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1. GENERAL DESCRIPTION 

The 1ine frocessor 0 is an intellIgent communicatIon processor with 
SGM2-VME bus Interface, wh tch supports up to 6 fu II dup I ex channels 
with RS-232C and RS-422A Interfaces, for serIal communicatIons and one 
CentronIcs/IBM paral lei prInter Interface. 

In VME env I roment the LIne Processor 0 I s a s I ave contro I I er fu I I Y 
compat Ib Ie wh ich responds to 32-b It addressing and 8 or 16 b it 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 I nterchange v I a a 
shared-RAM allocated on the LPO; 

from host to LPO by wrftlng an 1-blt 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-blt 
vector durIng Interrupt acknowledge cycle. The request level and 
the vector are programmable by the local processor. 

The memory of the LP cons I sts of 32Kbytes EPROM area, 512Kbytes of 
Loca I D I nam' c Memory, 64Kbytes of Shared Sram Memory and 16Kbytes of 
I/O Sram Memory. 
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1 .1 HARDWARE DESCRIPTION 

The Major Block Diagram of the LINE Processor 0 board Is descrIbed 
In details In FIg. 1.1 where It Is possible to see the following 
functional areas: 

- the local area; 

- the I/O area; 

- the shared area; 

The maIn functIonal blocks are: 

- MICROPROCESSORS AND DMA EMULATOR 

the mIcroprocessors used are the 16 bIt Motoro I a MC68000. They 
operate at 12.5 Mhz clock and they have an addressing capabilIty 
up to 16 Mbytes (see para. 1.1.1); In th r s board one r s master, 
the other Is slave and It emulates a DMA. 

- MA$TER AND SLAVE INT & INTA LOGIC 

thIs logic permits to handle the Interrupt lInes (see para. 
1.1.2.); 

NOT I FY . INTERRUPTS. 

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

- CHIP SELECT AND CONTROL LOGIC FOR I/O, LOCAL AND SHARED AREA 

the main functions carried out by this logic are the fol lowing: 

- generation of the chip-selects; 

- generat Ion of contro I signa Is (for examp I e, the READ and 
WRITE clocks of the memory, etc); 

- generation of DATA TRANSFER ACKNOWLEDGE signal 'towards 
MC68000; 

- generation of a time-out signal (BERR line) every 16us If 
on-board per f phera I don't return DTACK sIgna I wIth In th Is 
tIme; 

The 16 Mbyte address I ng spaces of the processors are subd f v I ded as 
shown below: 
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LINE PROCESSOR 0 - MASTER PROCESSOR MEMORY MAP 

SYSTEM BUS VME BUS * 

FF.FF.FF 1----------------------------1 
1 RFU 1 256 Kbytes 

Fe.DO.DO 1----------------------------1 
ATIENTION LOGIC 

F8.00.00 1----------------------------1 -----56.38.00.00 
RESET SYSTEM FAIL 

F4.00.00 1----------------------------1 -----56.34.00.00 
RFU 

FO.OO.OO 1----------------------------1 
RFU 

EC.OO.OO 1----------------------------1 
IGOR 

EB.OO.OO 1----------------------------1 

RFU 

EO.DO.CO I----------------------------t 

RFU 

08.00.00 1----------------------------1 
1 
1 RFU 
! 1 

DO.OO.OO 1----------------------------1 
1 1 
1 RFU 1 
1 1 

C8.00.00 1----------------------------1 -----56.08.00.00 
1 I 
1 SHARED SRAM 512 Kbytes 
1 1 I 

CO.OO.OO !----------------------------1 -----56.00.00.00 
- -

* Map for the first Line Processor with the Processor Number O. 
For the others see para. 1.1.7 processor. number and board type 
detection. 
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i( 

1----------------------------1 
BF.FF.FF 1 

I PIT 
1 1 

BB.OO.OO 1----------------------------1 
1 1 
1 RFU I 
I 1 

BO.OO.OO 1----------------------------1 
I 1 
I PROCESSOR NUMBER REGISTER 1 
1 I 

AB.OO.OO 1----------------------------1 
IWRITE NOTIFY VECTOR REGISTERl 

A4.00.00 1----------------------------1 
1 READ I/O TERM.VECT.REG 

AO.DO.CO 1----------------------------1 
RFU 

( 98.00.00 1----------------------------1 
1 
1 RFU 
I 1 

90.00.00 1----------------------------1 
1 1 
I RFU 1 
1 1 

88.00.00 1----------------------------1 
RFU 

80.00.00 1----------------------------1 
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1----------------------------1 
7F.FF.FF MODEM 0 REGISTER OUT 
7C.OO.OO 1----------------------------1 

MODEM 1 REGISTER OUT 
78.00.00 1----------------------------1 

MODEM 0-1 REGISTER IN 
74.00.00 1----------------------------1 

RFU 
70.00.00 1----------------------------1 

WRITE 1/0 TERM. REG. 
6C.OO.OO 1----------------------------1 

READ NOTIFY VEC. REG. 
68.00.00 1----------------------------1 

RFU 

60.00.00 1----------------------------1 

RFU 

58.00.01 1----------------------------1 

S I 02 LI NES 4-5 

50.00.01 1----------------------------1 
1 
1 SI01 LINES 2-3 
I 1 

48.00.01 1----------------------------1 
1 ! 
1 SIOO LINES 0-1 ! 
! 1 

40.00.01 1----------------------------1 
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3F.FF.FF 
1----------------------------1 

RFU 
1 
1 
1 

38.00.01 I----------------------------J 

RFU 

30.00.00 1----------------------------1 
1/0 SRAM 

28.00.00 1----------------------------1 

RFU 

20.00.00 1----------------------------1 

18.00.00 

RFU 

1----------------------------1 
1 
1 
I 

RFU 

10.00.00 1----------------------------1 

LOCAL DRAM 

08.00.00 1----------------------------1 

LOCAL DRAM 

00.00.00 1----------------------------1 

I 
512 KByte 

( 
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IHONEYWELL INFORMATIONI I SPEC. NO. , SHEET IREVISION' 

SYSTEMS ITALIA 'LINE PROCESSOR 0 I " I 
, P.D.D. I A78xxxxxx I 9 I DRAFT1 , 

+---------------------+--------------------+-----------+------.+--------+ 

LINE PROCESSOR 0 - SLAVE PROCESSOR MEMORY MAP 

'SYSTEM BUS VME BUS * 
FF.FF.FF 1----------------------------1 

RFU 256 Kbytes 
Fe.co.co 1----------------------------1 

ATIENTION LOGIC 
FB.CO.OO 1----------------------------1 -----56.38.00.00 

RESET SYSTEM FAIL 
F4.00.00 1----------------------------1 -----56.34.00.00 

RFU 
FO.OO.CO 1----------------------------1 

RFU 
EC.OO.OO 1----------------------------1 

IGOR 
EB.OO.OO 1----------------------------1 

RFU 

EO.CO.OO 1----------------------------1 

RFU 

08.00.00 1----------------------------1 
. I 

RFU 

00.00.00 1----------------------------1 

RFU 

CB.OO.OO 1----------------------------1 -----56.0B.00.00 , 
SHARED SRAM 512 Kbytes 

I 
CO.CO.CO 1----------------------------1 -----56.00.00.00 - -

* Map for the first Line Processor with the Processor Number O. 
For the others see para. 1.1.7 processor number and board type 
detection. 
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1----------------------------1 
BF.FF.FF 1 

! PIT 
1 1 

B8.00.00 1----------------------------1 
1 1 
1 RFU 1 
1 1 

BO.OO.OO 1----------------------------1 
1 1 
1 PROCESSOR NUMBER REGISTER 1 
1 1 

AS.CO.DO 1----------------------------1 
IWRITE NOTIFY VECTOR REGISTER! 

A4.00.00 1----------------------------1 
I READ 1/0 TERM.VECT.REG 

AO.DO.DO 1----------------------------1 

RFU 

98.00.00 1----------------------------1 

RFU 

90.00.00 1----------------------------1 

LOCAL DRAM 

88.00.00 1----------------------------1 

LOCAL DRAM 

80.00.00 1----------------------------1 

HONEYWELL CONFIDENTIAL AND PROPRIETARY 



IHONEYWELL INFORMATIONI SPEC. NO. SHEET IREVISIONI 
I SYSTEMS ITALIA LINE PROCESSOR 0 I I 
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( .... ~ , 

1----------------------------1 
7F.FF.FF MODEM 0 REGISTER OUT 
7C.OO.OO 1----------------------------1 

MODEM 1 REGISTER OUT 
78.00.00 1----------------------------1 

MODEM 0-1 REGISTER IN 
74.00.00 1----------------------------1 

RFU 
70.00.00 J----------------------------I 

WRITE 1/0 TERM. REG. 
6C.OO.OO 1----------------------------1 

READ NOTIFY VEC. REG. 
68.00.00 1----------------------------1 

RFU 

60.00.00 1----------------------------1 

RFU 

( 58.00.01 1----------------------------1 

SI02 LINES 4-5 

50.00.01 1----------------------------1 
1 
1 SI01 LINES 2-3 
1 1 

48.00.01 1----------------------------1 
1 1 
1 SIOO LINES 0-1 1 
1 1 

40.00.01 1----------------------------1 

c 
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1----------------------------1 
3F.FF.FF 

RFU 

38.00.01 1----------------------------1 

RFU 

30.00.00 1----------------------------1 

1/0 SRAM 

28.00.00 1----------------------------1 

RFU 

20.00.00 1----------------------------1 

RFU 

18.00.00 I----------------------------J 

RFU 

10.00.00 1----------------------------1 
. I 

EPROM I 
I 

08.00.00 1----------------------------1 

. EPROM 

00.00.00 1----------------------------1 

I 
512 KByte 

I 

HONEYWELL CONFIDENTIAL AND PROPRIETARY 



c 

- ---------------- I -----------, -----------------r-'~ .-~,--. 

IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A7Bxxxxxx I 13 I DRAFT1 I 

I SYSTEMS ITALIA LINE PROCESSOR 0 
I P.D.D. 
+---------------------+--------------------+-----------+------~+--------+ 

- ONBOARD/VME DECODE 

th I slog I c carr I es out the shared-b us req uests to th e BUSCON 
when either the loca I processor or the system CPUs want to 
transfer data Into shared memory, or attention register, or BIL; 

- I/O MEMORY 

The 1/0 memory consists of 2 BxBKbytes static ram connected in 
such a way that It constitutes one BKword bank. 
It Is mapped in the fol lowing address range: 

- OB Kwords bank: 2B.00.00 Hex --> 2B.3F.FF Hex. 

- EPROM 

I n the 110 area we find the EPROMS, two 16 Kbytes packages 
(Eprom 2712B) have been used. These two packages are connected 
in such a way that they constitute one 16 Kwords bank; the 
required access time is 200 ns which allows the dialogues to be 
carried out with one wait cycle. The BKwords/16Kwords EPROM bank 
Is mapped in the fol lowing address range of the slave 6BOOO: 

- 16 Kwords bank: 00.00.00 Hex --> 00.7F.FF Hex. 

The Eprom code carries out the fol lowing functions: 

- Exception Vector Table; 

- Resident DiagnostIc RoutInes; 

- H/W initialization of the whole LPO board; 

- LOCAL MEMORY 

the loca I memory cons I sts of 16 256K x1 DRAM packages p I us two 
256K x1 DRAM packages ut i I I zed I I ke 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 
following address range: 

BO.OO.OO Hex --> B7.FF.FF Hex; 

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

00.00.00 Hex --> 07.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 condition can be removed under Operating System control 
writing or reading ( byte or word length) the RESET SYSTEM FAIL 
flip/flop located at the fol lowing address: 

F4.00.00 Hex for the system bus 

56.34.00.00 Hex for the VME bus (first processor . 
number) 

The d I agnost I cs can generate an I nverted memory check bit to 
test the error detection circuit. For this feature the PC4 Port 
C bIt of the Para I leI 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). 

- SERIAL INPUT OUTPUT 

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

- PARALLEL INTERFACE TIMER (PIT) 

It Is a logIc which permIts to send sIngle or perIodIc 
programmab I e I nterrupts to the MC68000 microprocessor and to 
connect the prInters having an IBM and CENTRONICS type parallel 
Interface (see para. 1.1.4). PIT Is also utJlIzed 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 compatfbi IIty, 
a I low I ng 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 eIght 8Kx8 SRAM packages plus two 
64Kx1 SRAM packages utI I Ized I 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 fol lowIng address range: 

CO.OO.OO Hex --> CO.FF.FF Hex; 

When an error occurs I n the Shared Memory, the check log I g 
asserts the BUS ERROR signa I to the processor that I s read I ng 
the memory. 

The d I agnost I cs can generate an I nverted memory check bIt to 
test the error detectIon circuit. For this feature the PC4 Port 
C bit of the Paral lei 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 ModeJ). 

- VME BUS INTERRUPTER LOGIC 
this logic 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 fail, 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 lines. 
It Is also possible to know which kind of communIcation board 
was inserted (SPO or LPO). (see para. 1.1 .. 7>. 
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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 main characteristics of this microprocessor are the fol lowing: 

- 64 pins Microprocessor; 

- 16 bits Data Bus; 

- 24 bits Address Bus; 

- 16 Megabytes which are directly addressable; 

- I/O mapped In memory; 

- 17 Internal 32 bIts regIsters; 

- 32 bIts Program Counter; 

- 16 bIts Status Register; 

- 56 dIfferent types of Instructions; 

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

- two prlviliged statuses: SUPERVISOR status and USER 
status. 

