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This document and the Information contained herein are conflidential to
and the property of Honeywell Information Systems, Inc. and are made
avalilable only to Honeywell employees for the sole purpose of
conducting Honeywell's business or providing goods and services to
Honeywell. This document, any copy thereof and the Information
contalned herein shall be maintalned In strictest conflidence; shall
not be copled In whole or In part except as authorized by the
Honeywel | employee's manager or by an authorized Honeywel| officlial In
writing; and shall not be disclosed or distributed (a) to persons who
are not Honeywell or vendor employees, or (b) to Honeywell or vendor
employees for whom such Information Is not necessary In connection
with thelr assigned responsiblilities. Upon request, or when the
Honeywell employee or vendor In possession of this document no ‘longer
has need for the document for the authorized Honeywell purpose, thls
document and any coples thereof shall be returned to the Honeywell
employee's manager or to Honeywell. There shall be no exceptions to
the terms and conditlions set forth hereln except as authorlized In
writing by the responsible Honeywell Vice President."
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GENERAL DESCRIPTION

HARDWARE DESCRIPTION

1/0 MICROPROCESSOR AND DMA EMULATOR
MASTER AND SLAVE INT & INTA LOGIC
SERIAL INPUT OUTPUT

CONF | GURAT ION

ELECTRICAL INTERFACE AND MODEM SIGNALS
TIMER and PARALLEL PRINTER INTERFACE
VME BUS INTERRUPTER LOGIC

ATTENTION LOGIC

PROCESSOR NUMBER AND BOARD TYPE DETECTION

DMA EMULATOR [INTERFACE
VME BUS PIN ASSIGNMENT
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1. GENERAL DESCRIPTION

The Line Processor 0 Is an Intelligent communication processor with
SGM2-VME bus Interface, which supports up to 6 full duplex channels
with RS=-232C and RS=-422A interfaces, for serial communications and one
Centronics/IBM parallel printer interface.

In VME enviroment the Line Processor 0 Is a slave controller fully
compatible which responds to 32-bit addressing and 8 or 16 bit data
- transfers. Communications between the system CPUs and the LPO can take
place In three ways:

-- from host to LPO or vice versa by message Iinterchange via a
shared=-RAM allocated on the LPO;

== from host to LPO by writing an 1-bit attention register to
Interrupt the LPO;

-- from LPO to host by an Interrupter that generates Interrupts to
the VME bus on any of the seven levels and supplies an 8-bit
vector during Interrupt acknowledge cycle. The request level and
the vector are programmable by the local processor.

The memory of the LP consists of 32Kbytes EPROM area, 512Kbytes of

Local Dinamic Memory, 64Kbytes of Shared Sram Memory and 16Kbytes of
1/0 Sram Memory.

HONEYWELL CONFIDENTIAL AND PROPRIETARY




-

4

+———

HONEYWELL [|NFORMATIONI

SPEC. NO.
SYSTEMS ITALIA ! LINE PROCESSOR 0
P.D.D.

A7 Bxxxxxx 4 | DRAFT1

o ———

SHEET {REVISION

S+
y
]
!

-+
y

1.1

o —

i

HARDWARE DESCRIPTION

The Major Block Diagram of the LINE Processor 0 board Is described

In detalls In Fig. 1.1 where It Is possible to see the following
functional areas:

- the local area;
- the |/0 area;

- the shared area;

The main functional blocks are:

- MICROPROCESSORS AND DMA EMULATOR

the microprocessors used are the 16 bit Motorola MC68000. They
operate at 12.5 Mhz clock and they have an addressing capability
up to 16 Mbytes (see para. 1.1.1); In this board one is master,
the other Is slave and It emulates a DMA.

= MASTER AND SLAVE INT & INTA LOGIC

this loglic permits to handle the Interrupt Iines (see para.
101.2.);

NOTIFY INTERRUPTS.

by this logic the slave processor can Iinterrupt the master
processor and viceversa. (see para. 1.1.2);

= CHIP SELECT AND CONTROL LOGIC FOR 1/0, LOCAL AND SHARED AREA

the main functions carried out by this logic are the following:
- generation of the chip-selects;

- generation of control signals (for example, the READ and
WRITE clocks of the memory, etc);

- generation of DATA TRANSFER ACKNOWLEDGE signal - towards
MC68000;

- generation of a tIme-out signal (BERR |ine) every 16us |f
on-board peripheral don't return DTACK signal within this
time; :

The 16 Mbyte addressing spaces of the processors are subdivided as

shown below:

HONFYWFI 1 CONFIDENTIAI AND PROPRIETARY
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For the others see para.
detection.
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*¥ Map for the first Line Processor with the Processor Number 0.
1.1.7 processor. number and board type

i | SPEC. NO. |
| SYSTEMS ITALIA ! LINE PROCESSOR 0 | ] ! !
! | P.D.D. | A78xxxxxx | 5 | DRAFT1 |
LINE PROCESSOR 0 - MASTER PROCESSOR MEMORY MAP
SYSTEM BUS VME BUS *
FF.FF.FF ! !
! RFU ! 256 Kbytes
FC.00.00 ! !
! ATTENTION LOGIC !
F8.00.00 ! ! 56.38.00.00
! RESET SYSTEM FAIL !
F4.00.00 ! ! 56.34.00.00
! RFU l
F0.00.00 ! !
! RFU !
EC.00.00 ! !
! IGOR 1
E8.00.00 ! !
! !
1 RFU !
! !
E0.00.00 ! !
! !
! RFU !
! !
D8.00.00 ! !
! !
! RFU !
! !
D0.00.00 ! !
! !
1 RFU !
! !
C8.00.00 ! ! 56.08.00.00
! ! !
! SHARED SRAM ! 512 Kbytes
! ! |
C0.00.00 ! ! 56.00.00.00
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| SYSTEMS ITALIA ! LINE PROCESSOR 0 |} i | ]
| | P.D.D. I A78xxxxxx | 6 | DRAFT1 |
BF.FF.FF
PIT
B8.00.00
RFU
B0.00.00

PROCESSOR NUMBER REGISTER

A8.00.00
WRITE NOTIFY VECTOR REGISTER
A4.00.00
READ 1/0 TERM.VECT.REG
A0.00.00
RFU
98.00.00
RFU
90.00.00
RFU
88.00.00
RFU
80.00.00

] 1 00 020 020 =0 0v0 00 =0 =0 -0 ¢=0 =T =B oD (=B ¢=0 OB 0B C=D -0 =B 0@ C=® 0 0= =@ OG=® Oud S0 OB OG=® S=® 0=t Od H
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TF.FF.FF
7€.00.00

78.00.00

74.00.00

70.00.00

6C.00.00

68.00.00

60.00.00

58.00.01

50.00.01

48.00.01

40.00.01

ode,
U

L]

MODEM 0 REGISTER OUT

MODEM 1 REGISTER OUT

MODEM 0-1 REGISTER IN

RFU

WRITE 1/0 TERM. REG.

READ NOTIFY VEC. REG.

RFU

RFU

S102 LINES 4-5

SI01 LINES 2-3

SI100 LINES 0-1

1} 1 050 020 650 =0 -0 020 =0 00 =0 =0 =0 =0 =0 =G 00 =0 =@ =B =0 0=® 0@ 0=B +d =0 00 0= 08 O=® 0-® =0 OB =0 0= H H
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| ! P.D.D. | A78xxxxxx | 8 | DRAFT1 |
! !
3F.FF.FF ! !
1 RFU !
! 1
38.00.01 ! 1
! !
! RFU !
: ! !
30.00.00 ! !
! !
! 1/0 SRAM !
! !
28.00.00 ! !
{ !
{ RFU !
! !
20.00.00 ! !
1 !
! RFU !
! !
18.00.00 ! !
! !
! RFU !
1 !
10.00.00 ! !
! !
! LOCAL DRAM !
! !
08.00.00 ! !
! ! |
! LOCAL DRAM ! 512 KByte
! ! |
00.00.00 ! !
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| SPEC. NO. |
| SYSTEMS ITALIA ! LINE PROCESSOR 0 | | | !
! | P.D.D. | A78xxxxxx | 9 | DRAFT1 |
LINE PROCESSOR O - SLAVE PROCESSOR MEMORY MAP
'SYSTEM BUS VME BUS *
FF.FF.FF ! !
! RFU ! 256 Kbytes
FC.00.00 ! !
! ATTENTION LOGIC !
F8.00.00 ! ! 56.38.00.00
! RESET SYSTEM FAIL l
F4.00.00 ! ! 56.34.00.00
! RFU !
F0.00.00 ! !
! RFU !
EC.00.00 ! !
! IGOR !
E8.00.00 ! !
! l
! RFU !
! !
£0.00.00 ! !
! !
l RFU !
! !
D8.00.00 ! !
! !
I RFU !
! !
00.00.00 ! !
! !
! RFU !
! !
C8.00.00 ! ! 56.08.00.00
! ! !
! SHARED SRAM ! 512 Kbytes
l ! !
C0.00.00 ! ! 56.00.00.00

HONEYWELL CONFIDENTIAL AND PROPRIETARY

¥ Map for the first Line Processor with the Processor Number 0.
For the others see para. 1.1.7 processor number and board type
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|
H P.D.D. | A78xxxxxx | 10 | DRAFT1 |
! !
BF.FF.FF ! !
! PIT !
1 !
B8.00.00 ! !
1 !
! RFU !
1 !
B0.00.00 ! !
! !
! PROCESSOR NUMBER REGISTER !
! !
A8.00.00 ! !
IWRITE NOTIFY VECTOR REGISTER!
A4.00.00 ! I
! READ 1/0 TERM.VECT.REG !
A0.00.00 ! !
! !
! RFU !
! !
98.00.00 ! 1
! !
! RFU !
! !
90.00.00 ! !
! !
! LOCAL DRAM !
! !
88.00.00 ! !
! !
! LOCAL DRAM !
! !
80.00.00 ! !
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TF.FF.FF ! MODEM 0 REGISTER OUT
7C.00.00 !

! MODEM 1 REGISTER OUT
78.00.00 !

! MODEM 0-1 REGISTER IN
74.00.00 !

! RFU
70.00.00 !

! WRITE 1/0 TERM. REG.
6C.00.00 !

! READ NOTIFY VEC. REG.
68.00.00 !

!

! RFU

!
60.00.00 !

!

! RFU

!
58.00.01 !

!

! S102 LINES 4-5

!
50.00.01 !

!

! SI01 LINES 2-3

!
48.00.01 !

: !

! S100 LINES 0-1

!
40.00.01 !
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! !
3F.FF.FF ! !

! RFU !

! !
38.00.01 ! !

! !

! RFU !

! !
30.00.00 ! !

! !

! /0 SRAM !

! !
28.00.00 ! !

! !

! RFU !

1 !
20.00.00 ! !

! !

! RFU |

! !
18.00.00 ! !

! . !

! RFU ]

! !
10.00.00 ! !

! , !

! EPROM !

! !
08.00.00 ! !

! ! | :

! EPROM 1 512 KByte

{ ! ]
00.00.00 ! !
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- ONBOARD/VME DECODE

this loglc carries out the shared-bus requests to the BUSCON
when either the local processor or the system CPUs want to
transfer data Into shared memory, or attention register, or BIL;

- 1/0 MEMORY

The 1/0 memory consists of 2 8x8Kbytes static ram connected in
such a way that It constitutes one 8Kword bank.
I+ Is mapped In the following address range :

- 08 Kwords bank: 28.00.00 Hex ==> 28.3F.FF Hex.

- EPROM

In the 1/0 area we find the EPROMS, two 16 Kbytes packages

(Eprom 27128) have been used. These two packages are connected

in such a way fthat they constitute one 16 Kwords bank; the

- required access time Is 200 ns which allows the dlalogues to be

(f carried out with one wait cycle. The 8Kwords/16Kwords EPROM bank
' Is mapped In the following address range of the slave 68000:

- 16 Kwords bank: 00.00.00 Hex =-=> 00.7F.FF Hex.
The Eprom code carries out the following functions:
- Exceptlion Vector Table;
- Resident Dlagnostic Routlines;

- H/W initialization of the whole LPO board;

- LOCAL MEMORY

the local memory consists of 16 256K x1 DRAM packages plus two
256K x1 DRAM packages utlllized like check bit. The 256K x1
packages are connected In such that they constitute one 256
Kwords bank. This memory can be accessed at byte length (right
byte and left byte) and at word length with zero or maximum one

walt cycles.

- The LOCAL MEMORY bank is mapped, for the slave processor, In the
C? following address range: ‘

80.00.00 Hex =-=> 87.FF.FF Hex;

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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On the other hand, the master processor sees the local memory In
the following address range:

00.00.00 Hex ==> O07.FF.FF

When an error occurs In the Local Memory, the check logic sets
the 68000 In the HALT state and asserts the VME SYSFAIL signal.
SYSFAIL conditlon can be removed under Operating System control
writing or reading ( byte or word length ) the RESET SYSTEM FAIL
flip/flop located at the following address:

F4.00.00 Hex for the system bus
56.34.00.00 Hex for the VME bus (first processor

number)

The dlagnostics can generate an Inverted memory check bit to
test the error detection circuit. For this feature the PC4 Port

‘C bit of the Parallel Interface Timer has been used.

Writing a 0 into the PC4 bit of the PIT the Inversion of the
check bit will be generated. For The Port C Addressing space,
refer to figure 1.1.4.3. (MC68230 Reglster Model).

- SERIAL INPUT OUTPUT

three USART (S10) have been used. Each of these controllers can
handle two Serial Ports (see para 1.1.3);

= PARALLEL INTERFACE TIMER (PIT)

It Is a loglc which permits to send single or perlodic
programmable Interrupts to the MC68000 microprocessor and to
connect the printers having an [BM and CENTRONICS type parallel
Interface (see para. 1.1.4). PIT 1Is also utilized for
diagnostics purpouses, notify Interrupts and It Is located In
the local area;

- VME BUS CONTROLLER (BUSCON)

It Is an Interface device that assures VMEbus compatibility,
allowing either the LPO microprocessor and the system CPUs to
dialogue with the shared devices;

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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-~ SHARED MEMORY

the shared memory consists of elght 8Kx8 SRAM packages plus two
64Kx1 SRAM packages utilized |ike check bit. The 64 Kbytes
packages are connected In such a way to constitute one 32 Kwords
bank. This memory can be accessed at byte length (right byte and
left byte) and at word length with at least four walt cycles.

The SHARED MEMORY bank Is mapped in the following address range:
C0.00.00 Hex =-=> CO.FF.FF Hex;

When an error occurs In the Shared Memory, the check loglig
asserts the BUS ERROR signal to the processor that Is reading
the memory.

The dlagnostics can generate an Inverted memory check bit to
test the error detection circuit. For this feature the PC4 Port
C bit of the Parallel Interface Timer has been used.

Writing a 0 Into the PC4 bit of the PIT the Inversion of the
check bit will be generated. For The Port C Addressing space,
refer to figure 1.1.4.3. (MC68230 Register Model).

- VME BUS INTERRUPTER LOGIC
this loglc acts as an Interrupt requester on VMEbus (see
para.1.1.5);

= ATTENTION LOGIC AND SYSTEM FAIL DETECTION

this logic permits the system CPUs to Interrupt the LP and, In
case of LPO system fall, to recognize the system fail condition
of the board (see para. 1.1.6);

- PROCESSOR NUMBER AND BOARD TYPE DETECTION

this logic allows to recognize In which slot of the VME bus the
board was Inserted to configure the |ines.

I+ Is also possible to know which kind of commun!cafion board
was Inserted (SPO or LPO). (see para. 1.1.7).

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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1.1.1 MICROPROCESSORS AND DMA EMULATOR

The LPO uses two Motorola "MC68000 16-BIT MICROPROCESSOR" with a 12.5
Mhz frequency clock.

