bn _sta to equ 4 ;bit no. of 'time-out' in stacpu reg
# 00000004 648. bn ctl to equ 4 ;bit no. of 'time-out' in ctlcpu reg
649.
# 000186A0 650. prism to equ 100000 ;time out for pRISM initial.
651.
652, Koo ————
653. * Codes d'erreur stckes dans d6 pendant la procedure d'init
5Ly B o T e T e e T e e e e e el
655.
# 0000F1F1 656. su be equ Syfilfl sbus error
# 0000F1F2 657. su_ae equ $£1£2 ;address error
# 0000F1F3 658. su ui equ $f1£3 ;interruption/trap non-identifiey
# 0000F1F4 659« su_id equ $f1f4 splusieurs FIC avec meme id
# 0000F1F5 660. su np equ SELfo ;PROBE entry missing from system conf
# 0000F1FO 661. chk loc ram equ $£1£0 ;error while checking local ram
662.
663. * Error codes placed in ‘'ces inif+4' during initialisation procedure
# 0000F102 664. er nopr equ $£102 ;NOT a light node, but no pROBE present
# 0000r101 665. er toin equ $£101 ;timeout pRISM not setup by init node
# 0000F103 666. er noin equ $£103 ;ad err accessing init node memory
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00000000

00000004
00000004

00000008
0000000C

00000010

00000030

00000040

00000040

00000044

00000064

00000400

00000690
0000069A

000006A4
000006A4
000006A4
00000624
000006A4
00000624
00000624
00000624
00000624
000006A4
000006A4
000006274

000006CC

00000624
00000624
00000624
000006A4
000006A4
000006A4
000006A4
00000624
00000624
000006A4
00000624
00000624
000006a4
00000624
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668.
669.
670.
671.
672.
673.
674.
675.
676.
677.f
678.n
679.
680.
681.
682.
683.
684 .
685.

686.

687.
688.
689.
690.
691.
692.
693.f
694.n
695.t
696.
697.n
698.
699.
700.

701.

% Kk ke k ok ke ko kR ok Kk

*

o In
L The FIC8230
4 problems wi
*
*

Sk ok ok ok ok ok ok ok 3k ok ok ok ok ok
ORG
ifne
endc
ORG
PE L

sl
de.1l

dec.l

de:l

Kk Kk gk ke Kok ok ok kK kK ok

*

" SY

*

sys_anch:
ifne
endc
ifeq
de.l

endc
KKK KK KK KK KKK kK kK

de.1 u

dek 1 u

KHAK KKK AR KA K AAARKHAKAAKA KA AKRNAA ALK KX RAAKRAKRA AR IA A K A AR AR

itial vector table

* % % X X%

has its rom from zero upwards; therefore no
th restart vectors 0 & 4
ek Kk ke k ke ok ok Rk ok ok Rk ek sk ok ok ok ok ok ok K ok vk ok ok ok ke ok ok ok ke A ok ok ok ok e ok ok ke ok kR ok kR ok ok
0
psos_inc ; if pSOS to be included
4
BOOT_CODE ; INITIAL PC ON START-UP
ke St ; bus err on startup
ae_st ; address error

ui_st,ui st,ui st,ui st,ui st,ui st,ui st,ui st

ui_st,ui st,ui st,ui_st

KAKKKKKHIKKK KA KK AKX AR KA AK KK ALK KA AKX AR AKA IR KA KKKk hh kK kK
*

SSTE M AN E H©@ K (at org $40) X
*

prism_inc!psos inc ; if pRISM or pSOS included

prism_inc!psos_inc ; not pRISM nor pSOS included
sys_con_tab ;system anchor -> rom version

KEKEKK KKK KA KK AR KL KKK KA KRK KRR KA KA KA RN AR A ARKRAKRKR KA AR KA LXK

i st,ui_st,ui_st,ui_st,ui st,ui_st,ui st,ui_st ;$44

i_st,ul_st,ui_st,ui_st,ui_st,ui st,ui_st,ui_st ;$64
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00000084

000000A4

000000C4

000000EA4

00000400
00000400
00000400
00000402
00000402

00000408
00000408
0000040Aa
0000040C

00000410

00000414

0000041E

00000428

00000432

FIC 8230 User's Manual

00000624
000006A4
000006A4 702.
00000624
000006A4
000006A4
00000624
000006A4
000006A4
000006A4
000006A4 703.
000006A4
000006A4
00000624
00000624
000006a4
000006A4
000006A4
000006A4 704.
000006A4
00000624
000006A4
00000624
000006A4
000006A4
000006A4
000006A4 705.
00000624
706.
¥OTS
708.
709.
710.
7Y
712.
713
714.
715y
7161
TN
718.
S
7201 720.
T2
243C 00OOQFFFF
122.
723,
724.
4E71 725.
4E71 726.
SACA EFFA, 727
728.
51C9 FFF0 729.
730.
131=
13%.
138

23FC 00000000

20000000

23FC 00000000

20000004

23FC 00000000

20000008

23FC 00000000

2000000¢C

de.l

de.l

desl

de.1

ifne
endc

Appendix : EPROM Contents

wl [st, i, St, 04, st, 04, St ui,_st, 0l st,ui, st vl St 7584

ui_ st ud st ol stpul st,ui st,ui_ st ul st,ui st z3ad

Wi sE, W istud, st ud, st oul sty wizstyud sk, Ul st 15ed

Ui S6,0E, St ;Sed

prism inc ; 1f pRISM to be included

E R RS SRSR SRS R RS RSN SS S S R R RS Rttt Rt RS Rt Rt R RS EES]

*
*
*

*

BASt I € B @@ T € '® D E &

*

kK KK KK KK K kKK ek kR kK Kk Rk ok ok ok ok ke ok ok ok koK ok ko ok ok ok K ok ok ok ok ok ok ke sk ke ok ok ok ok K ok ok ok Rk

org $400
boot 8230:
move.l #delay len,dl ; outer loop multiplies inner
st_loop:
move.l #SEEFE,d2 ;inner loop of 75535
st _loopl:
nop ;wait for things to get stable
nop
dbra d2,st_loopl
dbra dl, st loop

135 5

736.