The two microprocessors share the same bus and memor r es and can 
communicate each other by the NOTIFY INTERRUPT and the TERMINATION I/O 
INTERRUPT (see para. 1.1.2). 
At the InitIal time the master Is In HALT state until the slave 
Initializes the LPO board. When the slave processor finishes Its job, 
(It prepares exceptIon tables, It down-loads programs In the local and 
I/O 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.1.1.4). 

Thus the master leaves Its halt state and starts Its routine whl Ie 
the slave keeps on waiting for commands from the master. < 

I tis 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. 
I/O MEMORY In 560 ns. 
SHARED MEMORY in 640 ns. 

Slave 68000 access to LOCAL MEMORY In 560 ns. 
I/O MEMORY in 320 ns. 
SHARED MEMORY In 800 ns. 
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IMVNcTWcLL IN~URMATIONI 

I SYSTEMS ITALIA I 
I I 

.. -~"-rSPEC.NO~ -rSi.fEET-~TRE~T--" 
LINE PROCESSOR 0 I I I I 

P.D.D. I A78xxxxxx I 18 I DRAFT 1 I 
+---------------------+--------------------+-----------+------~+--------+ 

If the MASTER processor wants to read or write the I/O 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 I/O memory by the MASTER 
processor during the same condItion upon described, the master will 
not re-run the I nstruct Ion, but a BUS ERROR w I I I happen. A software 
treatment of this BUS ERROR must be done. 

For further detal Is refer to "16 BIT MICROPROCESSOR DATA MANUAL" 
Revision June 1983-B012B of MOTOROLA INC •• 
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I A78xxxxxx I 19 I DRAFT1 I 

+---------------------+--------------------+-----------+-------+--------+ 

1.1.2 MASTER AND SLAVE INT & INTA LOGIC 

The iNT & INTA LOGIC carries out the fol lowing functions: 

- It receives the Interrupt signals; 

- It handles the Interrupt priorities; 

- It notIfIes to the MC68000 the Interrupts with the highest 
priority by coding the three lines, IPLO, IPL1, IPL2 
(Interrupt Control); 

- It acknowledges and handles the Interrupt Acknowledge cycle 
using FCO, FC1, FC2 lines (Processor Status) and the A1, A2, 
A3 address signals. 

I n the LPO board have been rea I I zed two Interrupt & J nterrupt 
acknowledgment loglcs: one for the master processor, the other for the 
slave. 
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,~~~------------------T--------------------T-----------T----------------+ 
IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 
I I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 20 I DRAFTl I 

+------------------~--+--------------------+-----------+-------+--------+ 

The master handles the following Interrupts: 

Level Interrupt 

+ with the highest 
prIority 

7 (NMI) NOT USED 

/ ( Special RX Cond. 
I ( RX Data Request 
I LI NE'2 < TX Data Request 
I ( STS CHG Request 

SIOl I 
I ( Special RX Cond. 
I LINE'3 < RX Data Request 
I ( TX Data Request 
I ( STS CHG Request 
I 
I ( Special RX Cond. 
I ( RX Data Request 
I LINE'O < TX Data Request 
I ( STS CHG Request 

6 SIOs SIOO < 
I ( Special RX Cond. 
I LI NE'l < RX Data Request 
I ( TX Data Request 
I ( STS CHG Request 
I 
I ( Special RX Cond. 
I ( RX Data Request 
I LINE'4 < TX Data Request 
I ( STS CHG Request 

SI02 I 
I ( Special RX Cond. 
I LINE'5 < RX Data Request 
I ( TX Data Request 
I ( STS CHG Request 
\ 

5 NOT USED 

4 INTERRUPT FROM DMA EMULATOR (SLAVE PROCESSOR) 

3 TIMER 

2 ATTENTION REGISTER 

1 PARALLEL PRINTER 

0 NO INTERRUPTS 

- with the fowest 
prIorIty 

All interrupt are vectored. 
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+---------------------+--------------------+-----------+----------------T 
IHONEYWELL INFORMATIONI \ SPEC. NO. I SHEET lREVISION\ 
\ SYSTEMS ITALIA \ LINE PROCESSOR 0 \ \ \ \ 
\ P.D.D. \ A78xxxxxx \ 21 I DRAFT1 I 
+---------------------+--------------------+-----------+------~+--------+ 

When the SLAVE needs to commun Teate with the MASTER processor It 
must write the Interrupt vector In the 1/0 TERMINATION REGISTER 
located at: 

and 
Hex 6c.oo.01 for the write cycle 

Hex Ao.00.01 for the read cycle 

Then wrItIng a zero In the PCO bIt of the PIt Port C, It gives 
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 I s one, write the I nterrupt vector on the I/O 
TERMINATION REGISTER. 

3) Write a zero in the PCO bit of the Pit Port C (INTERRUPT TO THE 
MASTER) • 
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·---------------------T---------------------r-----------T-~---------"''''''T·' 

IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 
I J P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 22 I DRAFT1 I 

+---------------------+--------------------+-----------+------~+-----.--+ 

On the contrary, the slave processor handles the followIng 
Interrrupts: 

Level Interrupt 

+ wIth the hIghest 
prIority 

7 (NMI) NOT USED 

6 NOT USED 

/ • 
I { RXRDY DMA signal 
I 1I NE'2 < 
I { TXRDY DMA signal 

SI01 I 
I ( RXRDY DMA signal 
I lINE#3 < 
I ( TXRDY DMA signal 
I 

5 SIOs < 
I 
I 
I ( RXRDY DMA signal 
I LINE'O < 
I ( TXRDY DMA signal 

SIOO I 
I ( RXRDY DMA signal 
I LINE'1 < 
I ( TXRDY DMA signal 
\ 

4 NOT USED 

3 NOT USED 

2 NOT USED 

NOTIFY INTERRUPT 

AI I the Interrupts are vectored 
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------------.-----------T----------------+ 
IHONEYWELL INFORMATIONI SPEC. NO. SHEET IREVISIONI 

SYSTEMS ITALIA I LINE PROCESSOR 0 I I 
I P.D.D. A78xxxxxx 23 I DRAFT1 I 

+---------------------+--------------------+-----------+-------+--------+ 

The S i os interrupt the s I ave processor us i ng the TXRDY and RXRDY 
pins connected to a priority encoder that gives the following priority 
to each I ine (from highest to lowest): 

Line 2 Receive Ready 

Line 2 Transmit Ready 

Line 3 Receive Ready 

Line 3 Transmit Ready 

Line 0 Receive Ready 

Line 0 Transmit Ready 

Line 1 Receive Ready 

Line 1 Transmit Ready 

The interrupt vector is automatically generated by a logrc that 
provides different interrupt vectors: 

Hex 40 for Line 2 Receive Ready Interrupt 

Hex 41 for Line 2 Transmit Ready interrupt 

Hex 42 for Line 3 Receive Ready interrupt 

Hex 43 for Line 3 Transmit Ready Interrupt 

Hex 44 for Line 0 Receive Ready i-nterrupt 

Hex 45 for Line 0 Transmit Ready Interrupt 

Hex 46 for Line Receive Ready interrupt 

Hex 47 for Line Transmit Ready Interrupt 
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------------.-----------T----------------T 
IHONEYWELL INFORMATIONI SPEC. NO. SHEET IREVISIONI 

SYSTEMS ITALIA I LINE PROCESSOR 0 I I 
P.D.D. A78xxxxxx 24 I DRAFTl I 

+---------------------+--------------------+-----------+------~+--------+ 

The master processor to interrupt the slave, must 
interrupt vector in the NOTIFY REGISTER located at: 

write the 

Hex A4.00.03 for the write cycle 
and 

Hex 68.00.01 for the read cycle 

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

The right flow of the MASTER operations Is: 

·1) Test unt II the PCl b It I s set to one from the SLAVE processor 
(NO INTERRUPT PENDING). 

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

3) Write a zero In the PCl 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. 

Th is vector I s then I atched and used by the MC68000 to se I ect 
one of the 256 possible pointers of the Exception Vector Table located 
I n Eprom for the s I ave microprocessor and I n I oca I DRAM for the 
master. 

The MC68000 Microprocessor can be set at an "I nterrupt Pr I or Ity 
Level" so that the Interrupts having a lower or equal priority will 
not serviced. 
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------------------T--------------------+-----------+----------------+ 
IHONEYWELL INFORMATIONI SPEC. NO. SHEET IREVISIONI 
I SYSTEMS ITALIA I I I 
I I 

LI NE PROCESSOR 0 
P.D.D. A78xxxxxx 25 I DRAFT1 I 

+---------------------+--------------------+-----------+-------+--------+ 

1.1 .3 SERIAL INPUT OUTPUT 

The LPO serIal ports al low Local and Remote Asynchronous 
CommunIcatIons and Local and Remote Synchronous communicatIon by means 
of RS-232C (V24/V28) and RS-422A (Vl1) electrIcal Interface. 

The handlIng of the serIal ports are made by the SerIal Input Output 
(SIO) 68564 whIch are LSI chIps wIth 48 pIns dual In lIne packages 
operatIng at 5 Mhz clock. 

TheIr maIn characterIstics are the fol lowIng: 

- compatible wIth MC68000; 

- two independent ful I-duplex channels; 

- dIrect I y addressab I e reg I sters (a I I contro I reg I ster are 
read/wrIte) ; 

- receIve data regIsters are quadruply buffered, transmIt 
regIsters are doubly buffered;; 

- Self-test capabi lity; 

- Dma pIns; 

- daIsy 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 
* xl, 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 checkIng; 

- BIt synchronous features:; 
* abort sequence generation and detection; 
* automatic zero insertIon and detection; 
* automatic flag InsertIon between messages; 
* address fIeld recognition; 
* I-field residue handling; 
* valid receive messages protected from overrun; 
* CRC-CCITT block check generatIon and checkIng; 
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.---------------------T--------------------+-----------+--------~-------+ 
IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 

I I I I 
I A78xxxxxx I 26 I DRAFT1 I 

I SYSTEMS ITALIA I LINE PROCESSOR 0 
I P.D.D. 
+---------------------+--------------------+-----------+------.+--------+ 

1.1.3.1 CONFIGURATION 

The configuration consists of 6 Serial Ports • These ports or lines 
are Indicated as fol lows: 

/ / RS-232C (up to 38.400 Bps) 
I / ASYNCHRONOUS < 
I I \ RS-422A (up to 19.200 Bps) 
III NE#O < 
I I 
I \ SYNCHRONOUS < RS-232C (up to 19.200 Bps) 
I 

SIOO < / RS-232C (up to 38.400 Bps) 
I / ASYNCHRONOUS < 
I 1 \ RS-422A (up to 19.200 Bps) 
! 1I NE#1 < 
I I 
\ \ SYNCHRONOUS < RS-232C (up to 19.200 Bps) 

/ 
! / ASYNCHRONOUS < RS-422A (up to 76.800 Bps) 
1 I 
III NE#2 < 
I 1 
I \ SYNCHRONOUS < RS-422A (up to 100.000 Bps) 
I 

SI01 < 
1 
I / ASYNCHRONOUS < RS-422A (up to 76.800 Bps) 
! I 
III NE#3 < 
I I 
I \ SYNCHRONOUS < RS-422A (up to 100.000 Bps) 
\ 

/ / RS-232C (up to 38.400 Bps) 
! LINE#4 > ASYNCHRONOUS 
! \ RS-422A (up to 19.200 Bps) 

SI02 < 
I / RS-232C (up to 38.400 Bps) 
1 LINE#5 > ASYNCHRONOUS 
\ \ RS-422A (up to 19.200 Bps)' 

To the LINE#O is assigned the role of CONSOLE. 
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+---------------------+-----------~--.;~.;.;~--+---------.;.~+----------------+ -_. 
IHONEYWELL INFORMATIONI 
I SYSTEMS ITALI A I LI NE PROCESSOR 0 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 27.1 DRAFT 1 I I I P.D.D. 

+---------------------+--------------------+-----------+------~+--------+ 

The maximum speeds reachable by each line are: 

RS-232C 
ASYNC 

1 RS-232C 
1 SYNC 

RS-422A 
ASYNC 

1 RS-422A 
1 SYNC 

----------------------------------------------------------------------
! 

LINE 0 38.400 19.200 19.200 ! 
1 

LINE 1 38.400 19.200 19.200 ! 
! 

LINE 2 76.800 ! 100.000 
! 

LINE 3 76.800 1 100.000 
! 

LINE 4 38.400 19.200 1 
1 

LINE 5 38.400 19.200 ! 
! 

The maximum distance reachable with the RS-232C interface is 15 
meters. 

According to the DSA-46 that defines the standard for DTE to DCE 
direct connection via balanced voltage digital interface circuits, the 
maximum distance reachable with the RS-422A is:' 

BIT RATE 

up to 20KBps. 

up to 40KBps. 

up to 80KBps. 

up to 100KBps. 

DISTANCE 

1200 meters 

600 meters 

300 meters 

240 meters 

The choice between the electrical interfaces RS-232C and RS-422A 
Is made using dIfferent cables for lInes 0/1/4/5. The fInes 213 have 
only the RS-422A Interface. 
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+--------------------.;.+.:. . .::~-----------------+--:.-::::::-----+--------..:-------+ 
IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 28 I DRAFTl I I P.D.D. 