The maln characteristics of this microprocessor are the following:

- 64 pins Microprocessor;

16 bits Data Bus;

24 bits Address Bus;

16 Megabytes which are directly addressable;

1/0 mapped In memory;

17 internal 32 bits registers;

32 bits Program Counter;

16 bits Status Reglister;

56 different types of Instructions;

operation at BITs, DIGITs, BYTEs (8 bytes) WORDs (16
bits) LONG WORDs (32 bits) length;

two priviliged statuses: SUPERVISOR status and USER
status.

The two microprocessors share the same bus and memories and can

communicate each other by the NOTIFY INTERRUPT and the TERMINATION 1/0
INTERRUPT (see para. 1.1.2).
At the Initlal +time the master Is in HALT state until the slave
Initializes the LPO board. When the slave processor finishes Its job,
(1t prepares exception tables, It down-loads programs in the local and
1/0 memory from shared memory, etc.), it wakes up the master writing a
logic zero in the PC2 bit of the PIT Port C. (see para.l.1.4).

Thus the master leaves Its halt state and starts Its routine while
the slave keeps on walting for commands from the master.

It Is to be noted that, when needed, both microprocessors can have
access to the all shared resources, but the access Is much faster to
the HW resources connected to Its bus. For Instance: :

Master 68000 access to LOCAL MEMORY in 400 ns.
1/0 MEMORY In 560 ns.
SHARED MEMORY in 640 ns.
Slave 68000 access to LOCAL MEMORY in 560 ns.
1/0 MEMORY in 320 ns.
SHARED MEMORY in 800 ns.

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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I f the MASTER processor wants to read or write the /0 memory and
at the same time, the SLAVE processor wants to have an access to the
LOCAL MEMORY, the MASTER processor re-runs the last Instruction after
the end of the slave access In the LOCAL MEMORY.

In case of TAS Instruction on the [/0 memory by +the MASTER
processor during the same condition upon described, the master will
not re-run the Instruction, but a BUS ERROR will happen. A software
treatment of this BUS ERROR must be done.

For further details refer to ™16 BIT MICROPROCESSOR DATA MANUAL"
Revision June 1983-B012B of MOTOROLA INC..

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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1.1.2 MASTER AND SLAVE INT & INTA LOGIC

The INT & INTA LOGIC carries out the following functions:
- It recelves the Interrupt signals;
- It handles the Interrupt priorities;
= It notifies to the MC68000 the interrupts with the highest
priority by coding the three Iines, IPLO, |IPL1, |IPL2
(Interrupt Control);
= It acknowledges and handles the Interrupt Acknowledge cycle

using FCO, FC1, FC2 Iines (Processor Status) and the Al, A2,
A3 address signals.

In the LPO board have been realized two interrupt & interrupt
acknowledgment logics: one for the master processor, the other for the
slave.

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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The master handles the following Interrupts:

Level Interrupt

+ with the highest
priority

7 (NMI) NOT USED

Special RX Cond.
RX Data Request
TX Data Request
STS CHG Request

LINE#2

~ A A~

S101
Special RX Cond.
RX Data Request
TX Data Request
STS CHG Request

LINE#3

A~ N A~

Speclal RX Cond.
RX Data Request
TX Data Request
STS CHG Request

LINE#0

~ A N~

6 S10s S100
Speclial RX Cond.
RX Data Request
TX Data Request
STS CHG Request

LINE#1

~NA~A A~

Special RX Cond.
RX Data Request
TX Data Request
STS CHG Request

LINE#4

~ A A~ A~

S102
Special RX Cond.
RX Data Request
TX Data Request
STS CHG Request

LINE#5

7~ =0 0ot 6m8 S8 4ud 00 0=® ¢=® 40 =0 =0 =0 0= 0 [\ =0 =0 0=0 S=0 =0 =0 =0 +=0 C=0 =0 =0 S=w S=o N
~N NS A N

5 NOT USED

4 INTERRUPT FROM DMA EMULATOR (SLAVE PROCESSOR)
3 TIMER

2 ATTENTION REGISTER

1 PARALLEL PRINTER

0 NO INTERRUPTS

= with the lowest
priority

All interrupt are vectored.
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When the SLAVE needs to communicate with the MASTER processor It
must write the Interrupt vector In +the 1/0 TERMINATION REGISTER
located at:

Hex 6C.00.61 for the write cycle

and
Hex A0.00.0‘ for the read cycle

Then writing a zero In the PCO bit of the Pit Port C, It glves
interrupt to the master at fourth level.

The right flow of the SLAVE operations Is:

1) Test until the PCO bit Is set to one from the MASTER processor
(NO INTERRUPT PENDING).

2) When the PCO Is one, write the Iinterrupt vector on the 1/0
TERMINATION REGISTER.

3) Write a iero in the PCO bit+ of the Pit Port C (INTERRUPT TO THE
MASTER).
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On the contrary, the slave processor handles +the following
Interrrupts:

Level Interrupt
+ with the highest
priority
7 (NMI) NOT USED
6 NOT USED
/ .
! ( RXRDY DMA signal
I LINE#2 <
! ( TXRDY DMA signal
SIor !
! ( RXRDY DMA signal
! LINEF3 <
! ( TXRDY DMA signal
!
5 S10s <
!
!
! ( RXRDY DMA signal
! LINE#O <
! ( TXRDY DMA signal
Sioo !
! ( RXRDY DMA signal
I LINE#1 <
! ( TXRDY DMA signal
\
4 NOT USED
3 NOT USED
2 NOT USED
1 NOTIFY INTERRUPT

All the Interrupts are vectored
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to each Ilne (from highest to lowest):

The Slos Interrupt the slave processor using the TXRDY and RXRDY
pins connected to a priority encoder that gives the following priority

The

Interrupt vector

Hex
Hex
Hex
Hex
Hex
Hex
Hex

Hex

Line 2 Receive Ready

Line 2 Transmit Ready

Line 3 Recelve Ready

Line 3 Transmit+ Ready

Line 0 Recelve Ready

Line 0 Transmit Ready

Line 1 Recelve Ready

Line 1 Transmit Ready

Is automatically generated by a logic that
provides different Interrupt vectors:

40
41
42
43
44
45
46

47

for
for
for
for
for
for
for

for

Receive Ready Interrupt
Transmit+ Ready Interrupt
Recelve Ready interrupt
Transmit Ready Interrupt
Receive Ready interrupt
Transmit Ready Interrupt
Recelve Ready interrupt

Transmit Ready Interrupt -
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The master processor to Iinterrupt the slave, must write the
Interrupt vector in the NOTIFY REGISTER located at:

Hex A4.00.0a for the write cycle
and

Hex 68.00.63 for the read cycle

Then writing a zero In the PC1 bit of the PIT Port C It Interrupts
the slave processor.

The right flow of the MASTER operations Is:

1) Test untll the PC1 bit Is set to one from the SLAVE processor
(NO INTERRUPT PENDING).

2) When the PC1 Is one, write the Interrupt vector on the NOTIFY
REGISTER.

3) Write a zero In the PC1 bit of the Pit Port C (INTERRUPT TO THE
SLAVE).

When an Interrupt Is acknowledged by the MC68000 microprocessor
an "INTERRUPT ACKNOWLEDGE" cycle Is performed and the INT & INTA LOGIC
activates the Interrupting device which responds by sending one VECTOR
(byte) on the Lower Data Bus.

This vector is then latched and used by the MC68000 to select
one of the 256 possible polinters of the Exception Vector Table located
In Eprom for the slave microprocessor and In local DRAM for the
master.

The MC68000 Microprocessor can be set at an "Interrupt Priority

Level" so that the Interrupts having a lower or equal priority will
not serviced.
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1.1.3 SERIAL INPUT OUTPUT

The LPO serial ports allow Local and Remote Asynchronous
Communications and Local and Remote Synchronous communication by means
of RS-232C (V24/V28) and RS-422A (V11) electrical Interface.

The handling of the serial ports are made by the Serial Input Output
(SI0) 68564 which are LS| chips with 48 pins dual in line packages
operating at 5 Mhz clock.

Thelr maln characteristics are the following:
- compatible with MC68000;
- two Independent full-duplex channels;

- directly addressable registers (all control register are
read/write);

- receive data registers are quadruply buffered, transmit
registers are doubly buffered;;

- Self-test capability;
- Dma pins;

- dalsy chain priority Interrupt logic provides automatic
Interrupt vectoring without external logic;

= Asynchronous features:
*¥ 5,6,7 or 8 bits/character
* 1,1/2 or 2 stop bits
* even, odd or no parity
* x1, x16, x32 and x64 clock modes
¥ break generation and detection
¥ parity, overrun and framing error detection

- Byte Synchronous features:
¥ Internal or external character synchronization;
* one or two sync characters In separate registers;
¥ automatic sync characters Insertion;
* CRC 16 or CRC-CCITT block check generation and checkling;

- Bit synchronous features:;

abort sequence generation and defec+lon,

automatic zero insertion and detection;

automatic flag insertion between messages;

address fleld recognition;

I-fleld residue handling;

valld recelve messages protected from overrun;

CRC-CCITT block check generation and checking;
HONEYWELL CONFIDENTIAL AND PROPRIETARY
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The configuration consists of 6 Serlial Ports . These ports or

CONF I GURAT ION

are Indicated as fol lows:

To the LINE#O Is assigned the role

S100

Si01

S102

<

/

!
LINE#0 <

!

e =8 sma tet e=a oma N

/
!

- o=e

ILINE#1 <
!
\

/
!
LINE#2 <
!
\

= ten ewe em ome e=a N\ o e

/
!
LINE#3 <

!

P +=a oma ea sa o2 oo

/
! LINE#4 >
!

!
I LINE#5 >
\

ASYNCHRONOUS

\ SYNCHRONOUS

ASYNCHRONOUS

SYNCHRONOUS

ASYNCHRONOUS

SYNCHRONOUS

ASYNCHRONOUS

\ SYNCHRONOUS

ASYNCHRONOUS

ASYNCHRONOUS

A

A

A

A

A A A

A

N -

RS=232C (up

RS-422A (up

RS=232C (up

RS-232C (up

RS-422A (up

RS=232C (up

RS-422A (up

RS-422A (up

RS-422A (up

RS-422A (up

RS=232C (up

RS=422A (up
RS=232C (up

RS-422A (up

of CONSOLE.

to

to

to
to

to

to

to

to

to

to

to

to

to

38.400 Bps)

19.200 Bps)

19.200 Bps)
38.400 Bps)

19.200 Bps)

19.200 Bps)

76.800 Bps)

100.000 Bps)

76.800 Bps)

100.000 Bps)

38.400 Bps)

19.200 Bps)

38.400 Bps)

19.200 Bps)-
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The maximum speeds reachable by each |Ine are:

b
T T

! RS-232C ! RS-232C ! RS=-422A ! RS-422A !

~ASYNC ! SYNC ! ASYNC ! SYNC !

! ! ! ! !

LINEO ! 38.400 ! 19.200 ! 19.200 ! l
! ! ! ! !

LINE 1 I 38.400 ! 19.200 ! 19.200 ! !
! ! ! ! !

LINE 2 ! ! ! 76.800 ! 100.000 !
! ! | ! !

LINE 3 ! ! ! 76.800 ! 100.000 !
! ! ! ! !

LINE 4 ! 38.400 ! ! 19.200 ! {
[ ! ! ! !

LINES ! 38.400 ! ! 19.200 ! !
! ! ! ! 1

The maximum dlstance reachable with the RS=232C Iinterface Is 15

meters.

According to the DSA-46 that defines the standard for DTE to DCE
direct connection via balanced voltage digital Interface clrcults, the

maxImum distance reachable with the RS-422A Is:

The choice between the electrical
Is made using different cables for I|ines 0/1/4/5. The lines 2/3 have

BIT RATE

DISTANCE

up to 20KBps.
up to 40KBps.
up to 80KBps.
up to 100KBps.

only the RS-422A interface.

1200 meters
600 meters
300 meters

240 meters

Interfaces RS=232C and RS-422A
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The S10s Address Summary Table Is glven below (all the S10s accesses

must be performed on the LOWER DATA BUS):

!

| ADDRESS | ABBREVIATION | # LINE | REGISTER NAME i__ACCESS

| (Hex) | ! ! {READ/ {READ|
| ! | | IWRITEIONLY!
! + + + + + !
| 40.00.01 | CMDREG i 0 i_Command Register X !
| 40.00.03 |  MODECTL i 0 |_Mode Control Registeri X !
| 40.00.05 |  INTCTL I 0 |_Interr. Control Req. X |
| 40.00.07 | SYNC 1 I 0 |_Sync Word Register 1 X !
! 40.00.09 | SYNC 2 i 0 |_Sync Word Reglster 2 X |
| 40.00.0B I RCVCTL | 0 |_Recelver Control Reg.| X |
| 40.00.0D |  XMTCTL | 0 |_Transmitter Contr.Re X !
| 40.00.0F | STAT O i 0 {_Status Register 0 X 1
| 40,00.11 | STAT 1 I 0 |_Status Register 1 X |
| 40.00.13 | DATARG i 0 i_Data Reglster X !
| 40.00.15 | TCREG I 0 |_Time Constant Reg. . X |
| 40.00.17 |  BRGCTL I 0 |_Baud Rate Gen.Cnt.Re X |
! 40.00.19 |  VECTRG i 0/1 |_Int.Vect.Reg.(Note 2)1 X | |
| 40.00.1B | I 0 I_(Note 1) oA X 1 !
| 40.00.1D | | 0 {_(Note 1) P X 1 |
| 40.00.1F | i 0 |_(Note 1) X !
| 40.00.21 | CMDREG P |_Command Register X |
| 40.00.23 | MODECTL I |_Mode Control Register| X !
| 40.00.25 |  INTCTL P I_Interr. Control Reg. X 1 |
| 40.00.27 | SYNC 1 (N |_Sync Word Register 1 X 1 !
| 40.00.29 | SYNC 2 P |_Sync Word Register 2 x t 1
| 40.00.2B | RCVCTL I |_Receiver Control Reg.l X |
| 40.00.2D |  XMTCTL 1 |_Transmitter Contr.Re X |
| 40.00.2F | STAT O R |_Status Reglister 0 X |
| 40.00.31 |  STAT 1 1 |_Status Reglster 1 X |
| 40.00.33 |  DATARG P |_Data Reglister X !
| 40.00.35 | TCREG P |_Time Constant Reg. . X |
| 40.00.37 | BRGCTL P |_Baud Rate Gen.Cnt.Reg! X !
| 40.00.39 | VECTRG ion |_Int.Vect.Reg.(Note 2)1 X | !
| 40.00.3B | 1 I_(Note 1) oA X 1 |
| 40.00.3D | ! 1 I_(Note 1) X |
| 40 00 3F | 1 | (Note 1) X !
Notes:

1 = Not used, read as "FFH",
2 - Only one Vector Reglister, accessible through either channel.
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| ADDRESS | ABBREVIATION | # LINE | REGISTER NAME |_ACCESS |
| (Hex) | ! l {READ/ [READ |
| | ! ! IWRITE{ONLY
! + + + + + |
| 48.00.01 |  CMDREG P2 |_Command Register X |
| 48.00.03 |  MODECTL I 2 |_Mode Control Register! X |
| 48.00.05 |  INTCTL i 2 |_Interr. Control Reg. X !
| 48.00.07 | SYNC 1 I 2 |_Sync Word Register 1 X |
| 48.00.09 | SYNC 2 I 2 |_Sync Word Reglister 2 X |
| 48.00.0B | RCVCTL b2 |_Receiver Control Reg.l X |
| 48.00.0D | XMTCTL I 2 | Transmitter Contr.Reg! X !
| 48.00.0F | STAT O P2 |_Status Register 0 x|
| 48.00.11 | STAT 1 I 2 |_Status Register 1 X |
| 48.00.13 | DATARG i 2 | Data Reglster X |
| 48.00.15 | TCREG P2 |_Time Constant Reg. . X |
| 48.00.17 |  BRGCTL I 2 |_Baud Rate Gen.Cnt.Regl X !
| 48.00.19 | VECTRG i 2/3 |_Int.Vect.Reg.(Note 2)] X | !
| 48.00.1B | I 2 |_(Note 1) o4 X 1 !
| 48.00.1D | I 2 |_(Note 1) X | !
| 48.00.1F | | 2 |_(Note 1) X |
| 48.00.21 | CMDREG i3 |_Command Reglster X !
| 48.00.23 |  MODECTL I3 |_Mode Control Register! X !
| 48.00.25 |  INTCTL i3 |_lInterr. Control Reg. X 1 |
| 48.00.27 | SYNC 1 I3 |_Sync Word Register 1 X |
| 48.00.29 | SYNC 2 I3 |_Sync Word Register 2 X !
| 48.00.2B | RCVCTL I3 |_Receiver Control Reg.! X |
| 48.00.2D |  XMTCTL i3 |_Transmitter Contr.Regl X !
| 48.00.2F | STAT O I3 |_Status Register 0 X |
| 48.00.31 | STAT 1 I 3 |_Status Register 1 X |
| 48.00.33 | DATARG i3 |_Data Register X |
| 48.00.35 | TCREG | 3 |_Time Constant Reg. . X |
| 48.00.37 | BRGCTL | 3 |_Baud Rate Gen.Cnt.Regi X !
| 48.00.39 | VECTRG i 2/3 |_Int.Vect.Reg.(Note 2)| X !
| 48.00.3B | I 3 |_(Note 1) A X |
| 48.00.3D | | 3 |_(Note 1) X 1 !
| 48 00 3F | i 3 | (Note 1) X | |
Notes:

1 = Not used, read as "FFH",
2 - Only one Vector Register, accessible through either channel.
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| ADDRESS | ABBREVIATION | # LINE | REGISTER NAME |__ACCESS |
| (Hex) | ! ! {READ/ {READ |
| | | ! IWRITEIONLY|
! + + + + + |
| 50.00.01 | CMDREG i 4 |_Command Reglster X |
| 50.00.03 |  MODECTL i 4 |_Mode Control Register| X !
| 50.00.05 | INTCTL I 4 |_lInterr. Control Reg. X |
{ 50.00.07 | SYNC 1 | 4 |_Sync Word Register 1 X !
| 50.00.09 | SYNC 2 | 4 ! Sync Word Reglister 2 X |
| 50.00.0B | RCVCTL I 4 |_Recelver Control Reg.l X !
| 50.00.0D |  XMTCTL I 4 |_Transmitter Contr.Regl X |
| 50.00.0F {- STAT O I 4 |_Status Register 0 X |
| 50.00.11 | STAT 1 I 4 |_Status Reglster 1 X |
| 50.00.13 | DATARG P4 |_Data Reglster X |
{ 50.00.15 |  TCREG P4 |_Time Constant Reg. . X |
| 50.00.17 |  BRGCTL I 4 |_Baud Rate Gen.Cnt.Reg! X | |
| 50.00.19 | VECTRG | 4/5 |_Int.Vect.Reg.(Note 2)1 X | !
{ 50.00.1B | ! 4 |_(Note 1) o4 X |
| 50.00.1D | | 4 |_(Note 1) | X |
| 50.00.1F | | 4 i_(Note 1) X !
| 50.00.21 | CMDREG i 5 |_Command Reglster X 1 |
! 50.00.23 |  MODECTL i 5 |_Mode Control Register| X !
| 50.00.25 |  INTCTL i 5 |_Interr. Control Reg. X !
{ 50.00.27 | SYNC 1 | 5 |_Sync Word Register 1 | X !
| 50.00.29 | SYNC 2 | 5 |_Sync Word Register 2 X | |
| 50.00.2B | RCVCTL i 5 |_Recelver Control Reg.l X |
| 50.00.2D |  XMTCTL i 5 |_Transmitter Contr.Reg! X !
| 50.00.2F | STAT O i 5 |_Status Register 0 | X1
| 50.00.31 |  STAT 1 I 5 |_Status Reglster 1 X |
{ 50.00.33 | DATARG i 5 |_Data Register X |
| 50.00.35 | TCREG i 5 |_Time Constant Reg. . X !
{ 50.00.37 | BRGCTL i 5 |_Baud Rate Gen.Cnt.Reg! X |
| 50.00.39 |  VECTRG i 4/5 |_Int.Vect.Reg.(Note 2)| X |
| 50.00.3B | i 5 |_(Note 1) .4 X |
{ 50.00.3D | i 5 |_(Note 1) X !
{ 50 00 3F | ! 5 | (Note 1) X !
Notes:

1 = Not used, read as "FFH", _
2 - Only one Vector Reglster, accessible through either channel.
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The |ine Bit Rate must be specified during the SIO
loading an 8 bit Time Constant for every Bit Rate

sequence by
Generator.

The following table suppllies the Time Constant values for the most

frequently |ine speeds:

!

!

!

! ! ! !

ITime conlTime conlDivided !Time con!Time con!Divided !
IDecimal ! Hex

T(X1 CK) 1(X1 CK) I(X1 CK)

. l

IDecimal | Hex. ! by !
1(X16 CK)!1(X16 CK)!(X16 CK)!

! 1100000 ! 12 I 0OC ! 4 1 N, A ! N.o Aol N AL
! ! ! ! ! ! ! ! !
! 176800 ! 16 ! 10 ! 4 1 1 1 ! 4 1
! ! ! ! ! ! ! ! !
! B 138400! 32 ! 20 ! 4 1 2 1 2 ! 4 1
| ! ! ! ! ! ! !
! T 119200! 64 ! 40 ! 4 1 4 1 4 ! 4 1
! ! ! ! ! ! ! ! !
! ! 9600 ! 128 ! 80 ! 4 1 8 ! 8 ! 4 1
! ! ! ! ! ! ] ! !
! R ! 400! 16 ! 10 I 64 ! 16 I 10 ! 4 1
I A ! ! ! ! ! ! ! !
! T ! 240! 32 ! 20 ! 64 ! 32 1 20 ! 4 1
! E ! ! ! ! ! ! ! 1
! ! 1200! 64 ! 40 ! 64 ! 4 1 4 ! 64 1
! ! ! ! ! ! ! ! !
! ! 600! 128 ! 80 ! 64 ! 8 ! 8 I 64 I
! ! ! ! ! ! ! ! !
! ! 301! 255 ! FF I 64 1 16 I 10 I 64 1
! ! ! ! ! ! ! ! !

Note: N.A. means Not Applicable.
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The Time Constant value given above, have been calculated In the
fol lowing mode:

OUTPUT (¥*) = INPUT FREQUENCY
FREQUENCY (divided by selected)x(Time Constant value In decimal)

(*) Output Frequency of the Bit Rate Generator. Pay attention to the
clock rate!

The Input Frequency Is 4.9152 and the Clock Rate (x1, x16, x32,
X64), Is settable In the bit 6 and 7 of the MODE CONTROL REGISTER.

For further detalls refer to 68564 data sheet.
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1.1.3.2

The Serial Ports use as Interface three kinds of connectors:

LINE O

LINE 1

LINE 2

LINE 3

LINE 4

LINE 5

The 25 pins connector Includes both RS-232C and RS-422A Iinterface

ELECTRICAL INTERFACE AND MODEM SIGNALS.

25 pins connector with female pins;

25 pins connector with female pins;

15 pins connector with male pins;

15 pins connector with male pins;

9 pins connector with female pins;

9 pins connector with female plins;

signals. The table below shows the pin assignement:

!

!
I1Connec.! Interface Circuit Name ! Note
IPin N. ! !
! ! !
! ! !
l 1 ! Cable Shield Ground 1 *§
! 2 | Transmitted Data [ %
! 3 1 Recelved Data [ *
! 4 | Request to Send 1 %
! 5 ! Clear to Send [ *
! 6 | Data Set Ready ] %
! 7 | Signal Ground 1 *$
! 8 ! Data Carrier Detect ] %
! 9 | Make Busy Out ] %
! 10 ! Not Used ] %
! 11 1 New Sync I %
! 12 | Enable Back Static [ %
! 13 | Transmitted Data A 1 3
! 14 | Transmitted Data B ! $
! 15 | Transmitted Clock [ *
! 16 ! Recelved Data A 1 3
! 17 | Recelved Clock 1 %
! 18 ! Local Loop Back [ %
! 19 | Received Data B 1 $
! 20 ! Data Terminal Ready 1 ¥
! 21 | Remote Loop Back 1 %
! 22 | Ring Indicator ] %
! 23 | Data Rate Selector [ *
I 24 | Transmitted Internal Clock ] %
! 25 | Test Indicator r *
! ! !

Gt 00 Smd =@ G=® C=O I=G =G =@ P =G 0=G Cu® GuG C=D C=® G=® =0 P=B =G b 00 0=b O OB SO Pt O=b O=® =0 Oew

* RS=-232C Interface
$ RS-422A Interface
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The ENABLE BACK STATIC signal, when In the low level, allows to

receive the external clock.

THe 15 pins connector Includes only the RS-422A interface signals:

!

!

!
1Connec.! Interface Circuit Name ! Note
IPin N. ! !

! !

! 1
1 | Cable Shield Ground 1 $
2 | Transmitted Data A 1 $
3 1 Not Used 1 8
4 | Recelved Data A 1 $
5 | Not Used 1 3
6 ! Recelved Clock A 1 3
7 | Transmitted Clock A 1 $
8 ! Signal Ground 1 $
9 | Transmitted Data B 1 3
10 ! Not Used 1 $
11 | Received Data B 1 3
12 ! Not Used ! 3
13 1 Received Clock B 1 $
14 ! Transmitted Clock B 1 $
15 | Not Used 1 3

Ged GoB =0 G0 0B G=d 4=t 0=t F=® O=® 0= =@ =G Ord G=w o=

Gt GG 0e® G G G $=G Vu® V=P G 6P P =B =D Go O=® Sl Gn® =@ Oup

The 9 pins connector
interface signals.

! !
IConnec.! Interface Circult Name I Note
IPin N. ! !

1 ! !

! ! !

! 1 ! Cable Shield Ground 1 *3
! 2 ! Transmitted Data [ *

! 3 1 Recelved Data [ %

! 4 | Recelve Data A 1 $

! 5 ! Receive Data B 1 $

! 6 | Not Used ] %

! 7 ! Signal Ground I *§
! 8 | Transmission Data A 1

! 9 ! Transmission Data B 1 8

! ! !

G DD Ot) OB OuD G® G=0 Gm® G=d O=® St =i Ol G0 =

*¥ RS=232C Interface
$ RS-422A Interface

HONEYWELL CONFIDENTIAL AND PROPRIETARY

includes both +the RS-232C and RS-422A
The table given below shows the pin assignment:
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The Interface signals are driven and received using the following
standard packages:

RS=-232C RS=422A
+ 1488 (Driver) + 3487 (Driver)
+ 75154 (Recelver) + 3486 (Recelver)

On the RS=232C and RS-422A Interfaces there Is a network which
forces the SPACE condition on the Recelve Data signal of the SI0 when
the cable Is disconnected or the termlinal Is off.

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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(:” 1.1.3.3 MODEM SIGNALS

Many modem signals are provided by the SI0, but not all. Thus
there are three registers, two for the output, one for the Input,
which allow the connection of the two RS=232 |ines.

MODEM REGISTER LINE O OUTPUT Is located at:

Hex 7C.00.0$

MODEM REGISTER LINE 1 OUTPUT Is located at:

Hex 78.00.0&

and they bring this signal:

MSB LSB
7 6 5 4 3 2 1 0
! ! ! ! ! ! ! ! !
IXiIxtitxtrorotrotroto!
! ! ] ! ! ! ! ! !
) ! ! !
(f‘ ! ! !
! | LOCAL LOOP BACK
| ! 0 -=> Actlive
! ! 1 ==> No Actlve
! !

-

---------- REMOTE LOOP BACK
0 ==> No Active

!
! 1 ==> Active
!
MAKE BUSY OUT
0 ==> Active

1 ==> No Actlve

B 0=® =0 o0 0@ 0=0 =0 0B =@ 0ms =0 O=t ¢=0 oo

DATA RATE SELECTOR
0 ==> Active
1 ==> No Actlve

69 0v® On® 0@ 6B ¢=® Cu® =G 0@ Ou® OB 0=@ O=P 00 ¢=0 =@ 0= o=

NEW SYNC
0 =-> No Active
1 ==> Active

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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.MODEM -REGISTER LINE 0/1 INPUT Is located at:

Hex 74.00.06

and It brings this signal:

MSB
7

o)}

w

I
W
N
-
o

-~

—
e s o=e
—
o—e

P0G 0B D (D D S=D GO GD P=E O (=D O SuD D b G=® o G=® Pod Gm® =@ =B =0 G G G Gl Go® =@ Om®

0B 0eB 0ed B Ge® B B G ® G=® =D oD =D GmB P =B =B et G=® G® Pmd Gm® O G=® ® Ge® G Gm®

.
G0 B Ge® Gm® B PD C=D Ge® B V=B =B G=® Gmd G=® S GG Pud O Pud GO G=® St G

!

!

] meeeee TEST INDICATOR LINE O
! 0 ==> Active

! 1 ==> No Active

!

---------- RING INDICATOR LINE O
0 --> Active
1 ==> No Active

=0 ¢=8 =0 4w S0 e =0 oo t=a oo

DATA SET READY LINE O
0 ==> Active
1 ==> No Active

e Gm® Ge® 0t Gud G0 $=® Gma C=d Gt =" G0 So® ¢=w

= NOT USED

08 4B Su® Gt Gt Gm® C=b =® C=d =d C=® s 0=® et 00 0=t S0 om0

-— TEST [INDICATOR LINE 1
0 ==> Active
1 ==> No Active

RING INDICATOR LINE 1
0 --> Actlive
1 ==> No Active

- DATA SET READY LINE 1
: 0 -==> Active
1 ==> No Actlive

- NOT USED

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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1.1.4 TIMER and PARALLEL PRINTER INTERFACE

This hardware block consists essentially of Motorola MC68230 PI/T
chip, which provides a programmable timer plus a versatile double
buffered parallel Interfaces.

a) TIMER - The PI/T timer contains a 24-bit synchronous down counter
that Is loaded from three 8-bit Counter Preload Registers. The 24-bit
counter must be clocked by the output of a 5-bit (divided-by-32)
prescaler to generate periodic Interrupts, a square wave, a single
Interrupt after a programmed time period, or It can be used for
elapsed time misurement.

Also, the end of count can be checked by software without interrupt
use.

A register model that includes the corresponding Reglsfér Selects Is
shown In Fig. 1.1.4.3. For further Information refer to "16-BIT
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA"™ pag. 4-509 - 4-537,

b) PARALLEL PRINTER INTERFACE - The Parallel Printer Interface allows
the connection to printers with electric parallel interface both of
the IBM and CENTRONICS types. Fig. 1.1.4.1 shows the major block
diagram.

This interface 1Is Implemented by mean a programmable parallel
Interface (MC68230) plus some DRIVERs and RECEIVERs of the Low Power
Schottky +ype. The dialogue with +he printer must be performed
programming the MC68230 In the following mode:

= Port A must be set with Mode 0 and submode 01;
= Port B must be set with Mode 0 and submode 1X;

- all pins of the Port A must be programmed In output mode to
drive the printer data;

- some pins of the Port B must be programmed In output ‘mode to

drive printer command and some ones in Input mode to recelve
printer status, as shown below:

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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PI1/T PORT B  (bit Input/Qutput)

PE (Paper Empty)
0 ==> Active
1 ==> No Active

MSB LSB
7 6 5 4 3 2 1 0
! ! ! ! ! ! ! { !
IXxXtrotrorotrtirirrirtrit
! ! ! | ! ! ! ! !
! ! ! !
! ! !
! ! [ eeeee— BUSY:
! | ! 0 =-=> Actlive
{ ! { 1 ==> No Actlive
! ! !
! | ececcmceeee- ERROR
! { 0 =--> No Active
! ! 1 ==> Actlive
! l
!
!
!
!