T3V,

move. 1l #0,ctlepu
move. 1l #0,ctlvsb
move. 1l #0, ct lvmel

move.l #0, ct lvme?2
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0000043C
0000043E
00000444

00000442
0000044cC
00000452

4E71
2C3C 0000F1F0
207C 0801EBFO

2248
203C
343C

1F2E3D4C
0503

@ 00000456

00000456
00000458
0000045E

00000462
00000464
00000462

22¢c0
0680 31313131
51CA FFF6

2248
203C 1F2E3DA4C
343C 0503

@ 0000046E

0000046E
00000470
00000472
00000476
0000047C
00000480

00000480
00000486
0000048C
00000492
00000496
00000496
00000498

0000049C

00000426

000004B0

000004BA

000004cC4

2219

B280

6600 024E
0680 31313131
51CA FFFO

0801EBFO
0000672C
0801FC00
00FF

2E7C
207¢C
227¢C
303C

22C8

51C8 FFFC

23FC 00006730
0801FC08
23FC 00006730
0801FCOC
23FC 00006724
0801FC24
23FC 00006728
0801FC74
23FC 00006720
0801FC80
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738.
789k
740.
741.
742.
743.
744.
745.
746.
T4k
748.
749.
750.
750
152+
753,
754.
795.
756.
157.
758.
759.
760.
Wols
762.
763.
764.
765.
766.
767.
768.
769.
770.
.
772.
718,
774.
TSk
Ter
T =
778}
779.
780.
81.
782.

7838

784.

785.

786.

87
788.
789.
790.
791
792.
7984+
794.
195
796.
797.
798.
T99)e
800.
801.
802.

nop

move.l #chk loc ram,dé

move.l #l1 p ram bas,a0 ; a0 = adresse initial
* Generation de l'array

move.l a0,al ; al = pt d'adresse

move.l #51f2e3ddc,d0 ; d0 = data

move.w #({top loc ram-1_p ram bas)/4,d2 ; d2 = cnt de passe
loop set .

move.l dO0, (al)+ ; load data

addi.l #$31313131,d0 ; constante

dbf d2, loop
o Relecture et test de l'array

move.l a0,al ; al = pt d'adresse

move.l #$1f2e3ddc,d0 ; d0 = data

move.w #(top loc ram-1 p ram bas)/4,d2 ; d2 = cnt de passe
loop set r

move.l (al)+,dl ; recover data

cmp. 1 do,dl ; test data lu

bne init err ;...problems

addi.l #$31313131,d0 ; constante

dbf d2, loop
en_ramt:
O S S P R ———

* Local RAM ok
* —construire stack et table des vecteurs; d'abord tous les vecteurs
* sont achemines vers pROBE

movea.l #1 p ram bas,sp ;

move .
move.
move.
vec_loop:
move .
dbra

move .
move.
move .
move

move .

ifne
endc

ifne
endc

ifne

endc

ifne
endc

it
1

W

1,

1

I

LAl

set up our initial stack (isp)
;A0 -> pROBE excptn handler
;Al-> vector page

#re_exce, al
#v_base,al

#256-1,d0 ;D0: # vectors to init
A0, (Al) + ;patch each vector
DO, vec_loop ; until done

#re_ba,v_buserr ;bus error vector

#re ba,v_addrerr ;address error vector
#re trace,v_trace ;trace vector
#re_man, v_manbrk ;set manual break vector

#re_brk,v_trap0 ;set pROBE brkpt vector

psos_inc ; if pSOS to be included

if pRISM or pSOS included

prism_inc!psos_inc ;

psos_inc ; 1f pSOS to be included

prism inc ; if pRISM to be included

FIC 8230 User's Manual



000004CE
000004D4

000004D8
000004DE
000004E0
000004E4
000004E4
000004E6

000004EA

000004F2

000004FA

000004FE

00000506
0000050C
00000512

203C 0801FCQ0
4E7B 0801

207C 20000800
7000
323C 0013

20C0
51C9 FFFC

13FC 0000
15000000
0839 0006
15000003
6700 0036

13FC 0000
15000003

41F9 000005BA
227¢C 15000005
7019

@ 00000514

00000514
00000516

0000051A

00000522

0000052A

00000532

00000532

0000053A

00000542

0000054A

00000552
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12p8
51¢8  EEEC

13FC 0040
15000000
13FC 0008
15000001

08F9 0003
15000001

13FC 0000
15000000
13FC 00RO
15000004

13FC 0040
15000000
13FC 008A
15000002

13rC 0000
15000003

803.
804.
805.
806.
807.
808.
809.
810.
811.
812,
813
814.
815.
8l6.
837~
818.
819.
820.
821.
822.
823 ..

824.

825.
826.
827.
828.

829.
830.
831.
832.
883,
834.
885!,
836.
837.
838.
839.
840.