+---------------------+--------------------+-----------+------.+--------+ 

The SIOs Address Summary Table Is grven below (all the SIOs accesses 
must be performed on the LOWER DATA BUS): 

+--------------------------------------------------------------------+ 
I ADDRESS I ABBREVIATION I I LINE I REGISTER NAME I ACCESS 
I (Hex) I I I IREAD/IREAD 
I I I I IWRITEIONLY 
1 ______ ----+--------------+--------+-------------------___ +-____ + ____ 

40.00.01 CMDREG 0 Command RegIster X 
40.00.03 MODECTL 0 Mode Control RegIster X 
40.00.05 INTCTL 0 Interr. Control Reg. X 
40.00.07 SYNC 1 0 S~nc Word Regrster 1 X 
40.00.09 SYNC 2 0 S~nc Word RegIster 2 X 
40.00.0B RCVCTl 0 Recerver Control Reg. X 
40.00.00 XMTCTL 0 Transmrtter Contr.Reg X 
40.00.0F STAT 0 0 Status RegIster 0 X 
40.00.11 STAT 1 0 Status Register 1 X 
40.00.13 DATARG 0 Data Regrster X 
40.00.15 TCREG 0 Trme Constant Reg. • X 
40.00.17 BRGCTL 0 Baud Rate Gen.Cnt.Reg X 
40.00.19 VECTRG 0/1 Int.Vect.Reg.(Note 2) X 
40.00.1B 0 (Note 1) X 
40.00.10 0 (Note 1) X 
40.00.1F 0 (Note 1) X 
40.00.21 CMDREG 1 Command Regrster X 
40.00.23 MODECTL 1 Mode Control Reglsterl X 
40.00.25 INTCTL 1 Interr. Control Reg. X 
40.00.27 SYNC 1 1 S~nc Word Register 1 X 
40.00.29 SYNC 2 1 S~nc Word Regrster 2 X 
40.00.2B RCVCTL 1 Receiver Control Reg. X 
40.00.20 XMTCTL 1 TransmItter Contr.Reg X 
40.00.2F STAT 0 1 Status RegIster 0 X 
40.00.31 STAT 1 1 Status Regrster 1 X 
40.00.33 DATARG 1 Data Regrster X 
40.00.35 TCREG 1 Trme Constant Reg. • X 
40.00.37 BRGCTL 1 Baud Rate Gen.Cnt.Reg X 
40.00.39 VECTRG 0/1 I nt. Vect. Reg. (Note 2) X 
40.00.3B 1 (Note 1) • X 
40.00.30 1 (Note 1) X 
40 00 3F 1 (Note 1) X 

+--------------------------------------------------------------------+ 

Notes: 
1 - Not used, read as "FFH". 
2 - Only one Vector Register, accessible through either channel. 
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+---------------------+--------~~~-~~--+-----------+----------------+~ 
'HONEYWELL INFORMATION' 
, SYSTEMS ITALIA 'LINE PROCESSOR 0 

, SPEC. NO. I SHEET IREVISION' 
I 'I , 
I A78xxxxxx' 29 I DRAFT1 , , I P.D.D. 

+---------------------+--------------------+-----------+------~+--------+ 

+--------------------------------------------------------------------+ 
ADDRESS I ABBREVIATION I I LINE I 

(Hex) I " , " 

REGISTER NAME , ACCESS , 
IREAD/IREADI 
IWRITEIONLYI 

----------+--------------+--------+----------------------+-----+----
48.00.01 
48.00.03 
48.00.05 
48.00.07 
48.00.09 
48.00.0B 
48.00.00 

, 48.00.0F 
48.00.11 
48.00.13 
48.00.15 
48.00.17 
48.00.19 
48.00.1B 
48.00.10 
48.00.1F 
48.00.21 
48.00.23 
48.00.25 
48.00.27 
48.00.29 
48.00.2B 
48.00.20 
48.00.2F 
48.00.31 
48.00.33 
48.00.35 
48.00.37 
48.00.39 
48.00.3B 
48.00.30 
48 00 3F 

CMDREG 
MOD ECTL 
INTCTL 
SYNC 1 
SYNC 2 
RCVCTL 
XMTCTL 
STAT 0 
STAT 1 
DATARG 
TCREG 
BRGCTL 
V ECTRG 

CMDREG 
MODECTL 
INTCTL 
SYNC 1 
SYNC 2 
RCVCTL 
XMTCTL 
STAT 0 
STAT 1 
DATARG 
TCREG 
BRGCTL 
VECTRG 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2/3 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

2/3 
3 
3 
3 

Command Register I X 
Mode Control Registerl X 
Interr. Control Reg. I X 
Sync Word Register 1 I X 
Sync Word RegIster 2 I X 
Receiver Control Reg. I X 
Transmitter Contr.Regl X 
Status RegIster 0 I X 
Status RegIster 1 X 
Data RegIster X 
Time Constant Reg.. X 
Baud Rate Gen.Cnt.Reg X 
Int.Vect.Reg.(Note 2) X 
(Note 1) X 
(Note 1) X 
(Note 1) X 
Command Register X 
Mode Control Register X 
Interr. Control Reg. X 
Sync Word Register 1 X 
Sync Word Register 2 X 
Receiver Control Reg. X 
Transmitter Contr.Reg X 
Status Register 0 X 
Status Register 1 X 
Data Register X 
Time Constant Reg.. X 
Baud Rate Gen.Cnt.Reg X 
Int.Vect.Reg.(Note 2) X 
(Note 1) X 
(Note 1) X 
(Note 1) X 

+---------------------------------------------------------------~----+ 

Notes: 
1 - Not used, read as "FFH". 
2 - Only one Vector Register, accessible through either channel. 
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IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 
SYSTEMS ITALIA I LINE PROCESSOR 0 I I I I 

I P.D.D. I A78xxxxxx 1 30 I DRAFT1 1 
+---------------------+--------------------+-----------+------~+--------+ 

+--------------------------------------------------------------------+ 
I ADDRESS I ABBREVIATION I , LINE I REGISTER NAME I ACCESS I 
I (Hex) I 1 1 IREAD/IREADI 
1 1 1 1 IWRITEIONLYI 
,----------+--------------+--------+----------------------+-----+----

50.00.01 CMDREG 4 Command RegJster 1 X 
50.00.03 MOD ECTL 4 Mode Control RegJsterl X 
50.00.05 INTCTL 4 Interr. Control Reg. I X 
50.00.07 SYNC 1 4 S~nc Word RegJster 1 I X 
50.00.09 SYNC 2 4 S~nc Word Register 2 1 X 
50.00.0B RCVCTL 4 Receiver Control Reg. I X 
50.00.00 XMTCTL 4 TransmJtter Contr.Regl X 
50.00.0F STAT 0 4 Status Register 0 I X 
50.00.11 STAT 1 4 Status Register 1 X 
50.00.13 DATARG 4 Data Register X 
50.00.15 TCREG 4 Time Constant Reg. • X 
50.00.17 BRGCTL 4 Baud Rate Gen.Cnt.Reg X 
50.00.19 V ECTRG 4/5 Int.Vect.Reg.(Note 2) X 

(-- 50.00.1B 4 (Note 1) X 
50.00.10 4 (Note 1) X 
50.00.1F 4 (Note 1) X 
50.00.21 Ct.UREG 5 Command Register X 
50.00.23 MOD ECTL 5 Mode Control Register X 
50.00.25 INTCTL 5 Interr. Control Reg. X 
50.00.27 SYNC 1 5 S~nc Word Register 1 X 
50.00.29 SYNC 2 5 S~nc Word Register 2 X 
50.00.2B RCVCTL 5 Receiver Control Reg. X 
50.00.20 XMTCTL 5 Transmitter Contr.Reg X 
50.00.2F STAT 0 5 Status Register 0 X 
50.00.31 STAT 1 5 Status Register 1 X 
50.00.33 DATARG 5 Data Register X 
50.00.35 TCREG 5 Time Constant Reg. • X 
50.00.37 BRGCTL 5 Baud Rate Gen.Cnt.Regl X 
50.00.39 V ECTRG 4/5 Int.Vect.Reg.(Note 2)1 X 
50.00.3B 5 (Note 1) • 1 X 
50.00.30 5 (Note 1) I X 
50 00 3F 5 (Note 1) 1 X 

+--------------------------------------------------------------------+ 

Notes: 
1 - Not used, read as "FFH". 
2 - Only one Vector Register, accessible through either channel. 

C 
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T---------------------+--------------------+-----------+--------~-------+ 
IHONEYWELL INFORMATIONI I SPEC. NO. ! SHEET IREVISION! 

SYSTEMS I TALI A ! LI NE PROCESSOR 0 I !! I 
. I P.D.D. I A78xxxxxx I 31 I DRAFT1 I 

. +---------------------+--------------------+-----------+------~+--------+ 

The lIne BIt Rate must be specIfIed during the SIO InItIalizatIon 
sequence by loading an 8 bIt TIme Constant for every BIt Rate 
Generator. 

The followIng table supplies the TIme Constant values for the most 
frequently lIne speeds: 

I J I J I I I 
ITlme conlTlme conlDlvlded ITlme conJTlme conJDlvlded J 
IDeclma I I Hex. J by IDeclma I I Hex. I by I 
J(X1 ao J (X1 ao J (X1 ao J(X16 CK)J(X16 CK)J(X16 CK)J 

1100000 J 12 J OC J 4 ! N. A. ! N. A. ! N. A. ! 
I I I I I I I I 
I 76800 I 16 I 10 I 4 I I ! 4 ! 
! I ! ! ! ! ! I 

B I 38400 I 32 I 20 I 4 I 2 I 2 I 4 I 
I I I I I ! I I J 
T I 19200 ! 64 J 40 I 4 I 4 ! 4 ! 4 I 

I ! ! ! I ! I I 
I 9600 I 128 J 80 4 ! 8 ! 8 4 ! 
! I I I I ! 

R ! 4800 I 16 ! 10 64 ! 16 I 10 4 I 
A ! I ! I I I 
T I 2400 I 32 I 20 64 J 32 J 20 4 I 
E I J I J J I 

. ! 1200 I 64 ! 40 64 4 ! 4 ! 64 I 
! I I I I I 
J 600 J 128 J 80 64 8 ! 8 J 64 J 
J J J J J I 
J 300 J 255 ! FF 64 16 I 10 I 64 I 
J J J J J I 

Note: N.A. means Not ApplIcable. 
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+---------------------+--------------------+-----------+--------~-------+ 
IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 
I I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I .A78xxxxxx I 32 I DRAFTl I 

+---------------------+--------------------+-----------+------~+--------+ 

The Time Constant value given above, have been calculated In the 
followIng 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 I nput Frequency r s 4.9152 and the .Qlock Bate (xl, x16, x32, 
X64), rs settable In the bIt 6 and 7 of the MODE CONTROL REGISTER. 

For further detarls refer to 68564 data sheet. 
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+---------------------+--------------------+-----------+--------~-------+ 
IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 
I I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 33 I DRAFT1 I 

+---------------------+--------------------+-----------+------.+--------+ 

4C:J 1.1.3.2 ELECTRICAL INTERFACE AND MODEM SIGNALS. 

The SerIal Ports use as Interface three kInds of connectors: 

LINE 0 25 pIns connector wIth female pIns; 

LINE 1 25 pIns connector wIth female pIns; 

LINE 2 15 pIns connector wIth male pIns; 

LINE 3 15 pIns connector wIth male pIns; 

LINE 4 9 pIns connector wIth female pIns; 

LINE 5 9 pIns connector wIth female pIns; 

The 25 pIns connector Includes both RS-232C and RS-422A Interface 
signals. The table below shows the pin asslgnement: 

I 1 1 1 
IConnec.! Interface CircuIt Name I Note I 
lPin N. I I 1 
1 1 1 1 
1 1 ! ! 
! 1 1 Cable ShIeld Ground 1 * $ ! 
I 2 ! Transmitted Data ! * 1 
! 3 ! Received Data 1 * 1 
1 4 1 Request to Send ! * 1 
! 5 ! Clear to Send 1 * 1 
! 6 I Data Set Ready ! * 1 
! 7 ! SIgnal Ground ! * $ ! 
I 8 1 Data CarrIer Detect I * 1 
I 9 I Make Busy Out I * ! 
! 10 I Not Used I * I 
I 11 I New Sync I * I 
I 12 I Enable Back StatIc I * I 
I 13 1 TransmItted Data A I $ I 
I 14 ! TransmItted Data B ! $ I 
1 15 I TransmItted Clock I * I 
I 16 I ReceIved Data A ! $ 1 
I 17 I Received Clock I * 1 
1 18 1 Local Loop Back I * I 
I 19 I ReceIved Data B I $ I 
I 20 I Data Terminal Ready I * I 
I 21 I Remote Loop Back I * I 
I 22 I Ring Indicator I * I 
! 23 I Data Rate Selector ! * I 
1 24 I TransmItted Internal Clock I * .1 
I 25 I Test Indicator * I 
I I I 

* RS-232C Interface 
$ RS-422A Interface 
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+---------------------+--------------------+--------.:.;;;;;T=·...;.;....;~..:..;.:;.=-;,;.·:.;;---r---····-··~·~·- ~ 
IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 
I I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 34 I DRAFT 1 I 

+---------------------+--------------------+-----------+------~+--------+ 

The ENABLE BACK STAT I C signa I, when In the low level, allows to 
receive the external clock. 