0t G0 0P =@ =0 G=® =0 0ot O=B Gt S0 G=@ =B =0 O=® Oo® O oo

G P=® =D 0® S® Ged =D PB VD C=d C=® 0= OB Gus S=® O O C=® O=® Gud G=w b

SLCT
0 =-=> Active
1 ==> No Active
> INIT
0 ==> No Active
t ==> Active
> SLCT IN
0 ==> No Active
{ ==> Actlive

Gm® 0 0@ 0B B GG =0 Gn® 0D Gr® OB God P=® C=® 0D =0 b Cud 0@ O=® G=B 0=® =0 Gud O=b s

> AUTO FEED XT
0 ==> No Active
1 ==> Active

- handshake pin H4 must be used as an edge-sensitive status Input
pin to produce an Interrupt to MC68000 when +there Is +the
trailing edge of the ACKNLG signal with the meaning of character
request. The character should be sent only if the printer Is
ready (not busy) and no error condition Is present.

N.B. - The write of the data register (Port A) Involve a hardware
generation of the data STROBE signal timing without software
management necessity (see FIg. 1.1.4.2 which shows the +imings
relevant to CENTRONICS and IBM interfaces).

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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A register model that Includes the corresponding Reglster Selects
Is shown In Fig. 1.1.4.3. For further Information refer to "16-BIT
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA"™ pag. 4-509 - 4-537.

The 1/0 signals are made avallable via a CANNON connector having
37 paths with female pins: the connector pin out and a detailed
description of the interface signals are shown in table 1.1.4.1.

The LPO board connects the printer unit via a signal cable (with
twisted-palr and shield) 5 meters max In lenght with a 37 pin
connector at the board unit end, and a 36 pin connector on the printer
endo ‘

The bits of the Port C are used In this way:

P1/T PORT C - (bit Input/Qutput)

MsB LSB
7 6 5 4 3 2 1 0

S T I R

trrrrorotrotrotrotot!

! 11 ! r oyt

!

!

l | meem—- INTERRUPT TO MASTER
! ! 0 ==> Active

! ! 1 ==> No Actlive

! !

---------- INTERRUPT TO SLAVE
0 ==> Actlve
1 ==> No Active

0=® tee *=e o-e

MASTER PROC. HALT STATE
0 =-=> No Active
1 ==> Actlive

G® Gt 0=® Gt =P G Go® et =B Gt S0 Gt 0= oo

TIMER INTERRUPT
0 -=> Active
1 ==> No Active

0@ 6ed 4t P Ge® S0 SuG V=B 0B 0=G Oudk C=0 Gmd OB Gm@ OB Ot Pud Omm

— > DIAGNOSTIC INV. CHECK
0 -=> @ Active
1 ==>MActive

0o 0t $ud C=® G S G Cu® Gut G GBS Cm® G=® Oud Sl GmD Gl V=B O @ G® e Gm®

> PRINTER INTERRUPT
0 ==> Active
1 ==> No Active

6@ Gt 4= GO = GG GuD G0 GuG Gl GG (=P GG (oD ) VD GmE Gh I C=D O St Gt G O=® St OO

> PRINTER INT. ACK,
0 -=> Active
1 ==> No Active

Grd Om® G Gu® S P C® D P OB G=® OB Cf Ch P G} O G GG OB G GuG S P Gl Gud b O Gl = Gms

> TIMER INT. ACK.
0 ==> Actlive
1 ==> No Active
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Fig. 1.1.4.1 Parallel Printer Interface Block Dlagram
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//
->1 =1 // ! !
BUSY /1 11 l !
/ !
! ] //__
1 1 ! /7! !
ACKNLG ! ! ! ! !
approx 5Sus ! ! !
>1 [<== !
! /7 _
\/ ! N/ 1/ \/ \/
DATA /\ ! /IN__// /\ /N\__
! ! ! //
! ! ! //
! 111 ! // ! !
STROBE ! ] ! ! ! !
!

!
! 0.5! 0.51 0.51
[<==>[<==> 1 ==> ]

<== us min

a) IBM Interface Timing

1< Transfer Cycle >1
! !
\/ \/ \/
DATA /\ /\ /\
! 1
I1 us!1 us!1 us! Host
! min! min! min! Response ! <=====c==- >1
[<==d 1 <m=d <= ] Time !
!
| !
STROBE ]| 11 !
‘ ! 0-20 us !
! |<==note 1-=>1<==>] !
! !
->1 1 ! |
BUSY 1 1 | 1 1 1
I !
0-10 us ===>]==]<=== I !
11
<= 1
ACKNLG ! !

l<m==>] 2.5-6.6 us

Note 1: Max duration is a function of the required operation.

Fig. 1.1.4.2 Parallel Printer

b) CENTRONICS Interface Timing

Interface Timing Diagram

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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. ’ 1
‘ ADDRESS (Hex) |
C | 7 6 S 4 3 2 1 o
= 88 00 01 Port Mode H34 H12 He H3 H2 TH Port General - ‘
° * Conuol Enable |Enable | Sense | Sense | Sense | Sense| Control Register i
- SVCRQ Interrupt Port Interrupt Port Service !
88.00.03 Select FFS Priority Control Request Register l
8.00. Bt | B | B | Bt | Bt | B [ Bt | Bit | PotADats f
B8.00.05 7 6 5 4 3 2 1 0 | Ouwoction Register |
; - - - - ” - 1 Port 8 Dats i
88.00 .07 874( 86" BE:( B‘M 83“ : 82“ B‘" eo“ Diection Register
. N X . 3 N - Poct C Data
68.00.09 87" 86“ 85‘( ) 6;‘ 63“ 82“ e"' BO“ " Direction Register
88.00.0B Intersupt Vector Numbet . - :x;’(“:e':g:“
H2 H1 H1
B88.00 .0D Port A H2 Contro!  ° tat | SVCRQ{ Stat 900' A Coatrol
Submode Enable| Enable | Cut. | Register
' Ha H3 W3
838.00.0F Port B H4 Control it | SvcRa| s | OGS Conwol
Submode Enable| Enable | Cid.
- B8.00.11 But 8it 84 8 81 84 Bit 8t | Port A Data
7 6 L) < 3 2 1 c Register
8t 8u Bt Bit Bt gu 8u 8i | Port B Daiwa
7 B3.00.13 7 c s p 4 9 , o | Register
, . R . . Pont A Aliernate
B8ut Bu Bt Bit Bit 8it Bat Bit :
88.00 - 15 7 6 5 4 3 2 1 0 Register )
: - . - - Port B Alternate
Bit Bn :I 8ut 8a 8at But Bit .
BR.0OO. 17 7 6 5 A 3 9 \ 0 Se:-scle;a"
88.00.19 B | oo e | | oo | e | e | e Register
'_L :3 :2 m 0 Pon. Status
B88.00.1B oot | Lovet | tovet | Lovet | #4s | v3s | H2s | HIS | Register
e " - BS.OO.lD - . . L) . P . Py {ewgdl}
Y\ ° - B . - . ]
: 8.00-lF . . (null
( 8 00.21 TOUT/IIACK 20 - Clock Temer Timgt Control
. B38.00. Contcol Cirt. Controt Enanie Regrster
8a 8u 8at Bit Bu B, 8¢ But Timer Interrupt .
88.00.23 7 6 5 4 3 2 1 0 Vector Register
|38 - 00 - 25 hd - L4 hd hd L a hd {nudt)
38. 00.27 Bit Bit Bit Bit Ba 8a Bit | 8t Counter Preioad
: B | 2| 2 :J ;e 18 | 17 | 16 | Register (Highl
38. 2 Bit 1 Bit it it 8it Bit 8it oo
00.23 15 14 13 12 11 10 9 8 (M)
8it Bit Bt 8it Bit Bit Bit Bt
88.00.2D - - . - - - . e | taum ,
8it Bit Bit Bit 8« 8it 8it Bit | Count Register
88'00'2F’ 23 22 21 20 19 18 7|16 | (Highl :
8it Ba 8¢ Bt 8a B8t 8it Bt .
88.00.31 s e 3 12 . 10 9 g | M
Ba B8u 8u Ba 1] Ba -1 B8u
88.00.33 y p p < 3 p | o | o
i prs Tuner Status
el Rt
* d P - - . Y - ™ . (ot}
68 . 00 ° 39 * e - L . L] L) . . (nuttl
88.00.38 ' K - - - -’ * Py - (outti
88 .00 .3D - . e e 3 . . . {owit!
Bs. 00.3F . . - . - - - - {aut) {
N " i
(*¥) - Unused, read as zero.

Flg. 1.1.4.3

MC68230 Reglster Model
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Table 1.1.4.1 Parallel-Printer Connector Pin Assignment and

Interface Signal Description

!

!

! ! !
1Signal! Signal ! Source ! Description !
IPin N.! Name ! ! !
! ! ! ! !
! ! ! ! !
! 1 1 STROBE ! HOST ! Data sampling strobe: it clocks data !
! ! ! ! lines into the printer Interface logic.!
! ! ! ! The signal level is normally HIGH; !
! ! ! ! write-out of data Is performed at the !
! ! ! ! LOW level of this signal. STROBE puise !
! ! ! ! width requirements are shown in Fig. !
! ! ! ! 1.9.5.2 for IBM and CENTRONICS inter- !
! ! ! ! faces. !
! ! ! ! !
! ! ! ! 0 !
! 2 ! DATAO ! HOST ! * Least Significant Bit (2 ) !
! ] ! ! !
! ! ! ! !
I 3 1| DATA1 ! HOST ! !
! ! ! ! !
! ! ! ! !
! 4 | DATA2Z | HOST ! These signals represent the character |
! ! ! ! to be printed or the control code to !
! ! ! ! be executed by the printer: normally, !
! 5 1| DATA3 | HOST ! these Informations are given In ASCI| !
! ! ! ! code. Each signal Is at HIGH level !
! ! ! ! when data Is logical "1" and LOW when !
! 6 | DATA4 | HOST ! logical "0". Data Set-up and Data Hold !
l ! ! ! Times requirements are shown In Fig. !
! ! ! 1 1.9.5.2 for |IBM and CENTRONICS inter- 1
! 7 1 DATAS 1| HOST ! faces. !
! ! ! ! !
! 1 ! ! !
! 8 ! DATA6 ! HOST ! !
! ! ! ! !
! ! ! ! 7 !
! 9 | DATA7 ! HOST ! * Most Significant Bit (2 ) !
! ! ! ! !
! ! ! ! !
1 10 ! ACKNLG ! PRINTER ! Active LOW pulse. It Indicates that !
! ! ! ! !
! ! ! ! !
! ! ! ! !
! ! ! ! !
! ! ! ! !
! ! ! ! !
! ! ! ! !

the data has been loaded into the buf-
fer or the command has been executed
and that the printer Is ready to ac-
cept other data. In Fig. 1.9.5.2 are
shown t+iming consideration for |IBM and
CENTRONICS Interfaces.

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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(:jj Table 1.1.4.1 Parallel=Printer Connector Pin Assignment and

Interface Signal Description (Cont'd.)

! !
1Signal! Signal
IPin N.! Name

! !

Source Description

" BUSY PRINTER ! Active HIGH level. It Indicates the
printer Is not ready to accept any
data or control code. It is high In

the followlng cases:

- During data entry;

- During printing operation;

- When the printer Is in OFF=LINE (or
LOCAL) state;

and, only for CENTRONICS interface, In
these other cases:

- As long as the INIT signal is LOW;

- When the printer is In STAND-BY sta-
tus; In this case It will anyway
accept XON and DEL codes;

and, only for IBM interface, In this
other case:

- During printer error status.
Timing considerations about BUSY si=-

gnal are shown In Fig. 1.9.5.2 for
both Interfaces.

12 PE PRINTER ! PE (Paper Empty) Is active at HIGH le-

vel; it Indicates that the printer Is
out of paper.

13 SLCT PRINTER ! SLCT (Select) signal is active at HIGH
level; 1t Indicates that the printer
is In the selected state, I.e. Is In

READY state.

0e® 0t 0ud 00 o0 00 [0t 0= o0 0=0 0000 V=0 G=® 0B =B C=D et C=B 0B =0 C=d CD =t =D B S VD G=d e oD Gt P O=® G=® Gu ¢=® 0=t 0=b |00 =t P 0=m
S @® 90 0t 0 00 [0t =0 00 o0 =0 [0t -t 0o0 Gt LD D =D (=G D ot B Vot Gt PoE =B G=D D (et G=B =G G (ot OB Gt OB P=d b = [0=E God V= O=w
G0 Gu® 0B S=® 0B GmB =D B Cm® I=® =0 O D (=0 O= O (D S VO CuD =P =B G=® CB O® OB C=D Puf GG Cud (oD C=D Gt} OB C=® (o) $=F O® 0=@ =0 [G=® Ou® =8 O=®

G GmD G Ou® Cnd GBS GuD O OuD =D G CoD V=D PuD Cw® C=D OB P CD =D PmE CD Ot Cod (D Cu® = Pl Gud P P=d GG P=® = GG G=® S Pt O
G 0u® 2 0=® ¢=® G0 |0® Gt 0t ¢=® =0 [0mE V=B Lut V=G OB B G C® Gt Gt Crd Ot P SmB (uh = $=b G=® Pt OB Gt G® O Ol G=® ¢=G =@ 0=®
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Table 1.1.4.1 Parallel=Printer Connector Pin Assignment and

Interface Signal Description (Cont'd.)

!

!

{Signal!
IPIn N.!

!

Signal
Name

Source

Description

G=® 0t D B LB Gu® =B D G CuD G C=E P G G Gud Gl =D O G C=® D G C=B O Pu® Gu® C=D Gl Pl Sl Om® Co® G P} O G=®

14

AUTO
FEED XT

HOST

This signal is applicable only for |BM
Interface. When this signal is driven
at LOW level, the paper Is automati-
cally fed one |line after printing.

32

HOST

For the CENTRONICS interfaces this si-
gnal Is named PRIME and a LOW level on
this line causes the output signal
BUSY to go high for as long as the
INIT signal is low.

For the IBM interface, when the level
of this signal becomes LOW the printer
is reset to Its Initial state and the
printer buffer Is cleared. This signal
Is normally at HIGH level, and Its
pulse width must be more than 50 us at
the receiving terminal.

33

ERROR

PRINTER

This line is named FAULT for the CEN=-
TRONICS interface. The level of this
signal becomes LOW when the printer
is In:

- PAPER END state;
- OFF LINE state;
- Error state.

37

Gt 0ud Gt 00 0o 0 0t LD G VB =0 (=B GG GG 0= b |0t Pd Gt Gt V=D G=B G Cud OuD Gud Gt Gt O=d b=t 0=t | Gd Ge® ¢=® e 0@ o= |o=e

SLCT IN

Gt 0e® d 00 0o0 0t |00 G=® G=® G0 O0nb V=G 0B 00 0P -0 [0B Gt Gu® C=® C=® Ond =D Ol Crd Gut O C=G V=@ =0 et [0ed ¢=@ St 0@ =0 o0 [0w® S=m om0 oo

HOST

= G 6=® 0=t 0 Gt [0t Gt Guw =0 Gut 00 Gud 0ot 0=t 0ot [0 B Gt GG CD GeE I=® G D G = =t 0=t V=® 0ot 0ot V=8 O =t =0 o=t [0=0 ¢=0 0= t=w

This signal Is applicable only for |BM
Interface. Data entry to the printer
is possible only when the level of
this signal Is LOW.