842.
843.
844.
845,

846.
847.
848.
849.
850.
8511 4
852.

85515

854.
855.
856.
857.
858.
859.

860.

861.
862.
863.
864.
865.
866.

867.
868.

move

.1 #v_base,d0

movec do, vbr

move

move.
W #20-1,d1

move

ale fiffe:

loop:

move .

dbra

move

btst.

beq

move .

lea

move.
.1 #819,40
*

move
set

move.

dbra

Real

move

move

bset

en_in 8570:
Here we could read the time of preceding power fail
from the time-save ram, befor re-enabling the time-save.

*
*

.1 #bas fifo,al

1 #0,d0

1 do, (a0)+
dl,clr fifo

.b #$00, r00 dp8570

en in 8570

init rtc val, a0
1 #r05 dp8570,al

b (a0)+, (al)+
do, loop

Time mode reg
b #540,r00 dp8570

.b  #508,r01 dp8570

#53,r01 dp8570

Interrupt routing reg

move

move

.b  #$00,r00 dp8570

.b  #$%a0,r04 dp8570

Output mode register

move

move

b #$40,r00 dp8570

o #$8A,r02 dp8570

Interrupt ctl reg 0

move

.b  #$00,r03 dp8570

’

Appendix : EPROM Contents

Page sel. 0, Register sel 0

b  #$6,r03 dp8570 ; Test if power-up or re-start, to avoid

re-initialising chip unnecessarily

Initial power-up or oscillator failed

~

.

b #$0,r03 dp8570 ; Set test mode 0, battery standby mode

Move initial clock values into

; chip registers

Page sel 0, Reg sel 1
Leap year current year, 24 hr mode

alarm,periodic & PF disabledin s/by ,
timers disabled in s/by, 32.768Khz

then start the clock

Page sel. 0, Register sel 0
All ints routed to INT pin,

enable 480us delay, enable time save

Page sel 0, Reg sel 1
T1 push~pull, active lo
INTpush-pull, active lo
MFO drain, active lo
MFO as oscillator

periodic ints all disabled

timer 0 ints disabled
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0000055A

00000562

0000056A
00000570

00000578

0000057C

00000582

00000582

0000058A

00000592

0000059A

00000542

000005AA
000005ARA
000005AE
000005AE
00000580
000005B4
00000588

000005BA
000005BA
000005BE

000005C4
000005C8

000005CE
000005D3

000005D4
000005D4

000005F5
000005F5

13FC 0080
15000004

13FC 0000
15000000

207C 000005D4
0839 0006
15000004

6600 0008

207C 000005F5

13FC 0000
15000012
13FC 0004
15000011

13FC 0004
15000002
08F9 0000
15000002

13FC 0000
15000001

6100 01BO

1E18
6700 005A
6100 02A8
60 F4

00
04

00
88

00
92

00
00

00
00

00
00
00

00 00

0A 42
12
6C
20

2D

6F
65
2D
0a 00
0a

65
6F

42
72
6C
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869.
870.

Bl
872.
873.
874.
8§\,
876.

877.
878.

879.
880.
881.
882.
883.
884.
885.

886.

887.
888.
889.

890.

gz
892.
893.

894.
895 .
896.
891",
898.
899.
900.
901!
902.
903.
904.
903},
906.
0¥l
908.
909.
910.

9
912.

913
914.
915+
9lse.
9L, 5

91:8.
919l

% Interrupt ctl reg 1

move

b #580,r04 dp8570

;

; power-fail detect enabled

compare interrupt disabled

; alarm interrupt disabled

¥ Test for battery low in 8570
move.b  #$00,r00_dp8570
move.l #msg nok_batt,al ;a
btst.b #$6,r04 dp8570 HE
bne batt nok 71
move.l #msg ok batt,al
batt nok:
* Set timer 1
move.b #$00,r12 dp8570 g
move.b #$04,rll dp8570 §
¥ Timer 1 control regq.
move.b #504,r02 dp8570 o
bset.b #0,r02 dp8570 B
* Timer 0 control regq.
move.b #500,r01 dp8570 o
A Display battery state message

*

dis_bat_mes:

; Page sel. 0, Register sel O

ssume battery not ok, then
heck battery low status

ndeed

Timer 1 used for FIC timeout; 04 gives

l6us timeout for 100nano clock.

square wave, extern srce

..and start timer

timer stopped, mode 0, external srce

bsr con_init ; Initialise the 28030
dis_bat_nxc:

move.b (a0)+,d7

beq en_batt tes ; String ends with null

bsr con_outw

bra dis bat nxc
B Values moved into page 0 registers to initialise time/date
init_rtc val:

dér’ 0 00}, 0 ;0:0:0:0 (1/100s:ss:mm:hh

dc.b 501, $4,5$88,592,50, 5 ;l-apr-88, day 92, friday

dec.b 0,0,0,0 ;timer 0,1 zeroes

de+b 0,0,0,0,0,0 ;compare ram zeroed

de.b 0,0,0,0,0 ;'save' ram zeroed

dec.b 0 ;ram extra word

msg nok batt:

dc.b

msg_ok batt:
dec.b

$d, $a, 'Battery volta

ge low--BEWARE!', $d, $a,0

$d, $a, 'Battery voltage OK', $d, $a, 0
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Appendix : EPROM Conlents