THe 15 pins connector Includes only the RS-422A Interface sTgnals: 

! ! ! ! 
IConnec.! Interface ClrcuTt Name I Note I 
IPTn N. ! ! ! 
I I I ! 
I I ! ! 
I 1 I Cable Shield Ground I $ I 
I 2 I Transmitted Data A I $ I 
I 3 I Not Used I $ I 
I 4 ! ReceTved Data A ! $ ! 
! 5 ! Not Used I $ ! 
I 6 I Received Clock A I $ I 
I 7 ! Transmitted ·Clock A I $ I 
I 8 I Signal Ground I $ I 
! 9 ! Transmitted Data B I $ I 
! 10 I Not Used I $ I 
I 11 I Received Data B ! $ I 
! 12 ! Not Used I $ ! 
! 13 ! Received Clock B ! $ ! 
! 14 1 Transmitted Clock B ! $ I 
! 15 1 Not Used I $ I 

The 9 pins connector Tncludes both the RS-232C and RS-422A 
interface signals. The table given below shows the pin assignment: 

I ! 1 I 
1 Connec.1 Interface Circuit Name ! Note ! 
IPT n N. ! 1 I 
I 1 ! ! 
! I I I 
1 1 ! Cable Shield Ground ! * $ 1 
! 2 ! TransmTtted Data ! * ! 
! 3 ! Received Data I * ! 
! 4 ! Receive Data A 1 $ ! 
1 5 ! Receive Data B ! $ I 
! 6 ! Not Used I * I 
I 7 ! Signal Ground 1 * $ ! 
! 8 ! TransmissIon Data A ! $ ! 
! 9 ! TransmIssIon Data B ! $ ! 
! ! ! ! 

* RS-232C Interface 
$ RS-422A Interface 
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IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA LINE PROCESSOR 0 
I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 35 I DRAFTl I 

+---------------------+--------------------+-----------+-------+--------+ 

The interface signals are driven and received using the fol lowing 
standard packages: 

RS-232C RS-422A 

+ 1488 (Driver) + 3487 (Driver) 
+ 75154 (Receiver) + 3486 (Receiver) 

On the RS-232C and RS-422A I nterfaces there ls a network wh I ch 
forces the SPACE condltlon on the Receive Data signal of the 510 when 
the cable is disconnected or the terminal Is off. 
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1.1.3.3 MODEM SIGNALS 

Many modem sIgna I s are provl ded by the S 10, but not a II. Thus 
there are three regIsters, two for the output, one for the Input, 
whIch al low the connectIon of the two RS-232 lInes. 

MODEM REGISTER LINE 0 OUTPUT Is located at: 

Hex 7C.OO.O~ 
MODEM REGISTER LINE 1 OUTPUT Is located at: 

Hex 78.00.0a 

and they brIng thIs sIgnal: 

MSB 
7 6 5 

I 
X X I X 

I 

LSB 
4 3 2 0 

I I I I I I 
101 0 101 a I 0 I 
I I I I I I 

I 
I 
I ------ LOCAL LOOP BACK 
I o --> ActIve 
I 1 --> No ActIve 
I 
I --------- REMOTE LOOP BACK 
I o --> No ActIve 
I 1 --> ActIve 
I 
I -------------- MAKE BUSY OUT 
I o --> ActIve 
I 1 --> No ActIve 
I 
------------------ DATA RATE SELECTOR o --> ActIve 

1 --> No ActIve 

---------------------- NEW SYNC 
o --> No ActIve 
1 --> ActIve 
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c·.···'\ 
_.'. 

.MODEMREG I STER LINE 0/1 I NPUT I s located at: 

Hex 74.00.0~ 

and It brings this signal: 

MSB LSB 
7654320 

t 1 1 1 
t I I I 
I I I I ------ TEST INDICATOR LINE a 
1 I I 1 a --> Active 
I I I I 1 --> No Active 
I I I I 
I I I I ---------- RING INDICATOR LINE a 
I I I I o --> ActIve 
I I I I 1 --> No Active 
I I I 1 
1 1 I 1 -------------- DATA SET READY LINE a 
I 1 . 1 1 o --> Active 

( 1 t I t 1 --> No Active 
I 1 I I 
1 1 I 1 ------------------ NOT USED 
I I 1 1 
1 1 1 I 
1 1 1 1 
1 1 1 ---------------------- TEST I NO I CATOR 1I NE 1 
1 1 1 o --> ActIve 
1 1 I 1 --> No Active 
I I 1 
I I 1------------------------- RING I ND I CATOR 1I NE 1 
I 1 a --> Active 
I I 1 --> No Active 
I 1 
I 1-------------- -------------- DATA SET READY LINE 1 
1 a --> Active 
I 1 --> No Active 
I 
1--------------------------------- NOT USED 
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IHONEYWELL INFORMATIONI SPEC. NO. SHEET IREVISIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 I I 
I I P.D.D. A78xxxxxx 38 I DRAFT1 I 
+---------------------+--------------------+-----------+------~+--------+ 

1.1.4 TIMER and PARALLEL PRINTER INTERFACE 

This hardware block consists essentially of Motorola MC68230 PlfT 
ch i p, wh i ch prov I des a programmab let (mer p I us a versat I Ie doub I e 
buffered paral lei interfaces. 

a) TIMER - The PlfT timer contains a 24-bit synchronous down counter 
that Is loaded from three 8-bit Counter Preload Registers. The 24-blt 
counter must be clocked by the output of a 5-blt (divided-by-32) 
presca I er to generate per I od I c I nterrupts, a square wave, a sing Ie 
Interrupt after a programmed time period, or It can be used for 
elapsed time misurement. 
A I so, the end of count can be checked by software without Interrupt 
use. 

A reg i ster mode I that I nc I udes the correspond I ng Reg I ster Se I ects is 
shown In Fig. 1.1.4.3. For further Information refer to "16-BIT 
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" page 4-509 - 4-537. 

b) PARALLEL PRINTER INTERFACE - The Parallel Printer Interface allows 
the connect i on to pr inters wIth e I ectr I c para I I e I I nterface both of 
the IBM and CENTRONICS types. Fig. 1.1.4.1 shows the major block 
dIagram. 

This interface Is Implemented by mean a programmable paral lei 
Interface (MC68230) p I us some DR I VERs and RECE I VERs of the Low Power 
Schottky type. The dialogue wIth the prInter must be performed 
programming the MC68230 In the fol lowing mode: 

- Port A must be set with Mode 0 and submode 01; 

- Port B must be set with Mode 0 and submode lX; 

- a I I pins of the Port A must be programmed r n output mode to 
drIve the printer data; 

- some p (ns of the Port B must be programmed r n output "mode to 
drive printer command and some ones in Input mode to receive 
printer status, as shown below: 
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IHONEYWELL INFORMATIONI I SPEC. NO. SHEET IREVISIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 I 

I I I 
I I P.D.D. I A78xxxxxx 39 I DRAFTl I 
+---------------------+--------------------+-----------+------~+--------+ 

PI/T PORT B (bit lnput/Qutput) 

MSB LSB 
7 6 5 4 3 2 0 

I 
X 0 I 0 0 

I 
I I I 
I I I 
I I I ------ BUSY: 
I I I o --> Active 
I I I 1 --> No Active 
1 I 1 
1 1 1 ---------- ERROR 
1 I I o --> No Active 
I I I 1 --> Active 
I I I 
1 1 1 -------------- PE (Paper Empty) 
I I I o --> Active 
I I I 1 --> No Active 
I I I 
1 1 ------------------ SLCT 
1 1 o --> Active 
I I 1 --> No Active 
I 1 
I 1 ----------------------> INIT 
1 I o --> No Active 
1 I t --> Active 
1 I 
I --------------------------> SLCT IN 
I o --> No Active 
! 1 --> Active 
1 
------------------------------> AUTO FEED XT 

o --> 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 shou I d be sent on I y if the pr r nter 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 timings 
relevant to CENTRONICS and IBM interfaces). 
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'HONEYWELL INFORMATION' 
, SYSTEMS ITALIA 'LINE PROCESSOR 0 
, P.D.D. 

, SPEC. NO. , SHEET IREVISION' 
, I , I 
, A78xxxxxx' 40 'DRAFTl , 

+---------------------+--------------------+-----------+------~+--------+ 

A register model that Includes the corresponding Register Selects 
Is shown In Fig. 1.1.4.3. For further Information refer to "16-BIT 
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" page 4-509 - 4-537. 

The I/O signa I s are made ava II ab I e v I a a CANNON connector hav I ng 
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-pair 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 
end. 

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

PIIT PORT C . (bit lnput/Qutput) 

MSB LSB 
7654320 

! ! 
o O! 0 ! 0 0 0 

! ! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
t 
t 
t 
! 

! 
I 
I 
! 
! 
! 
! 
! 
! 
t 
! 
t 
t 
t 

INTERRUPT TO MASTER 
o --> Active 
1 --> No Active 

INTERRUPT TO SLAVE 
o --> Active 
1 --> No ActIve 

MASTER PROC. HALT STATE 
o --> No Active 
1 --> Active 

! 
! 
! 
! 
! 
! 
! 
I 
! 
! 
! 
! 
I 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
I 
! 
! 
I 
I 

! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
t 
! 
! 
! 

! ------------------ TIMER INTERRUPT 
t 
! 
t 

o --> Active 
1 --> No Active 

t-- ------------------> DIAGNOSTIC INV. CHECK 

1-------------------------> 

1-----------------------------> 

o --> .. Active 
1 -->~Mct I ve 

PRINTER INTERRUPT 
o --> Active 
1 --> No Active 

PRINTER INT. ACK. 
o --> Active 
1 --> No ActIve 

1---------------------------------> TIMER INT. ACK. 
0·--> Active 
1 --> No Active 
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IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 

SYSTEMS I TALI A I LI NE PROCESSOR 0 I I I I 
I P.D.D. I A78xxxxxx I 42 I DRAFT1 I 

+---------------------+--------------------+-----------+------~+--------+ 

II 

c ->1 ->1 II 
I I I I BUSY 

I I 
1 I II 
L I I 11-1 

ACKNLG I I I 

approx Sus I 
---------->1----1<-- I 

I _11-
V I V II V V 

DATA 1\ I 1\ II 1\ 1\-
I I I -II-
I I I II 
I I _I I II 

STROBE I I I 
I I 
I 0.51 0.51 0.51 <-- us min 
1<-->1<-->1<-->1 

a) IBM .Interface Timing 

1<------------- Transfer Cycle -------------->1 
_ I I __ 

V V V 
DATA __ 1\ 1\ 1\ __ 

I ! 
11 usl1 usl1 usl Host· 
I minI minI minI Response 1<--------->1 
1<-->1<-->1<-->1 Time I 

1 
_I 1 

STROBE 1 1 1 
1 0-20 us 1 
1 1<--note 1-->1<-->1 1 
1 I 
->1 1_ 1 

BUSY I ...::...-_;:..1 -;...1 --;.1 _____ _ 
I I 

0-10 us --->1--1<--- I 1 
1 """"1 _____ _ 

1<-- I 
ACKNLG 1 I 

1<--->1 2.5-6.6 us 

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

b) CENTRONICS Interface Timing 

c 
Fig. 1.1.4.2 Para I lei Printer Interface Timing Diagram 
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+---------------------+--------------------+-----------+----------------+ 
IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I 
I I 

LINE PROCESSOR 0 
P.D.D. 

SPEC. NO. SHEET IREVISIONI 
I I 

A78xxxxxx 43 I DRAFT 1 I 
+---------------------+--------------------+-----------+-----~-+--------+ 

ADDRESS (Hex) 
7 6 5 3 ] u 

--

08.00.01 POll MOdel I~ 1i12 /1<: I(l ti2 In 
Control Enable (nabf<, S,," .... S,,"se Sens., SC'I!J.e 

B8.00.03 • SVCRO InleffUOI Pon InleffuOI 
Selecl FfS Priotilv Conuol 

138.0p.Os 8.1 8.1 8'1 8i. 8i. 8i. 8.\ Bi. 
7 6 5 c 3 2 I 0 

88.00.07 8it Bi. 8i. 8il 8i. Bi. 8i. 8i. 
7 6 5 c 3 2 I 0 

88.00.09 8i. Bi. 8i. 8i. 8i. 8i. 8.\ 8 •• 
7 6 5 c 3 2 I 0 

88.00.08 InletruCII Vec.OI Numbet • • 
H2 HI HI 

88.00.00 POll'" H2 Conuol Inl SVCRQ Sial 
Submode Enable Enable Clrl. 

Ba.OO.OF 
I HC H3 H3 

PO<I 8 H< Conl'oI Inl SVCRQ Stal 

SubmOde Enable Enable CltI_ 

138.00.11 8.1 8i. 8 •• 8 •• 8 •• 8 •• 8 •• 8 •• 
7 G 5 .c 3 2 1 0 

BR.00.13 e.1 A •• 8i. 8it B.I e •• B.t B.t 

7 € 5 4 3 , 1 0 

88.00.15 B.t B.t 8 •• Bit Bit Bit Bit 8it 
7 6 5 4 3 2 I 0 

BR.OO.17 Bi. 8.t B.I Btt 8 •• 8 •• 8il Bit 
7 6 5 4 3 2 t 0 

88.00.19 Bit Bit B.I Bi. 8 •• Bil 8't 8't 
7 6 5 4 3 , I 0 

88.00.18 H<I H3 H2 HI 
H4S HlS H2S HIS levet lewl :.~ le~ 

138.00.10 . • · • • • • · 
BS.00.1F' 
OS.00.21 

. · · • · • • · 
TouT/HAC" ZO • CIOct Tomer 

Conltol Cttt Cont.oI Ena~ 

OA.OO.23 B.t 8it 8i. 8 •• 8it 8'1. B'I 8.t 
7 6 5 " 3 2 I 0 

08.00.25 . · · · • · · · 138.00.27 8 •• 8't Bil 8i. 8.1 8it 8il B'I 
23 22 21 20 19 18 17 16 

I3S .00 .29 Bit Bit B'I 8il 8i. Bi. 8it Bit 
15 14 13 12 11 10 9 8 

138.00.28 8i. 8il Bt. 8it Bi. Bi. Bi. 8 •• 

7 6 5 " 3 2 I 0 

OS.00.2D · · · · · · • • 
BS.00.2F 8 •• Bi. Bi. Bit 8.t Bit 8il Bi. 