OB 4B B Ge® GeB Ge® Gud C=® CmD P FuO Pm® Gt $=0 G=D V=D (D CD Gl P=D PB Vh G=h Gu® =D S Pt} O=® CoB ¢=B Pt O=@ C=h =@ OB 0@ 0=® [SnE G0 =0 om@
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‘:; Table 1.1.4.1 Parallel-Printer Connector PIn Assignment and

Interface Signal Description (Cont'd.)

! !
1Signall Signal
IPin N.! Name
! ]
! !
116-19 |
120-21 1|
122-23 |
124-25 1|
126-27 |
128-29 |
130-31 !
134 !
]
!
!
!
{
!
!

Source Description

GND

Logic GND level.

!
!
115-18
135-36
!

R.F.U. Pins not used.

ZVPOO Safety Ground.
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1.1.5 VME BUS INTERRUPTER LOGIC (BIL)

The VME Bus Interrupter Logic allows to generate Interrupts to the VME
bus on any of the seven levels and supplies an 8-bit vector during
Interrupt acknowledge cycle. Besides It handles the dalsy-chain
conflguration.

The heart of this logic Is the SIGNETICS 68154 Interrupt Generator
(IGOR), that provides this Interface between an Interrupting device
and the VME Bus.

Inside It has two registers:

- the INTERRUPT VECTOR REGISTER RO ( located at Hex E8.00.01 )

- the INTERRUPT REQUEST REGISTER R1 ( located at Hex E8.00.05 )

The local processor writes the Interrupt vector register to enable
Interrupts and to program the high order bits of the Interrupt vector
on any Interrupt request level of the VME Bus.

The RO register has this layout:
MSB LSB

!

!

1 | e—ee—— ENABLE |INTERRUPT

! ! 0 ==> No active

! ! 1 ==> Actlive

! !

1 R CLEAR INTERRUPT REQUEST
! 0 --> No active

1 1 ==> Actlve

!

C® 0e® Gu® et 0B St OB Gud OB =0 =0 omw

HIGH ORDER BITS OF
INTERRUPT VECTOR
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The R1 register has this layout:

¥ Reglster layout:

MSB

7

6

5

G G CGmE G0 C=B Ged GG =B =0 C=b G=G OB G0 P=B =D =D O=B O =G G=b C=® O=G 0=} Oud =0 O=o

The 7/6/5/4/3 bits of the

GG G Gud C=® Cu $=® GnG b G C=® C=d Gl G Out P OO =B Ou=d G=® Om® OGmb

G0 Gu® G=® C=d Cuk Gt G0 C=d =G C=® G=d Cub O=G Cub =B = ¢=o

| SPEC. NO. |
LINE PROCESSOR 0 | |
P.D.D. | A78xxxxxx |
LSB
4 3 2 1 ,
! IA/«..
BT
! l'rlgt)}"\
1 1 1 ~~<
! ! | > |RQ1:
{ l ! 0 -=> No Actlive
! I ! 1 ==> Active
! ! !
! | B > |RQ2:
! ! 0 =-=> No Active
| ! 1 ==> Active
l !
! > IRQ3:
! 0 ==> No Actlive
! 1 ==> Actlive
!
> |RQ4:
0 -=> No Active
1 ==> Actlve
> IRQ5:
0 -=> No Actlive
1 ==> Active
> |RQ6:
0 -=> No Actlive
1 ==> Active
> IRQ7:
0 ==> No Active
1 ==> Actlve

49 | DRAFT1

Interrupt vector reglister plus the A3

A2 Al address bits of the VME Bus form the Interrupt vector register
passed during an Interrupt acknowledge cycle.

0.

Writing a 1 to bit 2 of the RO reglster are reset all Interrupt
levels In the Interrupt request register. Bit 2 will always be read as

Setting bit 1 of RO all Interrupt levels are enabled.
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Any Number ( up to seven ) of Interrupt request can be generated
In single access of R1 but they are not stackable on the same level.
To generate another Interrupt request on a level currently asserted,
the user must walt until that level has been acknowledge. During an
Interrupt acknowledge cycle the corresponding bit of the Interrupt
level will automatically cleared by the device.

Refers to the Signetics SCB68154 data sheet on Signetics book
(January 1986 pages 2-358 2-368). '
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1.1.6 ATTENTION LOGIC AND SYSTEM FAIL DETECTION

The Attention Logic allows to generate Interrupts to the MC68000°
from System's CPU and supplies an 8-bit vector, loaded by the
Interrupting device, during Interrupt acknowledge cycle.

Below are shown the registers layouts and access mode of this loglc:

- ATTENTION [INTERRUPT REGISTER:
¥ Write/Read 8 bit register.
¥ Access mode:
ADDRESS: F8.00.00 Hex.
$:g?/Wri+e UPPER DATA BYTE.

¥ Register layout:

> READ SYSFAIL F/F

MSB LSB
7 6 5 4 3 2 1 0

! ! ! ! ! ! ! ! !

! ! ! IX1IX1rxrxixl

! ! ! ! ! ! ! ! !
! ! ! ! ! !
! ! ! ! e > NOT USED
! ! ! ! !
! ! ! ! | memmceeee- > NOT USED
! ! ! ! !
! ! ! ! - - > NOT USED
! ! ! !
! ! I - > NOT USED
! ! !
! ! > NOT USED
! !
!
!

> INTERRUPT:
0 -=> No Active

G Gud G PD PE PuE PuB Pud Gm® i P S~ P Gu® VB Gmw S

{ ==> Actlve
> BUSY:

0 ==> Free

1 ==> Busy
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- ATTENTION VECTOR REGISTER
¥ Write/Read 8 bit register.
¥ Access mode:

ADDRESS: F8.00.01 Hex;
Write/Read LOWER DATA BYTE.

¥ Reglster layout:

MSB LSB

The Informations contained In these registers can be also supplied

at word lenght.

It Is possible to give only one interrupt at a time to the 68000
LPO CPU, setting the bit SIX after having checked with the TAS
Instruction, the 7 bit (BUSY) of the Interrupt Reglster that no one

else Interrupt Is active.

The reset of the Interrupt Reglister is made by software contfrol
accessing to the Interrupt register.

The system fall condition Is detectable in the bit 5 of the
ATTENTION INTERRUPT REGISTER. The software running In the SGM2 CPU can
know which LPO board In the VME Bus Is In the system fall condition.
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1.1.7 PROCESSOR NUMBER AND BOARD TYPE DETECTION

There Is a register loacated at Hex A8.00.00 where Is possible to
know some Information about the board:

- In which slot of the SGM2 VME Bus the LP0 board was Inserted;
- the type of the board inserted (SPO or LPO);
- testing enviroment;

The layout of this register Is:

| —em—e- > ALWAYS 0

!

! 000 = SPO
I 111 =LPO
!

SPO / LPO BITS

8 oe =% =0 s=0 o=a =u oma

0n® 9o® =@ =0 ¢=0 +=0 oo o=w o=e o=e

> PROCESSOR NUMBER (bit 2)

Oud 0et Ot o0 0=® ub 0 ¢o® S=® =0 Oms o=a

> PROCESSOR NUMBER (bit 1)

G $o® Gt G0 GBS G =t Gud G e $=® Gmp OS=® O=®

> PROCESSOR NUMBER (bit 0)

@ S0 0@ =D G=® Gl G0 G=B Ol Ot G O—B = GO = O=® =

> LBT PRESENT
FACTORY SIGNAL
ALWAYS 1 OUT OF TEST

-

LEY oo - O

(g
U

HONEYWELL CONFIDENTIAL AND PROPRIETARY




C

"z\

|HONEYWELL |NFORMATION|
SYSTEMS [TALIA |

e,
v

b=
v

LINE PROCESSOR 0

P.D‘D.

SPEC. NO.
!
AT BXXXXXX

o
o

54 | DRAFT1

SHEET {REVISIONI

|

|
+

cale

The table below describes the VME bus addressing space of each

board with the processor number bits equal to:

et 0t o= oo 06w ow]oe 0=t ccn|ome o tcalecs o st ]tcs =0 o ]ee o sn]ee tes oo

e 0=t tenltee om0 saloee 0ca tw]oces 40 tet]tn 0t |t 4o ta]te 40 sv]oe v e

e 00 t-a|oes 00 tcn]oce e en|ece 4o e ]ore tme v ]te e tv]os 0 sv]oue 0w oo

o=s 0ot ¢t [o=s 0o sv|o-e 0o safte =0 ssete 0 ¢v]tce o e ]ta s o |te 0 oo

PROCESSOR
PROCESSOR
PROCESSOR
PROCESSOR
PROCESSOR
PROCESSOR
PROCESSOR

PROCESSOR

NUMBER 0

NUMBER 1

NUMBER 2

NUMBER 3

NUMBER 4

NUMBER 5

NUMBER 6

NUMBER 7

LPO

LPO

LPO

LPO

LPO

LPO

LPO

LPO

located at Hex 56.00.00.00
(VME BUS ADDRESSING SPACE)

located at Hex 56.40.00.00
(VME BUS ADDRESSING SPACE)

located at Hex 56.80.00.00
(VME BUS ADDRESSING SPACE)

located at Hex 56.C0.00.00
(VME BUS ADDRESSING SPACE)

located at Hex 57.00.00.00
(VME BUS ADDRESSING SPACE)

located at Hex 57.40.00.00
(VME BUS ADDRESSING SPACE)

located at Hex 57.80.00.00
(VME BUS ADDRESSING SPACE)

located at Hex 57.C0.00.00
(VME BUS ADDRESSING SPACE)
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2 DMA EMULATOR INTERFACE

The interface model of the DMA s located In the 1/0 memory and
consists of the following four entries:

The first Is the COMMAND LIST:

buffer address (4 bytes): BFADR - set by MASTER

- actual data lenght (2 bytes):ADLL = RX: set by DMA
TX: set by MASTER

buffer size (2 bytes) : BFSZ - set by MASTER

FU (1 byte)

command list flag (1 byte): CLFLG
bit(0) = 1 intermediate command |ist
" =0 last command |ist
set by MASTER

[

. bi+(1) = 1 command |ist already executed
( '; set by DMA after INT..
- reset by MASTER

The second part Is the RX/TX COMMON AREA and conslsts:
- driver type (1 byte): DRTYP

value:
VIP Hex 04
BSC Hex 08
SNA Hex 09
X25 Hex OA

- device status (1 byte): DVSTUS
value:
opened Hex 01
closed Hex 00
set by MASTER

- mode control register (1 byte): MDCTL
bit(0) = 1 COMPLEX MODE

bit(1) = 1 ONE SHOT MODE

‘:;i These flag are set by MASTER at the open time;
these status 1Is kept until the close Is
requested.

HONEYWELL CONFIDENTIAL AND PROPRIETARY




| SPEC. NO.

{HONEYWELL | NFORMAT |ON!| | SHEET IREVISION|
| SYSTEMS ITALIA | LINE PROCESSOR 0 | | | |
] ] P.D.D. | A78xxxxxx | 56 | DRAFT1

e
L] ]

The third section is the RX service area:

- Rx control table address (4 bytes): RXCTLA
set by MASTER

FU (1 byte)

Rx command (1 byte): RXCMND

bit+(0) = 1 start RX DMA
set by MASTER
bit(7) = 1 command request

set by MASTER
set by DMA after read command

FU (1 byte)

RX error status (1 byte): RXERR

RX current command |ist pointer(4 bytes): RXCMPT
used by DMA

FU (4 BYTES)

The fourth group Is the TX SERVICE AREA:

TX control table address(4 bytes): TXCTLA

- FU (1 byte)

- TX command (1 byte): TXCMND

- FU (1 byte)

- TX error status (1 byte):TXERR

- TX current command |Ist address (4 bytes): TXCMPT
- TX current data counter (2 bytes): TXDTCNT

- FU (2 bytes)

HONEYWELL CONFIDENTIAL AND PROPRIETARY




{HONEYWELL INFORMATION|

o
T

SYSTEMS ITALIA !

!

| SPEC. NO. | SHEET {REVISIONI

LINE PROCESSOR 0 |
P.D.D.

ade,

|
A78xxxxxx |

b,

57

| DRAFT1

ot

4
L}

3.

VME BUS PIN ASSIGNMENT

(¥) - Signal low level active

-

VMEbus J1/P1 PIN ASSIGNMEMENT (ROW A)

+ +
I |
| !
| !
| PIN | ! |
| | SIGNAL DESIGN NAME | STANDARD VME MNEMONIC !
| NAME | | |
+ H ] +
I l | |
I A1 | VDAT00+00 ! D00 i
| A2 | VDATO1+00 ! DO1 |
I A3 | VDAT02+00 i D02 |
i A4 | VDATO03+00 ! D03 !
i A5 | VDAT04+00 ! D04 |
| A6 | VDAT05+00 i D05 |
P A7 | VDAT06+00 i D06 i
! A8 | VDATO7+00 ! Do7 |
I A9 | ZGND i GND |
| A0 | VSYCLK+00 ! SYSCLK !
I A1 ] ZGND i GND i
| A12 | VDSTB1-00 i DS1* !
I A3 |} VDSTBO-00 ! DSO* |
I A4 | VWRITE-00 ! WRITE* !
| A15 | ZGND ! GND !
| A6 | VDTACK-00 ! DTACK* !
A7 | ZGND ! GND !
| A18 | VADSTB-00 | AS* |
| A19 | ZGND | GND !
| A20 | VINACK-00 I | ACK* !
I A21 | VIACKI-00 | | ACK | N¥* |
| A22 | VIACKO-00 | I ACKOUT* |
| A23 | VADMD4+00 ! AM4 !
| A24 | VADDO7+00 ! A07 |
| A25 | VADD06+00 ! A06 i
| A26 | VADDO5+00 ! A05 !
| A27 | VADD04+00 ] AO4 !
| A28 | VADDO3+00 ! A03 |
| A29 | VADD02+00 ! A02 |
I A30 | VADDO1+00 ! AO1 !
I A3 | ZVN12 ! =12V |
| A32 | ZVPO5 | BV !
! l l |

CROSS-REFERENCE BETWEEN VME S|GNAL DESIGN NAMES
AND STANDARD VME MNEMONIC

(Cont.)
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VMEbus J1/P1 PIN ASSIGNMEMENT (ROW B)

+ +
| !
| |
| |
| PIN | | !
! | SIGNAL DESIGN NAME | STANDARD VME MNEMONIC |
! NAME | | !
+ | ! +
! | | !
i B1 | | BBSY* |
| B2 | | BCLR* !
i B3 | | ACFAIL* !
| B4 | SBGOCC-00 i BGO | N* |
i B5 | SBGOCC-00 | BGOOUT* |
| B6 | SBG1CC-00 ! BG1 IN* !
i B7 | SBG1CC-00 ! BG10OUT* |
| B8 | SBG2CC-00 | BG2IN* |
! B9 | SBG2CC-~00 ! BG20UT* |
| B10 | SBG3CC-00 i BG3 I N¥ |
i B11 | SBG3CC-00 H BG30UT* !
{ B12 | | BRO* |
| B13 | ! BR1* . |
| Bl14 | i BR2%* |
i B15 | H BR3* |
| B16 | VADMDO+00 i AMO i
| B17 | VADMD1+00 i AM1 !
| B18 | | AM2 |
| B19 | VADMD3+00 ! AM3 |
| B20 | . ZGND ! GND !
i B21 | | SERCLK (1) !
| B22 | | SERDAT (1) |
| B23 | ZGND ! GND |
| B24 | VINRQ7-00 ! IRQ7* !
| B25 | VINRQ6-00 | |RQE* |
| B26 | VINRQ5-00 ' IRQ5* H
i\ B27 | VINRQ4-00 | |RQ4* |
| B28 | VINRQ3-00 i IRQ3* |
| B29 | VINRQ2-00 ! | RQ2% |
| B30 | VINRQ1-00 | IRQ1* |
i B31 | ZVP5SB | + 5 V STDBY |
| B32 | ZVP05 | +5%V !
| | | |
CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
AND STANDARD VME MNEMONIC (Cont.)
NOTE:

1

SERCLK and SERDAT represent provision for a spéclal serial

communication bus protocol still being finallzed
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| VMEbus J1/P1 PIN ASSIGNMEMENT (ROW C) |
| |
| PIN | | ]
| | SIGNAL DESIGN NAME | STANDARD VME MNEMONIC |
| NAME | | |
+ H | +
| | | !
I C1 | VDAT08+00 H D08 !
1 €2 1 VDAT09+00 ! D09 i
| ¢3 | VDAT10+00 | D10 |
| C4 | VDAT11+00 H D11 |
} C5 | VDAT12+00 } D12 ]
| C6 | VDAT13+00 | D13 !
i C7 | VDAT14+00 | D14 |
| ¢c8 | VDAT15+00 ! D15 |
i c9 | ZGND | GND |
| ci1o | VSYFAL-00 | SYSFAIL* ]
I c11 | VBUERR=-00 | BERR* |
| C12 | VSYRES=-00 H SYSRESET* |
i C13 | VLWORD-00 ! LWORD* H
| Cl4 | VADMD5+00 | AM5 ]
| C15 | VADD23+00 | A23 !
| Ci6 | VADD22+00 ! A22 |
| C17 | VADD21+00 | A21 !
| Cc18 | VADD20+00 | A20 H
I Cc19 | VADD19+00 ] A19 !
| C20 | VADD18+00 ! A18 !
I C21 | VADD17+00 ] A17 |
| C22 | VADD16+00 H A16 ]
i C23 | VADD15+00 | A15 |
| C24 | VADD14+00 ] Al4 !
1 C25 | VADD13+00 | A13 |
| Cc26 | VADD12+00 | A12 !
| C27 |} VADD11+00 ! A11 |
| C28 | VADD10+00 | A10 |
i C29 | VADDO9+00 ] AO9 |
| C30 | VADD08+00 ] AO8 |
I C31 | ZVP12 ] + 12V |
: c32 | ZVP0O5 | +5%V ]

| | !