67 65 20 4F 4B

0D 0A 00
920 .
. ¥ Wait until last character hasbeen sent from serial port,
92l % otherwise it will be corrupted when we init pROBE
0000060C 923. en batt tes:
0000060C 1C39 10000021 924. move.b chl r0 z8030,d6 ;get chA status,
00000612 0806 0002 92:5% btst #2,d6 ;and test for tx buff empty
00000616 67 F4 926. beq.s en_batt_tes ;no, wait until it is
927.
929
00000618 13FC 0001 930. move.b #$1,mir z8036 ; Reset 78036
11000000
00000620 6100 006A 931 bsr wait zilog
00000624 13FC 0000 932 move.b #$0,mir z8036 ; End reset Z8036
11000000
0000062C 6100 00SE 988k bsr wait zilog
00000630 13FC 0002 934. move.b #$02,mir z8036 ; Set Right justify (A0 from ADO)
11000000
00000638 6100 0052 935. bsr wait zilog
936. ; ... for byte alignement
987 :
988, Ao e e e e e e e e e e e e e
939. * Initialise SCB68155 Interrupt controller
940. * for Front Panel abort (LIRQS5-level 5) and
941. * (power fail from DP8570 (LIRQ6-level 6) not used here)
QAR B Semm e e e e R e e e S o e e e e e S
943.
0000063C 13FC 0006 944 . move.b #$6,r0_ 68155 ; select sub-register 6 (LIRQ6)
16000000
00000644 13FC 0006 945, move.b #$6,rl 68155 ; set edge trig, act lo,local vector
16000002
0000064C 13FC 0005 94¢6. move.b #$5,r0 68155 ; select sub-~register 5 (LIRQ5)
16000000
00000654 13FC 0007 947. move.b #57,rl 68155 ; set edge trig, act hi, local
vector
16000002
0000065C 13FC 0018 948. move.b #$18,r2 68155 ; base vector = $18
16000004
949. ; so abort vectors to 1d or $74
00000664 13FC 00Al 950. move.b #$Al, r3 68155 ; enable NMI & level S
16000006
951.
952, Ko e e
953. * Enable cache register
954, ¥
0000066C 7001 L L1 move.l #51,40
0000066E 4E7B 0002 956. movec d0, cacr
9577 .
958.
959_ KKK KK KK I KA A I A KA K IR KK AR KKK KA KA K _ AR AA KA KA KA A R AR KA AR KK KAA KKk kkkkk ok kok kkx
960, Koo -
961. * Fin de la phase d'initialisation generale
962, K
963_ KR KA A KKK KKK KA KA I KKK KA HLA KA K LKA KA KAKE NI KKK IAK KKK A KKK KK KK K dkok ok ok kk ok
964.
00000672 2A78 0040 966. movea.l sys_anch,ab ;Set up the system anchor address
967.f ifne vers3
968.n endc ;ends 'prism or vers3!
969.
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00000676
00000676
0000067A
0000067E

00000688

0000068C
0000068C
0000068E

00000690
00000696

0000069
00000620

00000624
000006AA

000006AE
000006B4

00000688
000006B8
000006BE

000006C2
000006C2
000006C8
000006C8
000006CA

4AAD 0018
6700 003C
23FC 00000000
20000000

4EF8 670C

4B71
4E75

2C3C 0000F1F1
6000 002A

2C3C 0000F1F2
6000 0020

2C3C 0000F1F3
6000 0016

2C3C 0000F1F4
6000 000C

2C3C 0000F1FS
6000 0002

23C6 20001000

4E71
60 FC
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s
92
3L,
974.
OfS. -
976.
S
978.
9519,

980.
981.

983.
984.
985.
986.
987.
988.
989.
990.
99l
992..
993.
994.
995.
996.
IONs
998.
999 ;
1000.
1001.
1002.
1003.
1004.
1005.
1006.
1007.
1008.
1009.
1010.
T0L2.
1012.
1013.
1014.
105
1016.
1017 ..
1018.
1019.
1020.
1021 :
1022.
1023.
1024.
1:023--
1026.
1027.
1028.
1029.
1030.

FHRKRK KK KKK KK A KKK A KA KK E KA R KA A KA AAK I KA AR AAKRIHAAAKN ALK K KANK AR KKK KKK KKK KKK

* TIf pROBE present, pass control to pROBE.

K% dk ko kR ek Kk kR kK kR R ok ok ok ok ok kK K ok ok ok ok ok ok ok ok ok ok sk 3k ok ok ke R ok R T ke ke K kK ok ok K Rk Rk ok

EEt Bk
tst.l  $18(ab) ; probe code addr in sys con tab
beq no_probe
move.l #0,ctlcpu ; trigger for joel's analyser
JMP re_start

%k K Ak vk e e e sk o gk e ke sk ok ok ok ok ok ok ke e sk ok oK ok ok ke ok ok ok ok K ok ok ok ok ok o ok ok ok ok ok ok ok ke ek R Ok Rk ek Rk ke Rk kR R

* Zilog 8036 chip becomes VERY upset if successive accesses are
* too close together....so calling this subroutine between accesses

* keeps it happy.
Hk KKKk ok ok KK Kok ok o KKK kKoK Kok ok K KK Rk Kok ok KK Kk Kok 3k o Kk Kk ok ok K ok K kK X Xk Kok ok ok K X X

wait_zilog:
nop
s

A KA KA KK KA A KA R A A A A A A A A KA A A KA A KA KK A AR KA AN A R KA A KR AR A KA KRKAARKKNKRKRKAKRK AN KRR KK K

Recuperation (!) des erreurs du materiel a l'initialisation.