23 22 21 20 19 t8 17 16 

88.00.31 8.1 8.t . Bt. Bi. 8.1 0.1 Bi. 8rt 

IS 14 13 12 \I 10 9 8 

8S.00.33 8.t 8il 8.1 8it 8rt 8.1 8.1 8.1 
7 6 5 <I 3 2 I 0 

88.00.35 I . 
lOS • • • • • • • 

B8.00.37 
88.00.39 • • • • • • • • 

• • • • • • • • 
88.00.38 • • • • • • • • 
8S.00.3D • • • • • • • • 
88.00.3P • • • • · • • • 

(*) - Unused, read as zero. 

Fig. 1.1.4.3 MC68230 Reg J ster Mode I 
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Timer Control 
Regisler 
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VectOf R4I9istet' 

Inultl 
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Register (High! 
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(lowl 

(nultl 

Count Regisler 
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Regisler 
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CnuIII 
(nuIIl 

(null 
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+---------------------+--------------------+-----------+----------------+ 
IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 
I SYSTEMS I TAL I A I LI NE PROCESSOR 0 I I I I 
I I P.D.D. I A78xxxxxx I 44 I DRAFT1 I 
+---------------------+--------------------+-----------+-------+--------+ 

Table 1.1.4.1 Parallel-Printer Connector Pin Assignment and 
Interface Signal Description 

I I I 
ISignall Signal Source Description 1 
! Pin N. 1 Name 1 1 
1 1 1 
1 1 1 
1 STROBE HOST 1 Data sampling strobe: It clocks data I 
1 I lines Into the pr Inter Interface log Ic.l 
I I The signal level Is normally HIGH; I 
I 1 write-out of data Is performed at the 1 
1 1 LOW level of this signal. STROBE pulse 1 
1 1 width requirements are shown In Fig. 1 
1 1 1.9.5.2 for IBM and CENTRONICS Inter- 1 
1 1 faces. 1 
I----~------~------~I~--------------------~--------I 
1 I 0 I 
1 2 DATAO HOST 1 * Least Significant Bit (2 ) 1 
1 __ -..;... ___ --=-____ 1 1 
1 1 1 
1 3 DATA 1 HOST 1 1 
111 

1 1 1 
4 DATA2 HOST 1 These signals represent the character 1 

__ --=-___ --.,;:..-. ___ 1 to be pr I nted or the contro I code to 1 
1 be executed by the printer: normally, I 

5 DATA3 HOST I these Informations are given In ASCI I 1 
__ ~ ___ --.,;:..-. ___ I code. Each signal Is at HIGH level 1 

1 when data Is logical "1" and LOW when 1 
6 DATA4 HOST 1 logical "0". Data Set-up and Data Hold 1 

1 Times requirements are shown In Fig. 1 
--~---~----1 1.9.5.2 for IBM and CENTRONICS Inter- 1 

7 DATA5 HOST 1 faces. 1 
__ ~ ____ --.,;:..-. ____ l 1 

1 I 
8 DATA6 HOST I ! 

I ! 
--~---~----! 7 I 

9 DATA7 

10 ACKNLG 

HOST I * Most Significant Bit (2 ) ! 
I 1 
1 1 

PRINTER Active LOW pulse. It Indicates that ! 
1 the data has been loaded Into the' buf- I 
I fer or the command has been executed 1 
1 and that the prInter Is ready to ac- I 
1 cept other data. In Fig. 1.9.5.2 are 1 
1 shown timing consideration for IBM and 1 
I CENTRONICS Interfaces. 1 
1 1 
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IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 
I I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 45 I DRAFT1 I 

+---------------------+--------------------+-----------+------~+--------+ 

Table 1.1.4.1 Para I lei-PrInter Connector PIn AssIgnment and 
Interface Signal DescrIptIon (Cont'd.) 

I I I I I 
ISignal t Signal t Source I DescrIptIon t 
t PIn N. I Name I I I 
I I I I I 
I I I I I 
I 11 I BUSY I PRINTER 1 ActIve HIGH level. It IndIcates the I 
I til prInter Is not ready to accept any 1 
I 1 I I data or control code. It Is hIgh In 1 
I 1 lIthe followIng cases: I 
I 1 I I I 
I I 1 I - DurIng data entry; I 
I I I I - DurIng prIntIng operatIon; I 
I I I I - When the prInter Is in OFF-LINE {or I 
I I I I LOCAL> state; I 
I I I I I 
1 I I I and, only for CENTRONICS Interface, In ! 
I I I I these other cases: I 
I I 1 I I 
1 I I I - As long as the I NIT sIgna I I sLOW; I 
I I I 1 - When the printer Is In STAND-BY sta- I 
1 1 1 1 tus; In this case It will anyway 1 
1 I I 1 accept XON and DEL codes; 1 
1 I I I I 
1 1 1 1 and, only for IBM interface, In this I 
I I I other case: I 
I I 1 I I 
I I I I - DurIng prInter error status. I 
I I I I I 
I I I I TImIng consIderatIons about BUSY sl- I 
1 I 1 I gnal are shown In Fig. 1.9.5.2 for 1 
I 1 I I both Interfaces. 1 
1 ____ ~1~----~1--__ --~1-------------------------------1 
I 1 I I 1 
I 12 1 PE I PRINTER 1 PE (Paper Empty) is actIve at HIGH le- 1 
1 I I 1 vel; It IndIcates that the prInter Is 1 
1 1 1 lout of paper. 1 
I ____ ~l------_I~----~l~------------------------------l 
I 1 I I I 
1 13 1 SLCT 1 PRINTER 1 SLCT (Select) sIgnal Is actIve at HIGH I 
I I I I level; It IndIcates that the prInter I 
I J 1 lis I n the se I ected state, I. e. I sIn I 
I I I 1 READY state. 1 
I I I I I 
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+---------------------+--------------------+-----------+---------'-------+ 
IHONEYWELL INFORMATIONI , SPEC. NO. , SHEET ,REVISIONI 

I I I , 
I A78xxxxxx' 46 'DRAFT1 I 

, SYSTEMS ITALIA 'LINE PROCESSOR 0 
, 'P.D.D. 
+~--------------------+--------------------+-----------+------~+--------+ 

Table 1.1.4.1 Para I lei-Printer Connector Pin Assignment and 
Interface Signal Description (Cont'd.) 

! ! 
!Signal! Signal 
!Pln N.! Name 

! 
! 

14 ! AUTO 
! FEED XT 
! 
! 
! 
! 

32 ! I NIT 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
I 
! 

33 ! ~ER""'R""'O--R 
! 
! 
! 
! 
! 
! 
! 
I 
I 

37 I "=-:s L:-::C=T~I~N 

! 
! 
! 
! 

! ! 
Source ! Description ! 

! ! 
! ! 
! ! 

HOST ! This signal Is applicable only for IBM! 
! Interface. When this signal Is driven ! 
! at LOW level, the paper Is automatl- ! 
! cally fed one line after printing. I 
! ! 
! I 

HOST I For the CENTRONICS interfaces this si- ! 
I gnal Is named PRIME and a LOW level on ! 
I this line causes the output signal I 
I BUSY to go high for as long as the I 
I I NIT s I g na I I s low. ! 
I I 
! For the IBM Interface, when the level I 
! of this signal becomes LOW the printer I 
I is reset to its Initial state and the I 
! printer buffer Is cleared. This signal! 
I Is normally at HIGH level, and Its ! 
1 pulse width must be more than 50 us at ! 
! the receiving terminal. ! 
! ! 
I ! 

PRINTER I This line Is named FAULT for the CEN- ! 
! TRONICS Interface. The level of this I 
! signal becomes LOW when the printer ! 
! is In: I 
I ! 
I - PAPER END state; I 
! - OFF LINE state; I 
! - Error state. I 
! ! 
! ! 

HOST ! This signal Is applicable only for IBM! 
! Interface. Data entry to the printer ! 
! is possible only when the level of ! 
! th Iss I gna I I sLOW. ! 
! ! 
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+---------------------+--------------------+-----------+--------~-------+ 
IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 
I SYSTEMS I TALI A I LI NE PROCESSOR 0 I I I I 
I I P.D.D. I A78xxxxxx I 47 I DRAFT1 I 
+---------------------+--------------------+-----------+------~+--------+ 

Table 1.1.4.1 Parallel-Printer Connector Pin Assignment and 
Interface Signal Description (Cont'd.) 

I I I I 
IS igna II Signal I Source I Description 
IPin N.I Name I I 
I I I I 
I I I I 
116-19 I GND I I Logic GND level. 
120-21 ! I I 
122-23 I 1 I 
124-25 I I 1 
126-27 I 1 I 
128-29 I I 1 
130-31 1 I 1 
134 1 J . 1 
1 I I I 
I I I I 
115-18 1 R.F.U. 1 1 Pins not used. 
135-36 I I J 
I t I I 
1 I I 1 
I 17 I ZVPOO 1 1 Safety Ground. 
I ! 1 
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..::,-"~~--,-~----""'.,, ..... ,-.'" +---------------------+--------------------+-----------+----------------+ 
IHONEYWELL INFORMATIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 
I I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 48 I DRAFTl I 

+---------------------+--------------------+-----------+------~+--------+ 

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 I eve I sand supp Ires an 8-b it vector dur i ng 
interrupt acknowledge cycle. Besides it handles the daisy-chain 
configuration. 

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 
7654321 

1 
I 
I ------
I 
I 
I 

1 1---------
I 
I 
I 

--------------1 
I I 

------------------1 
1 

1-- ------------------1 
I-------------------------I 

1-----------------------------1 

ENABLE INTERRUPT 
o --> No active 
1 --> Active 

CLEAR INTERRUPT REQUEST 
o --> No active 
1 --> Active 

HIGH ORDER BITS OF 
INTERRUPT VECTOR 
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+---------------------+--------------------+-----------+---------'-------+ 
IHONEYWELL INFORMATIONI 
I SYSTEMS I TALI A I LI NE PROCESSOR 0 
I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 49 I DRAFTl I 

+---------------------+--------------------+-----------+------~+--------+ 

The Rl register has this layout: 

* Register layout: 
MSB LSB 
7654321 

-:----:"--=-O........:~-=----~__=_---~ - -') 
I I 4i)~ 
I lk,?/l'-( 

Q cr~1 
___ ~~ __ ~~~~~ ___ l ~..;..l :,~ '" \ 

I I 
I I ------> 
I I 
I J 
I I 
I I ----------> 
1 1 
1 1 
I 1 
I 
1 

--------------> 
J 
J 
I 
I 
I 
J 
I 
1 
I 
I 

------------------> 

----------------------> 

IRQ1: 
o --> No Active 
1 --> Active 

IRQ2: 
o --> No Active 
1 --> Active 

IRQ3: 
o --> No Active 
1 --> Active 

IRQ4: 
o --> No Active 
1 --> Active 

IRQ5: 
o --> No Active 
1 --> Active 

--------------------------> IRQ6: 
o --> No Active 
1 --> Active 

J-----------------------------> IRQ7: 
o --> No Active 
1 --> Active 

The 7/6/5/4/3 b its of the interrupt vector reg I ster p' us the A3 
A2 Al address bits of the VME Bus form the interrupt vector register 
passed during an interrupt acknowledge cycle. 

Writing a 1 to bit 2 of the RO register are reset all interrupt 
levels in the interrupt request register. Bit 2 will always be read as 
O. . 

Setting bit 1 of RO all interrupt levels are enabled. 
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+ _____________________ + ____________________ +-____ ..::::=:+::::.::.::~~~.~.:= __ ~_+ ·~ ... _u'_u~, . _', _,~ 

IHONEYWEll INFORMATIONI 
I SYSTEMS ITAllA I liNE PROCESSOR 0 
I I P.D.D. 

I SPEC. NO. I SHEET IREVISIONI 
I I I I 
I A78xxxxxx I 50 I DRAFT1 I 

+---------------------+--------------------+-----------+------~+--------+ 

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 unti I that level has been acknowledge. During an 
interrupt acknow I edge cyc I e the correspond i ng bit of the interrupt 
level will automatically cleared by the device. 

Refers to the Signetics SCB68154 data sheet on SignetJcs book 
(January 1986 pages 2-358 2-368). 
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.---------------------+--------------------+-----------+----------------+ 
IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 I I I I 
I P.D.D. I A7Bxxxxxx I 51 I DRAFTl I 
+---------------------+--------------------+-----------+-------+--------+ 

1.1.6 ATTENTION LOGIC AND SYSTEM FAIL DETECTION 

The Attent I on Log I c a I lows to generate Interrupts to theMC68000 
from System's CPU and supplies an 8-blt vector, loaded by the 
Interrupting device, during Interrupt acknowledge cycle. 
Below are shown the registers layouts and access mode of this logic: 

- ATTENTION INTERRUPT REGISTER: 

* Write/Read B bit register. 

* Access mode: 

ADDRESS: FB.OO.OO Hex. 
Read/Write UPPER DATA BYTE. 
TAS. 