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
AND STANDARD VME MNEMONIC

(Cont.)

HONEYWELL CONFIDENTIAL AND PROPRIETARY




[ss" ‘

t

ol

d —————

HONEYWELL |NFORMATION}
SYSTEMS [TALIA | LINE PROCESSOR 0

P.D.D.

o ——

g
Y

SPEC. NO. | SHEET IREVISIONI

A78xxxxxx | 60 | DRAFT1

o I o,

!

g
v

) L}

VMEbus J2/P2 PIN ASSIGNMEMENT (ROW A)

+ +
l l
l I
l l
| PIN | | I
| | SIGNAL DESIGN NAME | STANDARD VME MNEMONIC |
| NAME | ! |
+ ' 1 +
| ! ! |
P AT i USER 1/0 !
I A2 | ZGND ! USER /0 (GND) I
i A3 | i USER /0 !
| A4 | | USER 1/0 i
! A5 | ] USER 1/0 !
| A6 | ! USER 1/0 !
i AT | ' USER 1/0 (GND) !
| A8 | | USER 1/0 !
i A9 | i USER 1/0 !
| A10 | ! USER 1/0 !
I Al ! USER 1/0 !
i A12 | ! USER 1/0 |
I A13 | ZVP05 ! USER [/0 (45 V). !
I A14 | ! USER 1/0 i
| A5 | ! USER 1/0 !
| Al6 | ! USER 1/0 i
P A7 ! USER 170 |
| A18 | VPNUMO+00 d USER 1/0 (PROCESSOR NUMBER) !
I A19 | VPNUM1+00 ! USER 1/0 (PROCESSOR NUMBER) !
| A20 | VPNUM2+00 ! USER 1/0 (PROCESSOR NUMBER) !
I A21 | i USER 1/0 !
| A22 | ZGND ! USER 1/0 (GND) !
| A23 | ! USER /0 !
| A24 | ZGND ! USER 1/0 (GND) !
| A2 | ! USER 1/0 !
| A26 | ! USER 1/0 i
I A27 | | USER 1/0 |
| A28 | ! USER 1/0 i
i A29 | ZVPO5 ! USER 1/0 (+5 V) !
| A30 | ZVP0O5 | USER 1/0 (45 V) !
P A3 | ZGND ! USER [/0 (GND) !
I A32 | ZGND ! USER 1/0 (GND) !
| ! ! !

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES

AND STANDARD VME MNEMONIC (Cont.)
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VMEbus J2/P2 PIN ASSIGNMEMENT (ROW B)

+ +
| I
| !
I !
| PIN | I l
! | SIGNAL DESIGN NAME | STANDARD VME MNEMONIC !
| NAME | | I
+ | | +
| ! | |
i B 1 | ZVPQ5 | +5V |
i B2 | ZGND ! GND !
i B3 | VRESERVD+01 i RESERVED !
| B4 | VADD24+00 i A24 !
i B5 | VADD25+00 ! A25 !
| B6 | VADD26+00 i A26 !
i B7 | VADD27+00 ! A27 !
i B8 | VADD28+00 i A28 |
i B9 | VADD29+00 ! A29 !
| B10 | VADD30+00 ! A30 i
| B11 | VADD31+00 | A31 !
! B12 | ZGND | GND !
i B13 | ZVPO5 | 5V !
| B14 | ! D16 !
| B15 | i D17 !
| B16 | ! D18 !
I B17 | i D19 |
| B18 | i D20 i
i B19 | ! D21 |
| B20 | ! D22 !
¢ B21 | ! D23 !
| B22 | ZGND | GND |
i B23 | ! D24 |
| B24 | ! D25 |
| B25 | i D26 |
| B26 | | D27 |
i B27 | ! D28 |
| B28 | | D29 i
| B29 | ! D30 !
| B30 | | D31 |
| B31 | ZGND ! GND |
i B32 | ZVPO5 ! 5V !
I | l !

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
AND STANDARD VME MNEMONIC

(Cont.)
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VMEbus J2/P2 PIN ASSIGNMEMENT (ROW C)

+ +
| l
l I
! l
| PIN 1 [ l
| | SIGNAL DESIGN NAME | STANDARD VME MNEMONIC |
| NAME | l !
+ | H +
| I l I
i cC1 | ! USER 1/0 I
I ¢C2 | ZGND ! USER [/0 (GND) !
I C3 | l USER 1/0 |
i C4 | l USER /0 {
i C5 | i USER 1/0 |
i C6 | ! USER /0 !
i C7 | ! USER 1/0 !
i C8 | | USER 1/0 ]
I C9 | o USER 1/0 !
i C10 | | USER 1/0 !
o b ! USER /0 |
I c12 | | USER 1/0 !
i C13 | ZVP05 i USER 170 (+5 V) !
I Cl4 | | USER 170 !
| Ci5 | ! USER 1/0 !
I C16 | ! USER 1/0 !
P17 | | USER 1/0 |
| Ci8 | ! USER 1/0 !
i C19 | ! USER 1/0 |
| C20 | | USER 1/0 !
i C21 | ! USER 1/0 ]
| C22 | ZGND ! USER [/0 (GND) !
I C23 | | USER 1/0 |
| C24 | ZGND I USER 1/0 (GND) !
i C25 | ! USER 1/0 !
| C26 | | USER /0 !
i C27 | | USER 1/0 |
| c28 | | USER 1/0 !
i C29 | ZVPO5 ! USER 170 (+5 V) |
| C30 | ZVPO5 | USER 1/0 (+5 V) |
i C31 | ZGND | USER /0 (GND) !
I C32 | ZGND ! USER 1/0 (GND) !
! I ! !

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES

AND STANDARD VME MNEMONIC

HONEYWELL CONFIDENTIAL AND PROPRIETARY
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LLine processor specification
' update Q707
drari
yeneral arciriiieclure.
shared memory Jdefinition.
local

mesmory definilian.

mainloop(device procedure dispatcher).

DMA emulator

interface
note

initialization
open
close
interrupt
read
write

data flow

ST
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i
-
H 1. Jeneral archaleclare
. E C
" . < .
: Ae1- line procedure board definilionthiy)
¢
v /
Y .
' f iocunne Lype opeea/bps ,

1 o o amme e i e A o et e e e et i e
4 V25 pins Po.ocal b 8,400 1 asy H
. « H P Remote ! 19,200 1 asy/syn.

| o local | 12,200 1 s '
. e O e e e o 1 e e
ey ‘ ! 76,800
|
H

(
. I
4 '.
i N N
i L
i {
1+.2. Line processur board
\
'\\ .
'* see appendix A
1.3. Interface pelween LP and Main CFU
¢
. <
: T Tl 21, 49824



‘ o The informabiun iy excharnged Lhrough Lhe input LLpUT cominand
' ’ « quedes in bhe shared memory via allention 1nterrupl/vme anterrunt.
. Only one inpul and one ouljpul command Jueue «re Jefined for all
drivers.

‘ An other Area 15 allocated for each i1ine at configuration time, 11
Tis normeady used as data buffar. But a driver Can uae 1%t anyway.
This ares 1s given Lo the driver al cpen lime.

Attention/vme intorcupt is senl when lhe queue 15 emply and
command 15 recorded in 1b.

E (
e
.
)
; . . \
. v
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)
(
N
\ .
.
- ! = .
'
1
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.
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¢
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VIF draver 300 lware
user buffer
o e -+ e s e +
j ! | i
O
. !
R (! {(m=—=—=tvipread
! HE N bt SvUY b A
' i
f{vget: 'vput)
! ‘i
! !
! ! Sp.C i
‘e I o
' v it et
— " i/ p

vipINTR.c

Lo lure

Vlwakeup)

R -
vlvipintr) '
' NIPCRERE
: SVIPAL !
' LVIPNAGK

SRR I T
: SVIPCLODE
o e e

vIg *

e e

DovapMALN. :
{vipioct i) o
(vipgraad )

W

lpmain. ¢
R

Cyrpwr Lo |

VYL 1

Vi

v
B
Ho/ pH

@)

K i Loarvr.
Hekod i m +

| o/ viZp oevololcand eval
B e e e e e A e e +
' ! ! !
H viplP.c v v v
; ! ! ! !
! (vipout) (vipin) (vipanliys)
' ' ' A .
' H H ! H
HE Y i ¢ L e +
! v v v v v
I i (vipwrite) (vlpread) (vlipopen)
H H H {(vlipclose)
+=(VIPCBFRE)———+ } :
= (VIPRDMEG) == + !
~=(VIPACK JNACK ) ~~+
service msg{(ACK,BUSY,..) !
—~——t
'
o e e + send Tx e e + viplsm.c
! msg req 4e--——— {ohsm !
! ! Fmm T +
! | |
! H A e +
H 1 (===1 lsm H
¢ v B it +
! A e ! vipINIR. ¢
! Vowritoyn !
! '
! - -+

REER A%

71,

-+

Tx intr. Rt

rang,

(via dmasntr.a)

tvrsinted

intr.

'

EXT

intr.S5TAT




Driver in LP

The architecture of
normally may be divided

input procedure

" "

output procedure

" "

command analyser

[

mini1 0%

(open/close/ioctl)

comman subroutine

IKTR B2

24

1nto

1904

v ¢ node lable Im 2 local memury
(S P omodule name burter
¢ bLf ¢ circular shared memory buffer.

running into LP assumes that a driver
the following partis:

unmasked mode

masked mode

unmasked mode

masked mode

unmasked mode

masked/unmasked mode



unmasked
mode s ...

masred mode

Following

proture

Tly uriver:

i/p proc.

oo

shows

an example of

o/p proc.

- PO
boanpul ' sutpul tCOmMm AN&
H (ttread) . (Llwritel). (open, .
H H '
H
. Vocoimmon sabrouiine H
i (510pFOC, s ) .
PR H H
: e e ot i i e s S ot s o et e e o s s s o e
Voinpuat ooutpul '
otttin) H (LlLout) '
Favacnanrnant neuraanaeant +
! Rx o interr L Tx dinterr | !
i (siorint) (sioxint) | H
+ o e o R +
.

Lives wonce

v
; :
O !
! :
. :
: :
: !
SR

..triggered

pl oapplied

mestalled Ly
main Lonojg

by interrupt
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2

shaced mewuiy

memory maplbdk)

+ e +
H wrifo. H
e o e v £ 2 e o 2 e e e e e
Ioproc sore board info. !
e - +
tRx command Queus H
o o e e e e e e o o e e +

T comnand Queue ~o b

console buffer

! !
+ +
+ -
H vuffer A’ H
. e e e o
i for tily driver(buff,..) H
H reserved for & drivers |
. |
| }
+ ——t
¢ area for driver #2 H
! !
H #3 !
! #4 H
+ e +
H #5 H

i same as SPO
about 11,5 v 200

Ly barz

Yaeeach areatabout 11k™13k
bytes(vip,bsc,sna,x25)

device dependent

struct shvbsxLCSDRVNBILCLPDVSZI;

i/0 subroutine in shared memory(only for vip)

shared

shttylO]

€731

shvbsxCO1

C 2

. Cxacs
2.1.

2.1.1. o b

uffer definition

e A q9Rs

Area




= addressing Lo the curresponaing c-bufler
AL “he opea Lime ,device number is declared in Ltihe open command.
Al this time Lne corresponding draiver structure is overlapped

on Lhe struct shvbexDIDI .

ex vip

device Hdefine LIMECG) ((xr:5)A3)
struct wavip #vh=0shruch shvip ) SshvbeCLIME (o 500y

TwsR ¢ bufter address is golten below;
sbruct vipbui  svbur=Sviv-sshruvibf; ae R

or =&vh=sshtavhf; e

i
v
N

1.2. record defimition

Owing to the limitation of shared memory space, the uzer text
record may be divided into some records.

The mai record size may be defined at configuration time,but
at now this size 'is defined with the fixed value(ie, MAXREC

: 1024 byles).

Each record size is variable but notl exceeded the max dala size.

One record must not be divided into two parts phisically(ie. the
crecord data is conseculive phisically).

One messayge associated with the node,may be, consists of some
conseculive records.

A record format is:

strutt vrec {
uchar t vnode; /# node address
- bil(0-%) inode address %/
uchar t vflgs /%  Flag
- VRLAST: last text rec
VRITMD: intarmediate ltext rec
LABTREC:lasl rec in ¢_buff =/
ushort vily /% texl length w/
char vdatal13;
Ty

g1y, 24 1934




c ' .
A C—buffer 1st
¢
struct vipbuf {
short v putls;
= ( short v get;
o . ' char vdalal 133
= : it
;
' The record address is caluculated helow:?
struct vipbuf s#vbufl;
. struct vrec ¥vr=dvhbuf-svdatalvobuf-rv getd;
see vip.h/spOsm.h
¢
.
il i
2.1.3. 1i/0 subroutine
‘ o
¥ .
. : At now only for vip driver:
8
.\. .
. {
'
\ (
2.1.3.1. vpul
- — s - - - - = t
: (
1
2 It writes one record on the c_buffer according to the specified
= { parameter lisi.
, It is used for Main.
g . C format: vput(vbuf,arqg)
. + i

Tyl ™4, 1084




LN s
part wvbuf: C buffer address to slore data.
parZ  aryg f parameler lisl address.
This argument is defined in lhe vip line table.
slruct pgarg 1 _arg:
Slructure pgarg is defined bLelow?

struct pygargd

char *a buf; /% 1/p butfer address #/
uchar L @ node; .+ node addresss/

uchkar & Tlys /x flag for text rec #/
ushort a’1l; /% record size %/

T
These above parametors must be cowmpirlea by caller.

output:

After operation vpul gives one of the following return codes
to caller.