Al'initialisation la table des vecteurs est situee a l'adresse 0
dans EPROM. Les vecteurs pointent vers les routines suivants.
Avant de tester si la RAM locale est utilisable et d'etablir le
stach et la table des vects en RAM, les erreurs eventuels sont
traites comme catastrophiques - alors l'uc reste dans un etat
qui sera detectionne par le J11 comme non-operationnel.

Le code dans d6 servira eventuellement a identifier l'erreur.
d Kk ok kK ok kR K KR R ok K ok ok ok gk ok ok e vk ok ok K K R ok ok % ok kK R K ok Kk R R R ok sk ok kR R R R ok R ok ok Rk ok

* % ¥ % % X % X %

*
*
*
*
*
*
*
*
*
*

be_st: move.l f#su _be,d6 ; bus error
bra init_err

ae_st: move.l #su ae,dé ; address error
bra init err

ui_st: move.l #su_ ui,dé ;unidentified interrupt
bra init err

dup id: move.l #su id,dé ;duplicate cpu id - 2 or more

bra init_err ; FICs with same id selected
no_probe:

move.l #su np,dé ;no enrty for pROBE in config tab.

bra Init err

* Copy error code to first word of fifo 0 buffer, so we can read
* it from any other processor on VME
* -then loop forever.

diit,_enEs:
move.l d6,$20001000
init errl:
B nop
bra init_errl ; boucle pour l'eternite
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000006CC
000006CC  0801FBFO
000006D0 00000002
000006D4 00000001
000006D8 00000000
000006DC 00000000
000006E0 00000000
000006E4 0000070C
000006E8 00006700
000006EC 00000000
000006F0 00000000
000006F4 00000000
00000000
00000000
00000000
00000000
00000000
0000070C
0000070C 00006700
00000710 0801F3F0
00000714 0000075C
00000718 00000876
0000071C O0OQOO08EC
00000720 0000085E
00000724 0000090C
00000728 00000982
0000072C 000008F4
00000730 00000000
00000734 4E40
00000736 0004
00000738 0001
0000073A 0000
0000073C 00000000
00000740 00000000
00000744 00000000
00000748 0000
00000742 0000
0000074C 00000000
00000000
00000000
00000000
# 00000090
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1032f
1033.n
1034.
1035.
1036.
1037.
1038.
1039.
1040.
1041.
1042.
1043.
1044.
1045.
1046.
1047.
1048.
1049.
1050.fF
1051.n
1052. &
1053.
1054.
1055.n
1056.
1055+ &
1058.n
1059.t
1060.
1061.
1062.n
1063.
1064.f
1065.n
1066.t
1067.
1068.
1069.n
1070.

Lol
1072.
1073.
1074.
1075.
1076.
1077.
1078.
109k
1080.
1081.
1082.
1083.
1084.
1085.
1086.
1087.
1088.
1089.
1090.
1090L,
1092.
1093.
1094.
1095.

1096.
1097.
1098.
1099.
1100.f

ifne
endc

prism inc!psos_inc

Appendix : EPROM Contents

if pRISM or pSOS included

KA KK A KKK KKK A A A KA I KKK KK A AR AR A AK KA A IA KK AR A I KA KK AKX KAKR KT AR A AR KA XAk * kk ok

*
*
K
*
*
*

SYSTEM CONFIGURATION TABLE
a normal node has entries for probe, pSOS and prism

or pROBE and psos
or pROBE and prism

or pROBE only
a remote node has entries for all of those configs too

* BUT a lighht node has no probe
KKK KKK KA A KKK KT LI KK KA KA R KKK KKK TN AN KA KAKAKAK AN K I AR AR KA KA KA Ak kAR Fhkkk X

sys_con_tab:
det.
de.
dc.
der

ifne
endc
ifeq

dc.
endc

ifne
endc
ifeq

dc.
endc

ifne
endc
ifeq
dc.
dc.
endc
dc.

sys_data
2
i,
0

prism inc 7

prism_inc 5

ol

1

0
0

prism_inc!psos_inc

prism inc!psos_inc

.1

1

probe_con tab
probe_code

psos_inc

psos inc

1
1

i)

0
0

0,0,0,0,0,0

;sys data area

;epu type (68020)
;default-pROBE starts first
;reserved

to be included

not to be included

if pRISM or pSO0S included

; not pRISM nor pSOS included

;PROBE conf tablein eprom
;start of pROBE code

if pSOS to be included

if pSOS not to be included

KK A KKK A KK KKK A KA KK A A A A AR N A KA AR KA AR AKX AA KA A AAARN AN AR A A XRAR AKX AA KK TK KKK,k

* pROBE configuration table
KK A A KA KA AR A KA AR KA A R A AR A A A A A A AR AR A AR KA A AN A A KA A AN KA KA RN KA KNIAKRKRKRKRKRXNKRKR KA K

probe_con_tab:
dc.
dec.
de.
dc.
dc.
de.
de.
de.
dc.
ac.
de.
dc.
de.
der
dc.
dec.
de.
dc.
dec.
de.

copy len equ

ifne

HE E ~rFMHE LR HERE R

probe code
ram prodata
con_init
con_sts
con_in
con_out
hst_sts
hst_in

hst out

0

$4E40

OO0 OO OO D

*-sys_con_tab

psos_inc ;

;PROBE code

;pROBE stack & static data
;serial port initialisation
;console status

;console input

:console output

;host status

shost input

;host output

;unused

;breakpoint opcode (trap 0)
;PROBE interrupt level
;trace vector refresh (on)
sunused