* Register layout: 

MSB LSB 
7654320 

I 
I 
! 
I 
! 
! 
I 
1 
I 
! 
1 
1 
1 

x x x x x 

------> NOT USED 

----------> NOT USED 

--------------> NOT USED 

------------------> NOT USED 

----------------------> NOT USED 

--------------------------> READ SYSFAIL F/F 

1 ------------------------------> INTERRUPT: 
I 
1 
I 

o --> No Active 
1 --> ActIve 

----------------------~---~-------> BUSY: o --> Free 
1 --> Busy 
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.---------------------+--------------------+-----------+-----::.::':.:.--:.:.:.~.;.:;.;.:;::+ 
IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 
I SYSTEMS ITALIA I LINE PROCESSOR a I I I I 
I I P. D. D. I A78xxxxxx I 52 l DRAFTl I 
+---------------------+--------------------+-----------+-------+--------+ 

- ATTENTION VECTOR REGISTER 

* WrIte/Read 8 bIt regIster. 

* Access mode: 

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

* Register layout: 

MSB LSB 
7654320 

The Informations contained In these registers can be also suppl led 
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 Register that no one 
else Interrupt Is active. 

The reset of the I nterrupt Reg I ster I s made by software contro I 
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. 

HONEYWELL CONFIDENTIAL AND PROPRIETARY 



.---------------------T--------------------+-----------+----------------+ 
IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 

SYSTEMS I TAL I A I LINE PROCESSOR 0 I I I I 
P.D.D. I A78xxxxxx I 53 I DRAFT1 I 

+---------------------+--------------------+-----------+------~+--------+ 

1.1.7 PROCESSOR NUMBER AND BOARD TYPE DETECTION 

There Ts a regTster loacated at Hex A8.00.00 where is possIble to 
know some Information about the board: 

- In whTch slot of the SGM2 VME Bus the LPO board was Inserted; 

- the type of the board inserted (SPO or LPO); 

- testing enviroment; 

The layout of this register Is: 

MSB LSB 
7 6 5 4 3 2 0 

1 1 
1 1 
1 1 

1 1 
1 1 
1 ------> ALWAYS 0 
1 
1 ----------1 
1 SPO / LPO BITS 
1 1-------------1 000 = SPO 
1 111 = LPO 
1 ------------------1 
1 
1 ----------------------> PROCESSOR NUMBER (bIt 2) 
1 
--------------------------> PROCESSOR NUMBER (bit 1) 

------------------------------> PROCESSOR NUMBER (bIt 0) 

1---------------------------------> LBT PRESENT 
FACTORY SIGNAL 
ALWAYS lOUT OF TEST 

HONEYWELL CONFIDENTIAL AND PROPRIETARY 



{ 

IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET lREVISIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 I 1 I I 
I I P.D.D. I A78xxxxxx I 54 I DRAFT1 I 
+---------------------+--------------------+-----------+------~+--------+ 

The tab I e be low descr I bes the VME bus address I n9 space of each 
board with the processor number bits equal to: 

6 5 4 

0 0 0 PROCESSOR NUMBER 0 - LPO located at Hex 56.00.00.00 
(VME BUS ADDRESSING SPACE) 

0 0 PROCESSOR NUMBER 1 - LPO located at Hex 56.40.00.00 
(VME BUS ADDRESSING SPACE) 

0 0 PROCESSOR NUMBER 2 - LPO located at Hex 56.80.00.00 
(VME BUS ADDRESSING SPACE) 

0 PROCESSOR NUMBER 3 - LPO located at Hex 56.CO.00.00 
(VME BUS ADDRESSING SPACE) 

0 0 PROCESSOR NUMBER 4 - LPO located at Hex 57.00.00.00 
(VME BUS ADDRESSING SPACE) 

0 PROCESSOR NUMBER 5 - LPO located at Hex 57.40.00.00 
(VME BUS ADDRESSING SPACE) 

0 PROCESSOR NUMBER 6 - LPO located at Hex 57.80.00.00 
(VME BUS ADDRESSING SPACE) 

PROCESSOR NUMBER 7 - LPO located at Hex 57.CO.00.00 
(VME BUS ADDRESSING SPACE) 
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.--------.-.,< '"-'-''--w,' ............. ~_".''''''"''-".~, ~' _. ~........:>...,....." •.•• _ ........... '"' __ 

IHONEYWELL INFORMATIONI SPEC. NO. I SHEET IREVISIONI 
I SYSTEMS ITALIA I LINE PROCESSOR 0 I I I 
I I P.D.D. A78xxxxxx I 55 I DRAFT 1 I 
+---------------------+--------------------+-----------+------~+--------+ 

2 DMA EMULATOR INTERFACE 

The interface model of the DMA is located in the 1/0 memory and 
consists of the fol lowing 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(O) = 1 intermediate command list 
= 0 last command list 

set by MASTER 

bit(1) = 1 command list already executed 
set by DMA after INT •• 
reset by MASTER 

The second part is the RX/TX COMMON AREA and consists: 

- driver type (1 byte): DRTYP 

value: 

- device status (1 byte): DVSTUS 

value: 

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

opened Hex 01 
closed Hex 00 

set by MASTER 

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

b (teO = 1 ONE SHOT MODE 

These flag are set by MASTER at the open time; 
these status is kept unti I the close is 
requested. 
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IHONEYWELL INFORMATIONI 
SYSTEMS ITALIA 'LINE PROCESSOR 0 

I P.D.D. 

, SPEC. NO. I SHEET IREVISION' 
I I' , 
, A78xxxxxx I 56 I DRAFT1 , 

+---------------------+--------------------+-----------+------~+--------+ 

The third sectron rs the RX servrce area: 

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

- FU (1 byte) 

- Rx command (1 byte): RXCMND 

btt(O) = 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 Irst pornter(4 bytes): RXCMPT 
used by DMA 

- FU (4 BYTES) 

The fourth group rs 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 list address (4 bytes): TXCMPT 

- TX current data counter (2 bytes): TXDTCNT 

- FU (2 bytes) 
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~-------------------T--------------------T-----------T----------------T IHONEYWELL INFORMATION' , SPEC. NO. , SHEET ,REVISIONI 
SYSTEMS I TAL I A 'L I NE PROCESSOR 0 I " , 

I P.D.D. , A78xxxxxx' 57 I DRAFTl , 
+---------------------+--------------------+-----------+------~+--------+ 

3. VME BUS PIN ASSIGNMENT 

(*) - Signal low level active 

+------------------------------------------------------------------ + 

VMEbus Jl/Pl PIN ASSIGNMEMENT (ROW A) 

+-------+---------------------+-------------------------------------+ 
I PIN , 
, NAME 

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 

+------- --------------------- -------------------------------------+ 
A 1 
A 2 
A 3 
A 4 
A 5 
A 6 
A 7 
A 8 
A 9 
Al0 
A1l 
A12 
A13 
A14 
A15 
A16 
A17 
A18 
A19 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A31 
A32 

VDATOO+OO 
VDAT01+00 
VDAT02+00 
VDAT03+00 
VDAT04+00 
VDAT05+00 
VDAT06+00 
VDAT07+00 
ZGND 
VSYCLK+OO 
ZGND 
VDSTB1-o0 
VDSTBO-OO 
VWRITE-oO 
ZGND 
VDTACK-oO 
ZGND 
VADSTB-OO 
ZGND 
VINACK-oO 
VIACKI-OO 
VIACKO-oO 
VADMD4+00 
VADD07+00 
VADD06+00 
VADD05+00 
VADD04+00 
VADD03+00 
VADD02+00 
VADD01+00 
ZVN12 
ZVP05 

000 
001 
002 
003 
004 
005 
006 
007 
GND 
SYSCLK 
GND 
DS1* 
DSO* 
WRITE* 
GND 
DTACK* 
GND 
AS* 
GND 
IACK* 
IACKIN* 
IACKOUT* 
AM4 
A07 
A06 
A05 
A04 
A03 
A02 
AOl 
-12 V 
+5 V 

+-------------------------------------------------------------------+ 
CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 
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+---------------------+--------------------T-----------T----------------T 
!HONEYWELL INFORMATIONI , SPEC. NO. I SHEET 'REVISION' 
, SYSTEMS I TALI A I LI NE PROCESSOR 0 I 'I I 
I I P.D.D. I A78xxxxxx' 58 ! DRAFTl I 
+---------------------+--------------------+-----------+------~+--------+ 

+------------------------------------------------------------------ + 

VMEbus Jl/Pl PIN ASSIGNMEMENT (ROW ·B) 

+-------+---------------------+-------------------------------------+ 
, PIN 
I I SIGNAL DESIGN NAME , STANDARD VME MNEMONIC 
I NAME , 
+-------1--------------------- -------------------------------------+ 

B 1 
B 2 
B 3 
B 4 
B 5 
B 6 
B 7 
B 8 
B 9 
Bl0 
Bl1 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
B19 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
B30 
B31 
B32 

SBGOCC-OO 
SBGOCC-OO 
SBG1CC-oO 
SBG1CC-00 
SBG2CC-00 
SBG2CC-00 
SBG3CC-00 
SBG3CC-oO 

VADMDO+OO 
VADMD1+00 

VADMD3+00 
ZGND 

ZGND 
VINR07-00 
VINR06-o0 
VI NRQ5-00 
VINR04-o0 
VI NR03-00 
VINRQ2-00 
VINR01-00 
ZVP5SB 
ZVP05 

BBSY* 
BCLR* 
ACFAIL* 
BGOIN* 
BGOOUT* 
BG1IN* 
BG10UT* 
BG2IN* 
BG20UT* 
BG3IN* 
BG30UT* 
BRO* 
BR1* 
BR2* 
BR3* 
AMO 
AMl 
AM2 
AM3 
GND 
SERCLK (1) 
SERDAT (1) 
GND 
I R07* 
I R06* 
IRQ5* 
I R04* 
IR03* 
I R02* 
IR01* 
+ 5 V STDBY 
+ 5 V 

+-------------------------------------------------------------------+ 

NOTE: 
(1) 

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 

SERCLK and SERDAT represent proy i s Ion for a spec J a I ser I a I 
commun i catJ on bus protoco I st t I I be J ng f rna I i zed 
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T---------------------T--------------------T-----------T----------------T 
IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISION' 
, SYSTEMS I TALI A 'L1 NE PROCESSOR 0 I " , 
, 'P.D.D.' A78xxxxxx' 59 'DRAFT1 , 
+---------------------+--------------------+-----------+------.+--------+ 

+------------------------------------------------------------------ + 

VMEbus J1/P1 PIN ASSIGNMEMENT (ROW C) 

+-------+---------------------+-------------------------------------+ 
, PIN 
I , SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
'NAME , 
+-------,--------------------- -------------------------------------+ 

C 1 
C 2 
C 3 
C 4 
C 5 
C 6 
C 7 
C 8 
C 9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C2l 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C3l 
C32 

VDAT08+00 
VDAT09+OO 
VDAT10+00 
VDATll+00 
VDAT12+00 
VDAT13+00 
VDAT14+00 
VDAT15+00 
ZGND 
VSYFAL-oO 
VBUERR-oO 
VSYRES-OO 
V LWORD-oO 
VADMD5+00 
VADD23+00 
VADD22+00 
VADD21+00 
VADD20+00 
VADD19+00 
VADD18+00 
VADD17+00 
VADD16+00 
VADD15+00 
VADD14+00 
VADD13+00 
VADD12+00 
VADD11+00 
VADD10+00 
VADD09+OO 
VADD08+00 
ZVP12 
ZVP05 

008 
009 
010 
011 
012 
013 
014 
015 
GND 
SYSFAIL* 
BERR* 
SYSRESET* 
LWORD* 
AM5 
A23 
A22 
A21 
A20 
A19 
A18 
A17 
A16 
A15 
A14 
A13 
A12 
A11 
Al0 
A09 
A08 
+ 12 V 
+ 5 V 

+-------------------------------------------------------------------+ 
CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 
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~--------------------T--------------------+-----------+----------------+ 
I HONEYWELL I NFORMAT I ON I I SPEC. NO. I SHEET I REV I S I ON I 

SYSTEMS ITALIA I LINE PROCESSOR 0 I I I I 
I P.D.D. I A78xxxxxx I 60 I DRAFTl I 

+---------------------+--------------------+-----------+------~+--------+ 
+------------------------------------------------------------------ + 

VMEbus J2/P2 PIN ASSIGNMEMENT (ROW A) 

+-------+---------------------+-------------------------------------+ 
I PIN I I 
I I SIGNAL DESIGN NAME STANDARD VME MNEMONIC . I 
I NAME I I 
+------- --------------------- -------------------------------------+ 

A 1 USER I/O 
A2 ZGND USER I/O (GND) 
A 3 USER I/O 
A 4 USER I/O 
A 5 USER I/O 
A 6 USER I/O 
A 7 USER I/O (GND) 
A 8 USER I/O 
A 9 USER I/O 
A10 USER I/O 
All USER I/O 
A12 USER I/O 
A13 ZVP05 USER I/O (+5 V) 
A14 USER I/O 
A15 USER I/O 
A16 USER I/O 
A17 USER I/O 
A18 VPNUMO+OO USER I/O (PROCESSOR NUMBER) 
A19 VPNUM1+00 USER /0 (PROCESSOR NUMBER) 
A20 VPNUM2+00 USER /0 (PROCESSOR NUMBER) 
A21 USER /0 
A22 ZGND USER /0 (GND) 
A23 USER /0 
A24 ZGND USER /0 (GND) 
A25 USER /0 
A26 USER /0 
A27 USER /0 
A28 USER /0 
A29 ZVP05 USER /0 (+5 V) 
A30 ZVP05 USER /0 (+5 V) 
A31 ZGND USER I/O (GND) 
A32 ZGND USER I/O (GND) 