- =1z C_buFFer was full and the record was not inserted.
-~ 0: The record was inserted.

~ &% the record was inserted but nol completed one because
of no free space.
The remained data leangth and the current 1/p buffer
address were saved into the parametler list(a_ll/buf).

. operation

The record data is moved into ¢ buffer from caller's i/p buffer
until one of the following condilions is occured:

= C_buffer is full, return code (~1) 15 given.
(ie. free space is less than S{(CEMINS) bLytles)

=~ The data posion of ¢ buffer has arrived at the ilast
point. The transfer s suspended, and Lhe stored record
is completled at this time by having flag"LASTREC™ and
#UFF" is pul after the record.
Put pointer 135 reset with binary zero if get pointer
is not equal rero and the remaining data is moved
again into ¢ buff as new record .
If get pointer is zereo, return code 2 is given.

~ When a record was inserted successfully, return code O

Tyl ™4 A0




c
1s yiven Lo cailer.
. «
, ~ During the data transfer, wnen there i5n't freé space,
. the transfer is suspenued and the already stored data
' ¢ . ' iz completed at thie time.
Remaining data lenygtin and current i/p buffer address
» are compiled into the parameter lisl and return code &
) T ‘ i ogiven to caller.
[
' Anyway the put pointer is updated afler record inweriion below
excepl case Z2°
v pul += (4+ moved data 11)
After compiled & record , «“"FF" is pul in the Ist character of
next record.
t
1
: ) (
! 2.1.3.2. vgel
¢
{
y
0 . It reads one record on the specified buffer declared in the
. [ parameter list from ¢ buffer . The record information is stored
‘v into the parameter list.
4 AN . It is used for Main.
[
, » formal wvgel(cbuf,arg)
Ve
Wy ,
< E : ! “input
i ( ‘ par1 vbuf: ¢ buffer address to be read the record
' . par2 arg * the parameter lisl see vputl
‘ : Only a buf must be specified by caller.
"
N
s .output
After the operation, vget gives Lhe one of the following
. return codes to caller.
v
!
? * (

. ' 1yle 291, Anae,




buffer was emply.

. 0: One record having flg intermedialte textl rec. was moved into
the specified buffer.

. 1: One record havaing flg last text rec. was moved into Uhe
specitfied buffer.

- 2: After reading one record having intermediate text rec flag,
¢ bufifer Lecsme emply.

What is more the following paramelers must be compiled in Uhe
parameler f13t?

- a 11 record length
- a?nude node address
- a_fly text record flag

sOperation
The dala record is read into the specified buffer by caller
until one of the following conditions has been occured and
the record header i1s saved into the specified parameter list.
- C_buffer was empty. return code (-1) is given back.

- The recaord has the flag "last texi record".
Return code (1) is given back.

— The record has the flag'Intermediate text rec.
Return code (0) is given back.

- After having read one record, c¢_buffer has becom emptly.
Return code(2) is given back. '

The v_get pointer is updated after one record read below
excepl casel:

v get += (4+record length);

If a record flag is "LASTREC" or x"FF", the get pointer must
be resel wilh zero.

talty 21, 1984
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2
!
‘ i i
N :
i
L}
{
\\\ .
(m.,.,/"'
; ¢
(\4
'Ac
; S
' '«

Lt 1s used only for LP. According to the indicated infomationt
in node tabledvp), data 13 move 1nbto © buffer.

format: vpullp(vioud, v

«inpul
parl  vbuf: R ¢ buffer address
par2  vp ! node Table address

used fields: .
v rqll user request buffer sige
- It is sel when VIPREAD command
15 recanived.
v orx viisi of inpul buffer cantainig
message.

. output
return(-1) H ¢_buffer is full, data is not inserted.
returncQ) 2 data is inserted completely in ¢ ouff.
return(2) ! patial data i3 inserted because of no

free space in c buffer.

Except return(-1),the transfered data length is set in
node table(v_rcbll).

. operation
Data buffer is accessed via vlisl in node table

When a record is written in c_buffer,«"FF" musl be
put in the first character of next record’at same time.

Data length to be moved in c_buffer is
mll= min(vp-iv_rqll,vp-:

ri.v nc)h.

If ¢ buffer space is less than mll, return code 2 is
given to caller.

Jwing to no free =apace 1n ¢ buffer, if some characlers
are remained in vlist, the remained data length and

next read pointer in vhlock must be updatled.

When a vblock becomes emply, Lhis is released in vfreel.

Ity 24 1may,




c
- 2.1-8.3. vaeilp
s
it 1s usea only For LP. Data an T ¢ _buffer is moved into the
specified bufferdvilock via vlist(v %) corresponding to the node
wivithin a data record, -
Format: vyellplvbut, v
. inpul
partl  vbuf: Tx ¢ burrer address
par2  vp 3 node table aduress to be operated.
« output
returnt-1): Tx ¢ buffer is emply.
(0) * a comlpete meg is moved into the spe-
cified puffer.
(Z2) ¢ all récoviis in ¢ huffer are tranaferd
in specified buffer bul msg 18 not
complete.
(
(=2): no buffer in local memory.
( (=3): not match node address among records in
c_buffer.
C . operation
The first free vblock must be prepared by caller.
C ] This vblock is linked in vlist in v_tu.
. Until a complete message is received, each record
( in ¢ buffer must have the same node address.
. . Every one character is transfered, LRC is
caluculated in v txlrec.
(9 . calling sub routine: putecb(lst,c)
.
¢
{
€ 2.2. interface command(gueue)
C
C

(FERRVEE- N 1604,




The foliowing commands are declared setween LP and Main CPL:

-
for vip:?
¢ - Main to LP
.. VIPOPEN HHHOM
.. VIPCLOSGE w"'hH1
.. VIPPEAD BN YeAN Aarts oregqua st data length
o VIPDTUW OO Madn drvre wallbls vamatning mey
. LP to Main
‘ .o VIPACK M0 answer for opensclose
oo VIPNACK A For open(no buff/no ctltul?
v «» VIPRDMSG w72 Rx message presen. in o_buff
¢ ari= actual data 11 an c_buff
«. VIPCUFRE w73 c-bffer Free 777
. (
L note: device(major+minor) definition vip
v ‘ Bit 15 3 7 0
“' - + —
S TO00001 Tzl zyy o %% x|
( + + - ————
, « zzz = slol number(Q —= 7)
il - Yy = line number relativeidevice #= line # + 2.
- . #¥xxxx= node address
( bit(15 ~ 8) : driver type(4 - 7)
{ i device definition tty
. bit 15 8 7 (o]
( + + +
i . 000000101 00zzzyyy!
: N . + + -4
T (
. \ zzx = glot number(Q -~ 7)
L R yyy = device number(Q - 7)
. : (W bit(13 - &) : driver type 2

Tily 21, onn
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R

G

LOcgl Mmemo. y

local

uefiniiion

memory map 195 shown below?
by tes.
o e e e e e e e o et +
P veclor table H
b ommen am —_— _— -
Pointerrupl.s tewoassambler

» coding feach driver is loaded
! at the compiiation time
V! according Lo the Jdeclared

'
H

+

Vosna driver
b

Voudh driver
—— .

lplmewoa! LP

! paramater:.

- 4 -e

Lty driver work area

B

vip driver work area !
bsc " !
5na " > each work area is defined at
n25 " ! configuration time according to
e o e e +. the declared device parametlers.
see spsys.h
# field definition: . in Im system table
. attention, request flag: - s_atrf -

input

request

bit(0) = 1 attention req

.5el by atten inlr handler
.reset by command analyser

flag: s_iprf
bit(Q) = 1 devt#0d reqg
(1) = 1 dev#i req

(53) = 1 devkd rey

.sel by i/p processore under
mashked mode.

.reset by i/p processore under
S unmasked mode.

Iuty 721, 1884




- " c . vulpul request flaygt
' Lit(Q)

opr
I devk) req

= 1 devéd reyg
(&) = 1 prinler redg

'
.5et by cpen time
sresel by close time

‘
.
s
.
. L ‘
'
. f (
i
!
. . N k
i .

\ .
K
v
SN —
[}
J
: 8
.‘n'
a
. ,
-
¢
*
B 14
H

tly 21, @0




4. mwainioop (uispaliner)

.

f1yg

Each event i1s called according to the corresponding request flag
field(ie.inpul,outputl,cr attention reguest flag)

In the i1npul/output event, the proper driver is called using the
lock byte, which 1s sel at open taime. Each bit corresponds lo a line
(device).

In the attention event, the proper driver is called according to
the value of device field in the command.

'he corresponding request bil in the request flag field must be
tesled/resel by each corresponding driver.

The request flag fields are defined in the LP system table(s iprf
s_aLrF,s_oer).

The request flag scan algorithm is round robin way.

The dispatching for each driver is done via driver switch table
and lock_byte,whitch is defined at open time .

. lock_byte : see spsys.h

struct drvdt drvdtCNDRVCCTLI

value tly a DTTY
vip 4,5,46,7 DVIP
hsc 8 DRSC
sna 9 DENA
x25 A DX25 see splOsm.h

.5el by open time.
.reset by closa time with x"ff"
.intialised value x"ff"

note: fhis value is equal to the driver value i1n major device.

Tielsy, D1, 2oy




1
t

1)

Gliver swilch table:

drvswtDly pl

med drvswlag

cind event i/p event o/p event
e o o e RN [ +
e o et et e o o e o e e £ 2 20 e e b
Ca23 1 Liyanlys oty inpul Vo ttyoutput i
e e e e e ot et e e e ot e e e o .
£33 4 00 i 0o i00 :
[P, O, e e e
C43 | vaipanlys Vovapin tovipoud t
~ ~ n ~
73 " ! " ! " i
+——— +— o o e e e e e +
C&1 ! bsc H bsc i bsc !
+ e e o e e o et e e v
~ ~ ~ -
+ + + e e
for vip
= vipanlys
The following commands are analysed:
«« VIPOPEN The vipopen rtn is called. If it's ok, VIPACK
command is sent back.
«« VIPCLOSE The vipclose rin is called. If it's ok, VIFACK
command is sent back.
<« VIPDTW The vipread rin is called te give Lhe remalning
message Lo Main if £ _buffer is locked and the
record is for the same node in v_cbetat.
If return is -1, i/p request flag of spsys(s_iprf)
is set on.
.« VIPREAD A flayg "VRDREG:v cbstatl) and VDATARDY are set un

’

and ¢ buffer is

nol lochked

’

o vipreaa routine is called.
: If return of vipread is -1, s_1prf is set on.

Pt 24 TRRL



- 20 -

r
.
- vipin
. C
The following thinges are done:
i
e ! -« search Lhe node having the VDATARDYIVRDREQ flag on in v chstat.
[f they are an S the vipread rouline 1s called. -
) ! VDATARDY flag is set by the lower level under masked mode.
o It means Lhat Nz msyg 1s ready in Lthe L.
VREDREQ flag is sel Ly vipanlys rin when YVIFREAD command
has been received From Main.
.
‘ ~ vipout
If the line is opened and Rx ¢ buffer is emply,vipwrite rtn is
! is called to move a message from ¢ buffer to local memory.
' ¢
4
L
2
N
Y .
. (
A ;
‘ e \, .
4 \
‘-
! s .
) N
|
i ‘ . .
4
3 o N
. (
[
1
| C
;\
: ; q
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2+ DMA emulaior inLariace.

DMAe requesl 1s given by Master cpu an LP via DMA device table 1n I.7Q
mMemory .«

This common data is defined for each draiver(excepl Lly at nowlhelow:

Ry command lisis
T command lists
Rx/Tx common service area
R service area
T service aread

% % X ¥ %

when more than two command lists are specified and when a command
having the intermediate flag is finished, DMAe execules
next command list automatically unlil a command having the last flag
is detected. ' :

-

After operation completed,DMAe issues one of the following interrupls
according to the DMA request type Lo Master:

# Intermediate command list completed sussesfully.......Tx/R
# command list completed sussesfully eeeecoceensncnanesa /R
# DMA channel errore ....eceeeecevrcans cees.TR/Ry
# End. of record characler founNd seeeceevesesaceancaananRX/TH

At now 7 interrupls are assumed.

The following interrupt vector(DMA to Master) numbers are defined below:

line#2 180 Ruxl QO intermediate command list execuled
181 RXL 1 last command list executed
182 RXER 2 DMA channel error occured
183 RXEOR 3 End of record character found
184  Tx1L 4 intermediate command list executed
185  TXL 5 last command list executed
186 TXER & DMA channel error occured
187 TXEOR 7 End of record character found
| condilion code
line#3 188 - 195
line#d 196 - 203
line#5 204 - 211

it ™1, 19ag




sea 1nlarr
« Afler dina Lntarrupt, each appropriale ru/tx inlecrupl harnaioy s
called with the device number and the condition code via dma swilch

table according to The driver lLype in dma table.

>, . ( see dmaintr.c
. . ' lplimenwa o
_j speonf o

v ) ! Condition code(bit (O~1)) 1

defined below:
fointermeairale cmndl.encout2d CIMOMNDY
last comnd.s culied CLCHNTY)
error occuced

end of char.found

Wh — oW

see dma.h

A\
\
(
.
o
*
* ! 5.1. DA L/0 Memory definilion
i
e ' :
y {
1) command list
q
( A command lisl consists of 10 entries and one entry ig 10 bytles.
‘\ ' An entry formatl is?
v ) . buffer address(4 hytes): BFADR .3el by Master
. N . ) \ y
: . o . actual data length(2 bytes):ADLL RX: sel by DMAe
L . Tt sel by Master
L
« buffer size (2 byles): EBFGZ ~set by Master
. C « FUl1 byte)
. command lisl flag(1 byte): CLFLG
’ ( bit(0) =1 intermediate comm.list
=0 laslt comm.listl
‘ .set by Mastler
v C
. (1) =1 comm.list already eieculed
. .set by DMAe after interr.
- (W resetl by Master
) bC

e A . Tt ™ 40N




c
- 2) Rx/Tx common service area
.
o ‘
4
o - driver type (1 byte): DRTYP
; value
Vg @04t nvip
bsc ®"os"
sna ®"o9"
x25 aront saa spOsm. i
' «sel by Master at tne open taime.
. device status (1 byte): DVSTUS
value opened HEMOR RN L_OPENED vip.h
closed x"0oo"
a8l by Master.
. Mode control register(1 byte): MDCTL
. bit(D) = 1 characlter is conbtroled via
! RX contiol tanle . CTLTRRQ dma.h
1) = 1 characler 15 controled via
. T control table.
14 (2) = 1 only one shot(one command list)
. ) ONESHOT  dma.h
These flags are set by Master at the open time.
! These status are kepl until VIPCLOSE is requested.
“ “
! K
3) Ry service area
. . s
; (
. \\ .
C
‘I
v )
. . N . « Rx control table address(4 bytes): RXCTLA
("-\\ ' . . C . .s5el by Master at open time.
! A .
“ . FU (1 byte)
C .
. Rx command (1 byte) ! RXCMND
bit(0) = thd
(
R (7) = 1 command reguest
ot ) -.setl by Master
’j ( : .reset by DMAe after read command.
: ii . FU (1 byte) :
g3 &
e - « Rx error status (1 byte) . ¢ RXERR
. ’ ' .set by DMA.
- [ thd
b
S
; L

dle 719 1984
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« FU

current command list peinter(d hytes): RIACIPT

(4 bytles)

. DMARXW1(4 hytes)

. FU

(2 bytes)

- DMARXWE(D bLyles)

Tx service area

. T

. FU

. TX
. FU
« TX
. TX

« Tx

. FU

control table address(4 bytes)

(1 byte)

command(1vbyte)

(1 byte)

error status (1 byte)

current command slist pointer(

current data counter (2 bytes)

(2 bytes)

. DMATXW1(4 bytes)

. FU

(2 bytes)

« DMATXWZ2(Z2 bytles)

Vil A 4nay

used by DrMAae .

used by DMAe (worl areaj

used by DMAe (work area)

: TXCTILA
-5el by Master al open lime.