;sym to val procedure

;val to sym procedure
;unrecog. command procedure
;start mode = normal
;reserved

;reserved

if pSOS to be included
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endc

ifne prism inc ; if pRISM to be included

endc
% %k Kk ok kK Rk ok K ok Rk ke ke ok ok Sk stk s ok gk ok ok Rk Kk K ok ok ok Kk ok ok R ok Rk K Sk ke ke ok ok kR ok ok ok sk ok R ok ok ko
* *
had P R@B E SERIAL D°R 2 V.E R S F OR 8030 X!
* *

AAKKA KKK KA KA KA AR KA AR A A KA A AR A AR KA A AR A AR AR A AR KRR AKAARKRA AR kAR kAR Ak Ak ok w

;recv buffer full (reg 0)
;character overrun (reg 1)
;framing error (reg 1)
;break/abort detect (reg 0)

rbfull equ
overrun equ
framerr equ
break equ

oW O

%k ko ok Kk ok ke ok kK ok ek ok ke kK K K kK ok ok kR Kk ko R K Rk W R kWK Rk Kk Kk ok kK R K ek Kk Kk Kk ok ok kK Kk ke

* Serial port initialisation routine.
KKK KKK I K KK KR K Ik I KKK KL AR AT Ak hkkkhkkkk ko kh ko ok kk & k& Kk k Kk Kok & ok % ok ok ok k% &

1TO
1102.
1103.
1104.f
1105.n
1107.
1108.
1109.
1110.
GETT
1112.
# 00000000 TS,
# 00000005 1114.
# 00000006 1115.
# 00000007 1116.
B\ 7)1
1118.
1119.
1120.
0000075¢C 1121.
0000075C 18224
1128,
1124.
1125,
1126.
1127.
0000075C  13FC 00CO 1128.
10000033
00000764 13FC 00C0 9297,
10000033
0000076C 13FC 0044 1130.
10000029
00000774 13FC 0068 1131.
10000028
0000077C 13FC 00C1 1132.
10000027
00000784 13FC 0000 1133.
10000033
0000078C  13FC 0000 1134.
10000023
00000794 13FC 0000 1185
1000002F
0000079C 13FC 0000 1136.
10000035
00000724 13FC 0056 L) =
10000037
000007AC 13FC O00OE 1138.
10000039
00000784 13FC 0000 1139.
1000003B
000007BC 13FC 0003 1140.
1000003D
000007C4 13FC 0000 1141.
1000003F
000007CC  13FC 0080 1142,
1000003F
1143.
11.44.
1145.
1146.
1147.
000007D4 13FC 0044 1148.
10000008
000007DC  13FC 0068 1149.
10000002
000007E4 13FC 00Cl 1150.
10000006
000007EC  13FC 0000 1151.
10000012
000007F4 13FC 0000 1152.
10000002
000007FC 13FC 0000 1153.
1000000E
00000804 13FC 0000 1154.
10000014
0000080C 13FC 0056 1155.
10000016
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con_init:
hSE | iRt

HAKIK K AR KA KK AR IR AKK KA KA A AK IR AKX IR KAAKAA K ANKN A AR AN KAKNKAKR A KA R KKK R, Kk Ak XK kK

* z8030 channel a

EAEK KA AR KA KA AR AR A KA A A A A K IK IR I K AR KA K KA KKKA IR KRR AKRKRF KA KA KK KK K, Kk *®kk kx

move.b #$c0,chl r9 z8030
move.b #$c0,chl r9 z8030
move.b #$44,chl r4 z8030
move.b #$68,chl r5 z8030
move.b #$C1,chl r3 z8030
move.b #500,chl r9 z8030
move.b #$00,chl _rl z8030
move.b #500,chl r7 z8030
move.b #$00,chl rA z8030
move.b #$56,chl rB z8030
move.b #$0E,chl rC z8030
move.b #$00,chl_rD z8030
move.b #3$03,chl rE 28030
move.b #300,chl rF z8030

move.b #$80,chl rF 28030

;reset chip

;reset chip for the second time!
;16x clock,1 stop,no par
;8 bits, Tx enable

;8 bits, Rx enable

;no interrupts

; synch

Jcleck o THRX. BEC
;time const lo

;time const hi

;enable baud rate

;clear and

;enable break/abort

KK A I KK AL KR A A KA KK A KA KA KK AR A A KA KK AR A AKRAKAK KRNI KRR AKRKARRK KRR KA KRRk Ak koh Kk

* 28030 channel b

AR KA KKK KK KA KA AR KA AK A KA AR A AR KKK IARKKRAAA AN R KA ARk Rk kA ko k kkkk ki ok kkkkkk kok® %

move.b #$44,ch2 r4 z8030
move.b #$568,ch2 r5 z8030
move.b #$C1,ch2 r3 z8030
move.b #$00,ch2 r9 28030
move.b #$00,ch2 rl z8030
move.b #$00,ch2 r7 28030
move.b #$00,ch2_rA z8030

move.b #$56,ch2 rB 28030

;16x clock,l stop,no par
;8 bits, Tx enable

;8 bits, Rx enable

;no interrupts

; synch

;clock to Tx Rx TrC
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00000814 13FC 000E
10000018
0000081C 13FC 0000
1000001A
00000824 13FC 0003
1000001C
0000082C 13FC 0000
1000001E
00000834 13FC 0080
1000001E
0000083C 13FC 00CO
10000021
00000844 13FC 00CO
10000000
0000084C 13rC 0010
10000021
00000854 13FC 0010
10000000
0000085C 4E75
0000085E
0000085E 2FQ0
00000860
00000860 1039 10000021
00000866 0800 0002
0000086A 67 F4
0000086C 13C7 10000031
00000872 201F
00000874 4ET5
00000876
00000876 48E7 80CO
0000087A
0000087A 1039 10000021
00000880 4287
00000882 0800 0000
00000886 67 5E
00000888 1039 10000023
0000088E 0800 0005
00000892 67 04
00000894 61 56
00000896 60 E2
00000898
00000898 7EO1
0000089A 1039 10000021
000008AC 0800 0007
000008A4 67 40
000008a6
000008A6 13FC 0000
1000003F
000008AE 13FC 0080
1000003F
000008B6 13FC 0030
10000021
000008BE 13FC 0010
10000021
000008C6 1039 10000023
000008CC 1039 10000023
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1156k

1SV

1158.