+-------------------------------------------------------------------+ 
CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 
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T---------------------T--------------------T-----------+----------------+ 
IHONEYWELL INFORMATIONI , SPEC. NO. , SHEET IREVISION, 

SYSTEMS ITALIA 'LINE PROCESSOR 0 I I' , 
I P.D.D. , A78xxxxxx' 61 'DRAFT1' 

+---------------------+--------------------+-----------+------~+--------+ 
+------------------------------------------------------------------ + 

VMEbus J2/P2 PIN ASSIGNMEMENT (ROW 8) 

+-------+---------------------+-------------------------------------+ 
'PIN , , 
, I SIGNAL DESIGN NAME , 
'NAME I , 

STANDARD VME MNEMONIC 

+-------1---------------------1-------------------------------------+ 
8 1 
8 2 
8 3 
8 4 
8 5 
8 6 
8 7 
8 8 
8 9 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 

ZVP05 
ZGND 
VRESERVD+Ol 
VADD24+00 
VADD25+00 
VADD26+00 
VADD27+00 
VADD28+00 
VADD29+00 
VADD30+00 
VADD31+00 
ZGND 
ZVP05 

ZGND 

ZGND 
ZVP05 

+ 5 V 
GND 
RESERVED 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A31 
GND 
+5 V 
D16 
D17 
D18 
D19 
D20 
D21 
D22 
D23 
GND 
D24 
D25 
D26 
D27 
D28 
D29 
D30 
D31 
GND 
+5 V 

+-------------------------------------------------------------------+ 
CROSS-REFERENCE 8ETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 
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"----, -- -, .----~.--"-+---------------------+--------------------+-----------+----------------+ 
IHONEYWELL INFORMATIONI I SPEC. NO. I SHEET IREVISIONI 
I SYSTEMS I TALI A I LI NE PROCESSOR 0 I I I I 
I I P.D.D. I A78xxxxxx I 62 I DRAFTl I 
+---------------------+--------------------+-----------+-------+--------+ 

+------------------------------------------------------------------ + 

VMEbus J2/P2 PIN ASSIGNMEMENT (ROW C) 

+-------+---------------------+-------------------------------------+ 
I PIN 
I 
I NAME 

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 

+------- --------------------- -------------------------------------+ 
C 1 USER I/O 
C 2 ZGND USER I/O (GND) 
C 3 USER I/O 
C 4 USER I/O 
C 5 USER I/O 
C 6 USER I/O 
C 7 USER I/O 
C 8 USER I/O 
C 9 USER I/O 
C10 USER I/O 
Cll USER I/O 
C12 USER I/O 
C13 ZVP05 USER I/O (+5 V) 
C14 USER I/O 
C15 USER I/O 
C16 USER I/O 
C17 USER I/O 
C18 USER I/O 
C19 USER I/O 
C20 USER /0 
C21 USER /0' 
C22 ZGND USER /0 (GND) 
C23 USER /0 
C24 ZGND USER /0 (GND) 
C25 USER /0 
C26 USER /0 
C27 USER /0 
C28 USER /0 
C29 ZVP05 USER /0 (+5 V) 
C30 ZVP05 USER /0 (+5 V) 
C3l ZGND USER /0 <GND) 
C32 ZGND USER /0 (GND) 

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

HONEYWELL CONFIDENTIAL AND PROPRIETARY 
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Llne processor specificAtion 

note 

ini tiall;:at.ion 

open 

close 

interrupt 

read 

write 

I j 1." (j i~ t. tJo 

ti r ,:., f r. 

lnrofr 

(. 

c 
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c.\lnnl~(l'.dt';1 :N ; f..iJTlnf.~r.t..I.{JI~~ tJ~'f.I : ~;I,t'·d\"l/tlt';I: 

•. ------.------+--.~-----.----- .+--------.-+-----.-.---.~-. ---.. -.. ~ 
;;""t';"Y :_0 C,~ l 

:·:U~mDt.p. : 
~...:t\, 400 
'1''1,;:00 : A .•. l/ ·:;'./n, 

RS4;~2A 1..0 c.::' 1 17,2()0: d'"iy 

+--.---.-.---.----+-.-+----~ .. - -----.1-- --._-_._-+- -.~.-.-~-.-.-.-...j. - ., -'--"~.-'-'. - t-

'1~ pins l 2: RS422A : Locai 76,HC'O: at:;y 
100,000: gyn 

+----.--.---.---+--~-----.-.-----~--------+---.------.~--····-----f 
'1 pins '7' 1.:.. nS422A Lucal 19,;:':00 <lsi 

313,400 
RS2~~2C 1._0 CA 1 l?, -::'~f.)() '. ';)-

;~t'3, /;'00 

4·------------+--+---------·--+--------+-----·----~·--.-------+ 

see appendll: A 

I! \ 1. './ ? t. .>t",t3.1 .. 

j 
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rhp ,~;-lfor'r!'I_\Lluf) .. e:.:cha.n':Jt:~d :~tlr(ju'Jh t.1 P lnpu't. .. · \!\ .. ~'lJ.'t Cn!Tlfr'dnd 

qU\~\.1e ... in I,h,,, "'.j"lilr~?l.t lTI"omory vjN, :\t.te!~tlon In't.~rl·u~)tl'vnlt~ lTlt(~I'·t'"tl~,t. 

Only nne ln~llt and one out~ut command queup ,~r'p \JeFined for all 
d"'ivli:'r~;. 

{·)n utht~i l:\re~. 15 alloc{:\ted ,for e~1ch iine r.lt cl)nfi.'Ju~'f1.t.10T'1 tinl'.~, It. 

iq n[lr·rrl;~1..!'/ ll:-'if:Jd d.5 \.L~tt) l':"u·Ff'pr'. But ..-, d.rlVt,~r I,.an U.:,e 1 t t •. nyw.: •. /. 
This ar~~ 15 givell to tt)~ driv~r at open time. 

Att~nt,':.fJf'l/\.lme int("':'l"r-uj..,t i-::: '·'(IT'IL w:"t~n thp '-iUI}\.J(l l~j r:llTlf-,ty ,-",n,t c) 

comnl8l',d l:; recof'\l£lu in 1 t.. 

J 
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u'~er but' fer +---------.~---+ 

+-------+ +-------~. : (\4li::\kpup) 

i----------------- -+. +---y------v----+ 
+-.: .. ---.-- ...... ~. ~ ."-,'-'" .. - ··f ;'Vlpll~T,r) v 1 .,rli\ l.". '. 

• V I'''Cfjn~E 
I <---------( ~ (------:vi~'rf.;,::\d 

...... - •. __ .... : 1,/ 1 j:o'''<}f' i. t I~ 

• V I;~(\CI< 
• VIPI\;ACt( 

( 'v' l P 1. f.j (: t l ) 
( V 1 ~I j~ ,~ ~, d. ) 
( 'J 'I ;.IW t' ~ ~', I.' ~ 

• 'J I. )" 1'1 r Jr~I' -; (~j 
! (v pu t.) • 'J ,f'CLC~"~E 

+----_ .. _--- .--.-:. .... --+ 

Vlf' 

'. 
v 

t _., .. -

\ l,i J. f'; J I ,.~ I , 

,; v::. ; . .' L i 0 ':. (;' ) 

v 
IIMI ~1' 

+-------+ ·t-------·+ ~i/pl~ ~O/~# MAIN dl-~r. 

-·-:Rx c bF:~=:T~ c bf:z.==~. G H-==--•• _-=._.==------=-= ••• G M=-------=---
+----_._-+ +_._-----+ #: ~ f 

###1'" 
1 pm~_ in. c: 

+_ ... _ .. __ . ___ ."_·· __ ,_·H ___ ._' __ ._. _______ • __ y __ ..• ___ + 

:o/j.;' :;:'..;r.r. :.i/p Hvnt.:C'~I;·id i·:vnt.: 

~---------.+---------+----- .. -.--.--+ 

vipLP.c \I v 

(vipout) (\I i pin) (v i p.,nlys) 

!(--------( ~ (-------(: (------------(! (--------+ +-------+ 
\I 

~ <-------( : : (---------(vlpwrite) 

v 

v v v 
(\llpread) 

v 
(vlpopen) 
(vlf/eIos,,) 

+---_._--+ +-------+ 
+-(VIPCBFRE)---+ 

+----------------(VIPRDMSG)-----+ 
+-----------------------------(VrpAC~.NACK)--+ 

IRH 1m 
vlist: 

+-------+ 
:Tx 1m +-------------------------+ 

vlist: : service msg(ACK,BUSY, •• )l 

+-------+ +-------------------------+ 
I + _______ + 

!iend T;c ..... -------+ viplsm.c 
m~g req +------: h5m 

+---"---+ 

+-------+ 
! <--------( ~ (------------------( (-----1 Ism 

RX teNt 
vi piNTR. c 

v ~ __ ---.-N-+ 
.+-- .. ~.- -.. - ..... __ .+ 

: wri t~yn : 
+_._------_.+-

+-------+ 
!·(+<-----------:vt:~intr: 

\I \I 

TH t .. "t 

1111 \1 ~ 1 

+-------+ 
t- ___ 

w
• __ + 

Tx intr. 

+-------+ +-------+ ~---.----+ 
:vr:{inl.r: !vp~:intr: :v~cintr: 

+-------+ +-------+ +-------+ 

Ib lntr. EXT intr.STAT ant. 

J 
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vp 
) 

c t, f 

noliF-- t~ble 

mOdule nMlfn? 

1 fl' loc.al :I'lemory 
bllff~r 

cir~ular s~,ared l~emQrl buffer. 

T~le arct,it~cturR or minI OS ,'ul,ning irlto LP assumes that a Jrtv~r 

normally i'Jlay J..:.P. dlvl,ji~d intc, ttle followiny ~,a.rt."~: 

input proc:r!dure 

output proc~dure 

comnrarid Anr.i\ly~er 
(open/cluge/iuLtl) 

COffimon suLroutine 

t"l" ':1·1 

·masked mode 

llnn"'8.'!.ked mode 

mas~~ed/unmasked mode 

( 

J 
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i';'l~ }<'I): LQ~'l'l~ ~'lcture ~~how!:t iiln e; .. C4.rT,plf:o of tj"ilS l.onl..p.pt. c~j..'~ll it..-d 
t IJ a tty ti r i v ,,~ r" ; 

unlf,,' ;;kt~d 
IT,l,dH ......... 

i/p proc. olp proc. 
+-----------+-------------+----------.---~-----. 

'trlP!.It, 'lutput. COrilfTt r:\naly. : .... • c~J.lf~d !;.y 
(ttread): (ttwrite.'); (opp.n, •• ) IThaln 1.001" 

~--------------------------+ 
r. ()If,Tr,I) n ~; uh r 0 u t..1. fie 

+------: (Sla~ro~, •• : •. ______ ... ---,.,_,_0, ~ 

+------------------------.--+ 
i npl.&t. 
(ttin) 

+ ................... + 
I R:.: int.~rr 1 

(siorinLl 

out.puL 
( t. 't. Oll T. ) 

........... +--------+ 
Tx interr; 

(sio>:int) 
I •• trlggered by inturrupt 

+-----------+------------+--------+ 



r 

r 

C . ' 
+ 

" 

Ii 

" \ 

(:' 
. 'it ~ L 

;. 

(. 

:( 
I( 

( 

.~: c 
:.~ , , .. ~ . 
" 

','J 

,,',' J 

C: 

5h~red m~mory map(64k) 

+-------.-----.---,------.-~ .. ----+ 
dir":\']I'lOst.ic 41"1f'0. •• +. ___ , ______ , ___ .. w _____________ ._, •• ~ 

j:.·rO(:H~<lj(Jrp. bORr'd iufo. 
+------------------------_._-+ ! 
:Rx command QuetJ2 ~1k 

+------------------------- ... -+ 
: T H C rjlflnh:u't1 OI.H~ Uf,:' .... 'I~. 
+ _____________________ . ______ + I 

cone,ole Luff'er + _____ , ______ . _________________ ~ I 

.,r.i"nt Lurft~t' "'1L 
+ _________________ . __________ • I 

shttyCOJI for tty driver(buff ••• ) 
reserved for B ~rivers 

en 1 
+--------------------------- •. 

shvbsxCOJ 1 area for driver it2 I. 
C JI 

+---------------------------+ 

5c:'lnH.~ as SPO 
ti\bout. 11.~.) .... ,~o." 1.,> t,H:". 

#3 ) •• each area'about 11k~13k 
+----~----------------------+ bytes(vip,bsc,sna,x25) 

#4 

+------------~--------------+ device dependent drea 
(3J(:'1 #5 

+---------------------------+. 
struct shvbsx(SDRVNBJCLPOVSZJ: 
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At ~~hf' CJ~·~ll tjnlp. ,ctev:Lce number' is decldred in the open comrht.~nJ. 
At thIs tlm~ top corresponding drlver structure is overlap~ed 
on Lhe ~tt (Jl:t. shvbs;I,[JCJ 

e:1, \.' l P 
device 

-If.vlr= ( 'i t, r ut: t. ~ t. v 1. t' "I.) I~~ h .... t,5 ;.: CLlr·lL:: ( :: ) -j i~O:.i ~ 

••• fl" 

or =&vh-)slltxvbf; 

Owing to the limitation of shared memofy space, the u~er text 
record may be divided into game records. 
Thi lfia,i record 5i~. m~y be definud At conri~ur~tion tlme,but 

at now tlus size 'is (lei ineli wi r.h the 'i,·,ed value( Ie, MAXREC 
1'1024 bylesl. 