2 TXCHND see RXCMND

: TXERR see TXERR
4 bytes): TXCMPT see RXCMPT

: TXDTCNT
used by DMA

used by DMAe (work area)

used by DMAe (work area)



I

Device informaliun area layoud?

dev#n +—- ——mee ———e —— e e e +
VO Rx command lists(10 x 10 bpytes) |
~ ~
e e o o o 8 o e et i 50 e e e o et e e e e i o et e et 2 e
' cummand lists (10 x 10 bytes) ‘
~
PR

Roeod 7w oo n

i

Lk

' R service
e o i o e e arsa
'

H

e e e e e o e [P —— e e e +

' '

H !

+ + e A o e e e e

'

'

T service

+— e - e ———+ area
PFU t TXCMND i FU i TXERR !
+ e 4 + D ey +
tOTXCHMPT !
e e e e + + + +
¢ TXDTCNT VFU '
4+ + + + ———
i DMATXWA i
+ + + + ———
! FU i DMATXW2 |
+ + ———

AT open time, the Master must issue the notify to indicale tLhe
DMAe open to Slave(DMAe) via register 3
read cycle reg addr. 68.00.01 <{~-— veclor #nn
write cycle reg addr. A4.00.01 «<~— vector #mm

nnt: 112 go

113 abort vectord#=

114 query nn/mm + line#»8
. 115 fu
mmt 116 go

117 abortl

118 query

119 fu ..

after the firel Riu or Tw command and mode control registar are
compiled in the corresponding DMA device table of I/0 memory.

.810 registers are initialised by Master at open time.
«Each control table is allocated 1n the i/o memory following device

information area as follows:
control table pointer: for each Ru/Ti driver

4 # Z(Te/Ru)#dCdriver #)=32 byles
control table t for each Ru/Tw driver if requested

one table 256 bytles
max 256#8= Zk hbytes

gt 21, 1Ras
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N B
Al s
|
)
e

If control table 1
assucialea pointer

-dma 1titerrupl handler

.5ee dma.h

Tigly ™9

s nol requested at configuraltion tine,

must be O3

1084

see dmaintlr.c
spconf . h
lplinesw. ¢

the



driver 1nfo.area
device HZ

draver 1nfo.area

'
H
H
+
H
| device #3
+
.
}

SRR LU

driver anfo.area
H device it

o e o o o e e e s i e

rdraver info.area
H devi b

ibsc Ry ctl th pt H

+- -+
~. ~
H !
o e e e e e +
tu25 Tx ctl tb pt H
dmmms o mmomimens +
! vip Rx ctl thl H
+ - +
Vovip Tx ctl tbl H
! bsc Rx ctl tbl H
~ ~
F———— +
I %25 Tw ctl thl '
+emmm +
~ ~

tite, 24

. R

108/,

control table area if
(variable)

®/Tx control table pointer
area(fixed)
vip bsc sna =25 8 entries

requested




&3

)

O PR

VR VU S S S

>

i
"
o
mu..
i
i
[
[
i
[
i
P
M.x
+ -
|
1
{
i
P
t oa
1
+ -

o o s £ e o o e o o o e o e e o e ot e e e - e 2 e o e e e e <

cmnd 1ist

"
i
1
H
H

(AT

'
H

[

e e

S SO

m e i e 1 e 1= e e o et e e o e o o e o e e

Hheo)=1/01

M

o+

(1)=1

e o e = = e e s

en e e 2o o e s o e e et o e et e . e e e e 2 o . e e e e e e o+ 2 <

Common 3V areada

e e e e e e e

M{npen)

e e e o o e e o s e o et o

DVETY

O
)
i

'
i

e

n
e et e e e 2 e e e e o e e e

RXCTLA

e

s e e e o e e

e o e e e o e e e e o e e e e

e mm me ee e e e en we == ==

se@rvV area

RX

Miopen) |

R

il
i

RXCMND

[ QU

P S S

RXERR
e e e

'
i

————

RXCMPT
o

—

DMARXW1

-

DMARXW2
e e o e e e e e o e i e o e e

TX serv area

'
i

M(open) |

TXCTLA

e e e

]
i

e e

TXCiND

1
i

————

TXERR

!

e e e

.

TXCMPT
[P

]
'

———————

TXDTCNT .
i e e e e e e b e e e e

——————

D

DMATXW 1

——— -

b

DMATXWZ

b e

— e m

D DMA

note:

M Master

ceva,

-

INRRY]



3.2.

84 anterrupt

The following interrupt vector numbers are defined for each driver:

Tty
vip
bsc
sMa

na%d

RETREYS

HEa
#76
#112
#1444
#160

21,

H#97%

#1711
- #1127
- #1159
- B173
108

ai00 -2

5101
s101

o

sio1-2
s101-2

see

spsio.h

interrupt.s
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S

0

K

B

"

H

v

.

¥

A

K .
1
¥
P
'
\

" :
.

» \

LY :

frrlee

- a0

c
b nole
o & hex
G.1. znilializalion
-
= the lock_byle wilh the value :
defMain sc lockIMSPOICNDRVCTLI 0 see vipMAIN.C
LP drvdtiidevs. lock IUFFY see spays.h
~ LP: initialise freevliist: buffer pool ...vblock link
sel each device area in snared memory to systam lable in 1lm.
(. «}us_smtlinej) fmmm—— §l.~>shvbsulli1nel0l)
/
. b6.2. @pen
1) for vip
4
\
[ MAIN:
' - The lock byte, which indicates the supported driver type, is tested.
. And if it's free, the vip driver type(DVIP) is compiled in it.
If it’s not free, an error is given back to user.
- initialise the requested node/line table 1
line table .
1 status L opened
1 dev 11ne#(0-3)
' 1 devx driver + slot# fput no node
1 mode ~LOFDX
1 pads NPADS
. 1 syns TNSYNS
1 devs node map -
T 1 ruch R © buff addr.
1 tuch T ¢ buff addr.
node table -
v status vV OPENED
v dev node address
voflyg user parameler
v omode user parameter
C -
LP:
(\

™ 100,




e .
p Tne Following Lhinges are donmedin LP):
. - initialise of:
4 <« DMAe interface :call dmainil  relurn’! -1)—-.error
| X ) evror VihOES o bulfer 1o tw buffer paol
CTLTE R ctl tbl not detrined
VoL .. SI0 reginters tew Vsioinlb din viplPLc
-« lock byte :DVIP
- test DGR dsrpoil tif reaay, 1 status L D3R L 3YN un.
= If it's &1l ok ,VIPACK 135 senl back to FHain.
If no, YIPNACK 18 sent and error code is compiled in line.}able
* (1L errlp)
.
{
4
v 7
¢ 6.8. close
. :
: .
L
- ralease ihe lock_byte.
. MAIN: O
8 LP 1 x“"FF"
\ . MAIN:
: \ . - resel line lable:
' 1 devs corresponding device # bit off
.. 1_status 0
: : 1_ndevs -1 node #

. P ‘ .
J ' C - resel sio registers:

HTCTL “{TCRDTR!TCRRTSG I TCRTXENAE)

GMDREG CRTXINTAES

(

- . (

C

<

. ',v‘

! « L

(TS YRR R B TE Y. V)



. . @eid.  Anberrupl
(
.
4
| C\ : 1
o - = When an interrupt is occureda, the proper interrupt handling
routine address 15 se2lected using the lock hyle.
MATN: SOe ui br Lo vipint:
K Loz see lpmain.c br to vipin si0 interrupt
br %to vipanlys atlention inir.
6.3. read
(
ok G - read operation
MAIN:
|
v ‘ When Main driver received READ command from upper level, the
. following operations are down?
. 1) If Rx ¢ buffer is locked, delSy is called until this Rux
K N\ . c¢_buffer is unlocked.
) B 2) sends VIPREAD to LP with the request data lengtlh(u.u_ count).
' . And sleep is called.
; " ' \ It is waked up when VIPRDMSG has been received from LP.
\ 3) [fF ready, a message is moved into the user buffer from
! / : . C ¢_buffer until the last record is detecleda.
i before detecting the last record ,the c_buffer became
| " emply{1e, a measage is not completed) and sleep is called
,E C until Lhe neut command(VIPRDMSG) is received.
- A command (VIDTW:data wail) is sent lo LP.
’ ( Command in input queue is read only one at a time...7777
" ‘
f. The following error cases are assumed!?
N s
e 777
I .
4 “
N LP:
| ! . .

Y : . s : Inle 24 1084




Commang (V] f

MEemory

tama, if

The

input
associataed with

1S

receirved.

vipread(vl,vp,par)

Leen
17
measage

the node,il is
¢ burfer an shared nemory until reaching Loe

received, Lhe gala
Lhe appropriste
13 already
moveu

swhich se g Thi oyl vaia VIPREAD par.
And command {(VIPRIMGG) 55 =enl Lo Main.
Duraing transfer of a messzage,when There 1n nn free
Aaffer, Lhig node proces,ing 13 woallbieg urlid

vipanly = (VIPREAD)

vi: line table address
vipi: node table adaress
par: 0= caller 15 vipin
1= caller 1s
2= caller is

by

call vipget

If return code is 2,

vipanlys(VIPDTW)

Rx ¢ buffer is locked associated

Before calling this routine ,the
caller:
vipin?
= V DATARDY & V VYRDREQ on
- R¥ ¢ buffer associated with this line
not Toclked .
vipanlys:®
VIPREAD comm.?
- V-RDREG on
~ Rx ¢ buffer is not locked.
VIPDTW comm.:
with“line and node.
If par is 1/0, the Rx ¢_buffer is locked.

VIPRDMSG command is
with the transfered data length. Wait VIPDTW command.

If return code is O, VIPRDMSG command is

data length .

This Rx ¢ buffer is unlocked.

If a message is sent completely to Maintiefvp->v ri.v nc

=0), next flags are set/recet:

v chbstat
v status

If some data remains in vlist(in local memory), this
data 1s sent when next VIPREAD command is received.

If retun cade

is not O/Z2,

~UDATARDY
~“V_RUSY
VTNOMSG

sessssnnsvensnethd

Tl 7y

“ons

noae
storad in

vesue s Led

followinyg cheches

sent Lo Main

errore procedure is



£

called

into

e
HaO. wrilu
I e wriry
(
Main:
- s owhiebher or no T o buifer i4 lochea.

Lfoitts locked, dalay is called To checr This Flag.

If no, Tu ¢ bulf 15 locled and user ala 18 moveud

into ¢ butfer according to the o Lu tate(l cbhstatl.,

During data transfer, i “here 15 no s ce, sleep 13

Thie is wakeaup when VIPCETE command is received.

And the remained data is moved into ¢ buffer again.

This is released wihen Lhe compiete dala is Lransferd

c buffer.

LP:
format: vipwrite(sp,vl)
Spt spsys address in 1lm
vi: line table address
- called by vipoul in lpmain

¢ - get node address from a recard in Ty ¢ buffer

- whén a message is the first timﬁ(VMTXCENA1T=v~cbstat
¢ off),one vbhliock is fetched from vfreelist in local
memory(by allocvb()) and it is linked to the vlist

in v tx.

{ Before reading the c-buffer, text header(S TEXT) is
' store in the vblock and character length/read pointer
are updateditvb~:v nc,vb->v buf and vp~iv tx.v nc).
Lrc will be caluculated unlil EOT is put™in buffer.

. - call vgetlplread Tx c_buff-->vlist)

~ If a message is not complete, V TXCRWAIT is set on

. and it waits the next call from-lpmain. And
b VIPCEFRE command is sent to Main.

= 1f a message is moved completely, V_TXCBWAIT flag is
resetl and ‘tail message(ETR/ETX + LRC + EOT + nPAD) is

put in the vblock in local memory.

~ V_TXMSG is set on(v_state) and VIPCEFRE command is

send to Main.

\ notet If L block 1is on(vl‘blnstatus) ETH is pul,viceversa ETH.

This message is sent to line when polling message
is. received.

taly P11, 10as



v

,_
o
€

6.7 OVEN gpecalion gata f

Al (-
(mashed mode) (
. ( : !
ar H H
" H H
o ( H H
v ! !
‘ 2 Z
H chack DSR ...
' ! :
. f : !
. '
! P R —————
. ' '
; :
oo | |
+
;
; :
141 N
IS : {
. , .
Y « <
o _& s
. (
A}
) s
:
(
(
(
h (
o
o C
i
. T, E

Unmasr.aa mode)

'
'
'
i
i

Moy

150 time

driver

inrtialise VIPUAEN
i 1nit.lin/node
tlbl. setl lock
«wvfreelist,etc | byte...
sel Lock bhyle !
if DSR redy H
if no,wait dsr |
DMA init. H
it oerr, PSR
or VIPNACK
if all ok, =—=——————-— s
VIPACK
1]
24

ey




b

-

-
LR g o

CLube

Gpeiabion usta flow

(masked mode)

i

,

J

'

!

)

!

\

)

\

el

'

.
ceven o

'

L

)

'

'

|

July 21. 1984

vea op
resel sio
lock bytle
etc 1f ok

(unmasked mode)

Main

driver

if ndev-1=0

VIPACK

lock

byle=00

user
CLOBE
'
1
|
i



-
] c XAy
READ operalion data flow:
(@
C |
: ( (masked mode) (unmasked mode) aain driver user
. : i H Vouf oo b lkd H
' H ' Cwali. tf na !
( | H H L e e
. H H H REAL(C1))
] l - - H
C ! : H Dta.ll)
H osel VIPREG on H sleep(a) |
D & (R I N 1 H noae tol a H H
¢ dataza ' ! wait H H
e mSy COmplete ) | H
. .5 iprf oon leVipanlys H H
( .node a rdy L t. move msg lm ! !
(VDATARDY) «eees Lo ¢ bf —eme—meee E H
5 ! - VIPRDMSG( L) !
' Hodnt 1m ! onode b wait I wakeup a H
! noue a wait Pomove msg ¢ bf |
. —eeemm—==3mayg complete !¢ bf LKD { to usr Lf T :
N y ' - - -
: s 1prf b oon H e m msy not H
! node b rdy ! VIPDTW complete |
, B ! ! move msy lm to ! H
v C ! ! ¢ bf(complete)——=—=3 !
o . ! ! node b wait  VIPRDMSG(1') !
H i ! c bf UNLKD H msy complete!
{ ! i - ! node a end H
) ! H 1+1'=< 11 i '
K ' Vif Lo 11 H h i
4 ' ( ! tvMY RPUSY “VDATARDY H
= ! { v_Nomsg on ! !
v . .
v R [ note: 11 user request data length
a,b node address
R N . 1 recorded data length

& :
; (

. C

' C

Yt T Anay,



- boereds WRITE operalaon daia {flow:
.
¢
=Y " . ' (masked mode) (unmashked mode) (Main driver) (user)
C‘ H . H tif ¢ bf lkd H
’ \ ( ! : v delay !
! H VIR T c‘bf LD
( | H Voo ouf ie LKD HERY:
H H imove msg lo '
! ' te b if no freed
. r ! H lspace-rsleep H
H ¢ ( vipout) H —— H
H T ¢ bf polling ! |
- H imove msg frm c H H
! : ! bf to lm.if msg ! !
. ! ! not complete ~—--w-—m—ol !
' ¢ ! ! owait VIPCIFRE !
R H ot e e ! waleup H
H v tx i I move remained msg
4 polling meg ! G T e S f
H ! H i complele msqg. |
i —————————————— > ! ! msg complete ! €_bf SUNLKD H
RS : ! ! V_TXMSG on ! !
' ! (writsyn) ! o e e > !
e + ! VIPCEFRE H
) C SYN t=m==) txintr H ! !
W ' send message | ' !
g |
" .
P (
! !
N .
. {
'
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