1159

1160.

1161 &
1162.

11685

1164.

1165.

1166.
1167
11e8.
1169.
1170.
Tl 577118
1172.
1173,
1174.
1175
1176.
LG
11 78
179
1180.
1187
1182
11188\,
1184.
11895,
1186.
1187.
1188.
1189.
1190.
L7
11,92
1193
1194.
1195.
1196.
1.9,
1198.
1199.
1200.
1201.
1202.
1203.
1204.
1205.
1206.
1207.
1208.
1209
1210.
1211.
1212.
1213.
1214.

1215.

12716

1217.

1218.
1219.

Appendix : EPROM Contents

move.b #$0E,ch2 rC 28030 ;time const lo

move.b #$00,ch2_rbD 28030 ;time const hi
move.b #$03,ch2 rE 28030 ;enable baud rate
move.b #500,ch2 rF z8030 ;clear and

move.b #$80,ch2_rF_z8030 ;enable break/abort

move.b #$c0,chl_r0 z8030 ;reset Tx underrun/eom
move.b #5c0,ch2 r0 z8030 ;reset Tx underrun/eom
move.b #$10,chl r0 z8030 ;reset Error condition
move.b #510,ch2_ r0_z8030 ;reset Error condition
rts ;THAT'S ALL THERE IS!

AKEK KK AR I KKK KKN KA AK A K AR I AR AR AN KEK K AAK A AR AR A AR KKK AKRAA KK AR RN K KRR KR X kK ok
* Serial port output routine. Note that we poll status BEFORE sending,
* rather than after, in order to save time.
% Input: d7 = character to display
i Output: -
KEEKKEEK KKK E KA A KA AR AR AT A AT A A AAAA AN AAA A AL KRAAKAAKAAAKR KR RAXKAKRAKKR AR KKK KK k¥ %
con_out:

move.l d0,-(sp)

con_out_w:

move.b chl r0 28030,d0 ;get chd status,

btst #2,d0 sand test for tx buff
beq.s con_out w ;no, wait until it is
move.b d7,chl r8 z8030 ;send the char

move.l (sp)+,d0

rts

KK Kok ke ke Kk kR Kk ek ek kK ok kK ke kR R e Ak ke ok e ok Tk vk ok ok Sk ok Ok Sk ok ok ke ok ok ok ok kR ok kR Rk ok ek ok ok ok

* Serial port status routine.

L Input: -

b Cutput: 0 for no character,

* 1 if character available,

i 2 if break character received

HHKK KK AE KK KKK A K ALK KA KKK AR A A RN K AR A KA AR A AR KA AK A KKK KKK AR AR KKK KR KKK

con_sts:
movem.l d0/a0/al, - (sp)
con_sts_1:

move.b chl r0 z8030,d0
clr.l a7

btst #rbfull,d0

beq.s con_sts 4
move.b «c¢hl rl z8030,d0
btst #overrun,d0

beq.s ceny sts 2
bsr.s con_in

bra.s con. stts 1

con,_sts 2
moveq.l #1,d7
move.b chl r0 z8030,d0
btst #break,d0
beq.s con_sts 4
con_sts_3:
move.b #$00,chl rF z8030

move.b #3$80,chl rF z8030
move.b #$30,chl r0 z8030
move.b #$10,chl r0 z8030

move.b
move.b

chl rl z8030,d0
chl r1 28030, d0

;character recvd?
;nope, return

;read status reg 1
;test buffer over-run,

;char ok

;nok forget char, and get another

;return value 'l=char recvd'
;get the status

;and check for break

;not break

;clear and

;enable break/abort

;error reset

status interrupts

;reset

;clear break status with 3 reads
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000008D2
000008D8
000008DE
000008E2
000008E4
000008E6
000008E6
000008EA

000008EC
000008EC
000008F2

000008F4
000008F4

000008F6
000008F6
000008FC
00000900
00000902

00000908
0000090A

0000090C
0000090C
00000910
00000910
00000916
00000918
0000091C

0000091E
00000924
00000928
0000092a
0000092C

0000092E
0000092E
00000930
00000936
0000093a
0000093C
0000093C

00000944
0000094C
00000954
0000095¢C

00000962
00000968

1039 10000023
1039 10000021
0800 0007

66 C2

7E02

4CDF 0301
4B75

1E39 10000031
4E75

2F00

1039 10000000
0800 0002

67 F4

13C7 10000010

201F
4E75

48E7 80C0O

1039 10000000
4287

0800 0000

67 S5E

1039 10000002
0800 0005

67 04

61 56

60 E2

7E01

1039 10000000
0800 0007

67 40

13FC 0000
1000001E

13FC 0080
1000001E

13FC 0030
10000000

13FC 0010
10000000

1039 10000002
1039 10000002
1039 10000002
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1220.
1221.
1222.
1223.
1224.
1225.
1226.
1227
1228l.
1229.
1230x
1231,
1232+
1283
1234.
1235z
1236.
1237.
1238.
1239.
1240.
1241.
1242.
1243.
1244,
1245.
1246.
1247.
1248.
1249.
1250.
1251..
1252
1253.
1254.
1255.
1256.
1257
1258
156,
1260.
1261.
1262.
1263.
1264.
1265.
1266.
12061
1268.
1269.
1270.
952711
1272.
1273.
1274.
1275.
1276,
1271
1278.
127/9,.
1280.
1281.
1282.
1283.
1284.

1285.
1286.
1287.
1288.

1289.
1:21905

move.b chl rl 2z8030,d0

move.b chl_r0 28030,d0 ;check status again

btst #break,d0

bne con_sts 3 ;still there, keep trying to clear

moveq.l #2,d7 ;else set status return
con_sts_4:
movem. 1

oo

(sp)+,d0/a0/al

AKKKKE I AKA KKK KA A KA K AR A AR AKRAKN I KL AR KKK AEK A AR AR KK A AR A KHAK I KK KA KK IH KKK KKK

* Serial port input routine. This should be called only AFTER
* CON_STS() has returned a value of 1.

F input: -
- output: d7 = character read
KKK KK A KKK A KK A A A A A AR A A A AT A AN AT A A A AN A A AA AKX AA RN AARNAK AL AKX AR A AR AR K
con_in:
move .b chl_r8 z8030,D7
EES

KEKK KA KA KA KK A KA KT A A A A ER KA I AR KA AR AR A A AR KA AR AR ARk Ak kk ko Ak kkkokkhk Kk kkk

* Host port output routine. Note that we poll status BEFORE sending,
* rather than after, in order to save time.

e Input: d7 = character to send

¥ Output: -

K % Kk Kk kK ok Kk ok ok ok K ok Kk kR sk ok ok ok sk kK ok K K Kk ok ok ok kK Kk ke ok gk ok ok kR Kk ok ok ok Rk ok ok ok Kk R Rk R Kk kR ok kK
hst_out:

move.l d0,-(sp)

hst_out w:

move.b ch2 r0 z8030,d0 ;get chB status,

btst #2,d0 ;and test for tx buff
beq.s hst_out w ;no, wait until it is
move.b d7,ch2 r8 z8030 ;send the char

move.l (sp)+,d0

rts

EREK KKK KKK KK KKK A KA KKK KA KA KKK A AT IA AR AKAKKAA AR KA KA AA AN A KA AR AKX KA AK KKK KN KKK

* Host port status routine.
Inputsy ==
Output: 0 for no character,
1 if character available,

2 if break character received
EEE S SRS SRR R SRS RE RS ESSRRES SRS R R RS R RSt RER SRRt RERR RSt ERE S

* ¥ % %

hst_sts:
movem.l d0/a0/al, - (sp)
hst_sts_1:
move.b ch2 r0 z8030,d0
clc.l d7
btst #rbfull,d0 ;character recvd?
beq.s hst sts 4 ;nope, return

move.b ch2 rl z8030,d0 ;read status reg 1

btst #overrun,d0 ;test buffer over-run,
beq.s  hst_sts 2 ;char ok
bsr.s hst _in ;nok; forget char, and get another
bra.s hst_sts_1
hst_sts 2:
moveq.l #1,d7 ;return value ‘l=char recvd!'
move.b ch2 r0 z8030,d0 ;get the status
btst #break,dl ;and check for break
beq.s hst_sts 4 ;not break
hist, sts 3&

move.b #$00,ch2 rF 28030 ;clear and

move.b #$80,ch2 rF 28030 ;enable break/abort

move.b #$30,ch2 _r0 z8030 ;error reset

move.b #$10,ch2 r0 28030 ;reset status interrupts

move.b c¢h2 rl z8030,d0 ;clear break status with 3 reads
move.b ch2_rl z8030,d0

move.b ch2 rl z8030,d0
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0000096E 1039 10000000 1291. move.b ch2 r0_z8030,d0 ;check status again
00000974 0800 0007 1292. btst #break,do
00000978 66 C2 1293.. bne kst .sts 3 ;still there, keep trying to clear
0000097Aa 7E02 1294. moveq.l #2,d7 ;else set status return
0000097C 1295 lst stis_dk
0000097C 4CDF 0301 1296. movem.1l (sp)+,d0/a0/al
00000980 4E75 T287% rts
1298.
1299. KA KK KA KK I I KKK KA KA A I KK A A A KA A AEAAAAKRAAKAK KKK KKAKRAKKAKARKR KRNI KA KRKR AR KKK KKK

1300. * Host port input routine. This should be called only AFTER
1301. * CON_STS() has returned a value of 1.

1302. ~* input: -

1308, W output: d7 = character read

1304_ KK KKK KKK AT KKK AR A KA A A KA AA KA AR I A I AR I A A Ak h ko hkk ok ok kkkkkkkkok ok kkk k%
00000982 1305. hst_in:
00000982 1E39 10000010 1306. move.b  ch2 r8 28030,d7
00000988 4E75 1807s rts

1308.

1310.f ifne psos_inc ; if pSOS to be included

L8l T endc

1312

L3S

1314.~ ...M68K D2.1M Oct 3, 1986 ...Run on Dec 19, 1988 15:43:14
0000098A 1315. end

0 Errors
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