Each record size is variable but not exceeded the max data size. 

One retard must not be divided into two p~rts phisically(le. the 
record data is cortsecutive phisically). 

Onp me~~ay~ a$~ociated w1th the node.may be, consi$ts of sOlne 
consecutive records. 

A record format i a : 

stnHt vrec { 

ur:har t. vnod." 1* node address - bit(O-,-,) :node address *1 
uchar t vflgl 1* flag 

VHLAST:last te><t rec 
VHITMD: 1 nt"rm".iiate text re c: 
LASTREC: 1 .. ~ 1 rec 111 c buff 

ushort vll: 1* text lell'1 th *1 
char vd",t .. C1J, 

}; 

... / 

------•.... ------~-------------------------------"-
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struct. vir,buf 

) ; 

.hort 
tit."rt 
.::hdr 

v put ~ 
"'-'Jet.; 
v·IIdo. I'"d: I J; 

struct vipbuf .vbur: 
!.truct vrec .u·vr=&"buf->vl1atr:.(vbur·-;·v_g~tJ; 

~ee vip.h/5pO~m.h 

~·1·~· i/~ .ub.outine 

At no~ only 10. vip driver: 

It writes one record on the c buFfer according to the specified 
paramet.er' li!:it.. 
It 1s used for Main • 

format: vput(vbuf.arg) 
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lnpl.IL; 

par1 vbuf: C buFfer addres~ to ~tore daLa_ 

struct. pgarg( 
ct',ar 
uci',8r t. 
ucht,r -r., 
usr,ort 

} , 

"'a 
d 

4:\ 

a 

-
.-
-
-

buff I~ 

110'la; ,,',If-

f 1 ~,n I'· 
11 , 1* 

IIp but"eF addreslS ~'I 

'lode alh.1rt?s s t:../ 
f 18'J fOF te:<t ree '~I 

retard size *1 

These <!\bOVR pi.'lrf',,",p.t.l~r·'l must be r:otl,~nlp.\1 by ci\11f!r. 

output: 

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

-1: C buffer was full and the record WAS not inserted. 

01 The record wa~ inserted. 

2: the record was inserted but not completed one because 0' no 'ree spAce. 

opero!l'tlon 

Th~ Fpmained data length And th~ current IIp buf'~r 
address were saved Into the parameter IlstCa II/but' • 

The r~cord data iH moved into c bu't~r 'rom caller's lip buffpr 
untIl onp. of the following conditions is or-cured: 

C !Juff .. r is 'Full, return code (._1) IS given. 
CIe. 'ree space is less th~n ~(CBMINS) bytes) 

The data pO.,On of c buffer has arrived at the last 
point. The tran$fer Is suspended, dnd the ~tored reLord 
is cOlhpletcd at this time by haVing flag"LASTREC'! and 
}!"F'F" is put t1.ftp.r the! I"ecord. 
Put polnt~~ l~ reset with binnry =era LF get pointer 
i~ not ~qual zero and the remaining data is moved 
again into c buff as new r~cord • 
If 9~t pOintir is zero, return code 2 is given. 

When a record was inserted YUtcessFully. return code 0 
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's ~lven La c.l1~r. 

- During the dc~t.a tr"i:\Tlsf'er 7 wr.en t.tlere i~n't fr~tJ ~pi.ICE", 
the tran~fer i~ su~pen'led and the alr~ady ~toreJ ctat~ 
i!:; cnf'!'lplet.ed f"'~ thlC', t.ime. 
J~p.lTlaintnIJ d,~te\ l~n'.Jt.11 ,..,'no:! cUr'r'"ent ii~) blJfrf'~r jldJt·~"iS 
are compllf.:'d Into the pal"c"H~Ip.ttJr· 1.l~r. anti rpturn c:od~:! 2 
i.: -:.;iven ta call~f'. 

AniW~Y th~ put pOinter i~ UpdHtRJ aFter reLord ifl~er~lon be~o~ 
except. U:ise c." 

After compiled a recor'd , ;·:"F:F" is pur. 1n the "1st character of' 
ne:{t record. 

It readl one record on the specified buf'er declared in the 
parameter list 'rom t buffer. Th@ record in'ormation is stored 
into the parameter liit. 
It is used for Main. 

format vgetCcbuf,arg) 

• input. 

par1 vbuF: c bulfer address to be read the record 

par2 ar~ I the param~t.r li~t lee vput 
Only a buf mu.t be speci'ied by eMlleF • 

.output 

After thQ operation, vget give, the onH of thH following' 
return coues to caller. 
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0: On& record having fIg intermedIate teNt rec. was moved into 
the specified buf'er. 

1: Or\e r~rurd havlrlg Fl~ last te}:t rec. Wd5 IhClved into thp 
speCified huffer. 

2~ Aft~r ~R~ding onR r~curd havlng int~rm~dlate text rec (l~~, 

c_buffer Lec~nle empty. 

Wh~t i'":f rflorf: tll~ (ollowing p,;."rarrleter~ must be complled in ttle 
pararnet.~r ll"it: 

a 11 
- ,.:t-'1ude 
- ",:':flg 

record l"n'Jth 
node .::I.ddre3ct 
tP.::! record flail 

The data record Is read Jnto the specifl~d buFFer by caller 
until unR bf the 'allowing conditions has been occured and 
the record header is saved into the speci'ied parameter list. 

C_bu'fer was empty. return code (-1) is given back. 

The record has the 'lag "last text record". 
Return code (1) is given back. 

The record has the 'lag"Intermediate te"t rec". 
Return code (0) is g~ven back. 

After having read one record. c bu'fer has becom empty. 
Return code(2) is given back. 

The v get pointer is updated after one record read below 
""cept-case2: 

v_get += (4+recard length): 

l' a record 'lag i. "LASTREC" or x"FF". the get pointer must 
ba reqet with zero. 
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It. 15 u~",ed ouly fo(' LP. ':')cr.ol·,t.i.ng t.o the .tndirdt~d lr,forTl.:)t.:iont 
in nod~ tclbLn(vp), liata is mov~ lnto c bufiftr. 

format: vputlp(vtluf,vp) 

• i npu t 
pf':\r' 
pa('2 

vbuf: H. c buffer addrnss 
vp node-table ~ddr'eHs 

u~ed fielu,;: 
v r'1l1 I..HoIer t"P'"IUf'st buffp.r C.lJ..~ •. ' 

output 
reT.urn(-'1 ) 

returT'(O) 

returnCa) 

v rx 

It is set w:)~n VIPREAD commanrt 
15 rec~ivet:J .. 
Yli~t of lnpuL buffer containig 
rrH;os~Ja::~~e • 

c Lutfer is full. d~ta i. not inserted. 

data is inserted completely in c_ouFf. 

pAtial data 13 inserted because of no 
free \pace In c_buffer. 

Except return(-1),the t.ansfered dita length is set in 
node table(v rcbll). 

operation 

Data buffer is accessed via vlist in node table 

When a record is written in c buffer,x"FF" rrou;;t bO' 
put in the fir"t character 0' next record ·at sarroe time. 

Data length to be moved in c buffer is' 
mil- mln(vp-.v:rqll,vp->v rx.v nc). 

If c buffer ~pace is Ie •• than mil, return code 2 is, 
given-to caller. 

Owing to "0 ;~en '~p~ce 1n [ huffpr, if 'i~me chdr~ct~r~ 
al"t~ rem~.tned Ln vIis!., the rp.m';'lnt!d date, lenyth ~1i1J 
next read pointer in vblock must be updated. 

When a vblock becomes empty, this is relHas~d in vfreel. 
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s..g. 

It IS u~~ct only for I_P_ CAta 1M T~ ( buffer is Ihov~rt Lntu the 
specifi~d buff~r(vblnck vIa vli~t(v t~) correspollding to the nod~ 
wi~jttlin ~ d~t,l rf'cord. 

tor nl~ t • "~,, tip ( v Lu f , ''1.01 

HlplIT. 
par'l 
par2 

output 

Vuu.f: T:-t c bllfl~U(' e~ddre'i;i 

vp node-table a~uress to be Qperat~d. 

return(-1)' TN c buFfer is empty. 

• operation 

(0) : a comlpetp m~g is looved into tt)e spe
cl ri<.!d buff'er. 

(2) all rdCOf'\1~ in ~ buf,pr ~rn tr~'l~f"rd 
in ,pHti'le~ buffer but ms~ 15 not 
complete. 

(-2)' no buffer in local memory. 

(-3): not match' node address among records in 
c buffer. 

The 'irst free vblock must be prepared by caller. 

This vblock is linked in vlist in v tHo 

Until a complete message is received, each record 
in c bu'fer must have the same node address. 

Everyone character is transfered, 
caluculated in v t.lrc. 

LRC is 

calling subroutine: putcb( l,st, c) 

f:,"., .~ I 
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for vip: 
tl~i n to L.P 

'.J lPr:f'E;~ 
VIP CLOSE: 
'.JIf'PEAD 
VIron.: 

LP to Moll n 

VIPACK 
VIPNACI( 
VIPflDMSG 

vrrCDFRE 

:-:"j1" 
:!'\'.1:.!" ~'3r 1",,:,; rf:·lt1~~.:,t "!.:~r.C1 ! r,'I1'Jth 

~1i1in dr'vr wait:; j·~tT.e'll"lln'J n'f;'] 

;..(11-·0" answer f'OI'- or..'~n/clo':Je 

:.("74" tor' opp.n(no huff/no ctItbl) 
~·tfl72" R:{ mesc;ao)R pr'€:;Ii'I1~ in C DUrr 

par1~ actual data 11 In-c bu'f 
:<"73 11 T:: c-bf'fer f'rHt:' 7?? 

note: device(major+minor) definition vip 

bi t '15 8 7 o 
+-----------------+-----------------+ 
1 0 0 a 0 0 1 z z 1 ~ Y Y :: ~ x X x : 
+-.----------------+---------~------- .... 

zzz slot number(O - 7) 
yy line number relative'device #- line # • 2, 
xxxxx= node address 
bit(15 - 8) , ~river type(4 - 7) 

I device de'inition tty 

bit '15 8 7 o 
+-----------------+--------------,_._-...... 
100000010 : 0 0 z z z y y y : 

+-----------------+-----------------+ 
Z~~ slot number(O - 7) 
yyy device numberlO - 7) 
~it(15 - 8) : driver type 2 

f"l'1 ~1 . .<f(')pJ.. 
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local m~~ory map 1. ShaWl\ below: 

:> ';;:1,: hy t.," . 
r-··---------·-----------_____ + 
: vector t,l\ble 

+-------_._------------------+ 
iflterl"(lpt.S 1 ••• a!semblHI-

+-------------------------.--.~ 
: r.t.y driver 

+---------------------------+. 
: vip drivp.r + ___________________________ + I 

: bsc Liri",,,,' 
+--._---_._------------------------+ 
: ~:; n.:A d r i ve r 

+----~----------------------+ ! 
: H2:., driver 
+-------~-------------------+ 

lplm •••• 1 LP system table 
+---------------------------+ 

pri.nt.er handler 
+---------------------------+ 
I tty driver work area 
+---------------------------+. 

vip driver work area 
bsc 

> codirlg :e~ch driv~r is lo~~ed 

at the compll~tion time 
at:col"J.i.n~J ~.o the Jecli.~I't:d 

pi.\r-t:\mE!t~f' ',:;. 

sna ) each work area is defined at 
K25 configuration time according to 

+---------------------------+. the declared device parameters. 

see spsys.h, 

* field definition: in 1m system table 

• attention, request rlag: . s atrf 

Input request 'lag. 

bit(O) = 1 attention req 

blt(O) 
( 1 ) 

(5) 

.set by atten intr handler 

.reset by command analyqer 

s iprf 
1 devtto ,"'q 

'" 1 dllv#1 req 

.set by lip processore under 
masked mode.? 

.reset by Lip prOC~q50re under 
unmaskl!d nlo<ie. 



-.' 

'( 

, 

','r 

c: ... 

'-
.t.'. 

~:" 
" .--,' 

f 

.(. 

o 

-. 
\ 

, -, 

L' . 

("' 

,-

I. 

( 

l.. 

------------------------

S Clj:H't' 

LitlO) -I dev#O r~1 

(S) 

(6) 
dev4=t:'> t'eq 
printer req 

.set by G~en time 

.re~~t by ,iole timo 
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Each event is called ;\Ccording to th~ corre~ponding request flag 
'ield(ie.input,out~ut,ar ~tte"tion re~uest 'lag) 

In thp lnput/output event, the proper driver is callel! u~ing the 
lock byte, which IS set at open tIme. Each bit cDrr~~ponds to a line 
(devIce) • 

In the attention event, the proper drivpr is called according to 
the value of deVice field in the commAnd. 

lOhe co~respol'ding requeRt blt in the request Flag Field must be 
tested/reset by each corresponding driver. 

The request flAg fields a,e deFined in the LP system table(~ ipr' 
,,_at,f,s_opr'l • 

The request 'lag scan algorithm is round robin way. 

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

see spsys.h 

struct drvdt drvdtCNDRVCCTLJ 

value tty 2 DTTY 
vip 4,5.6,7 DVIP 
bsc 8 DBSC 
!Ina 9 DSNA 
,,25 A DX25 see q pOSIT •• h 

.set by open time • 

. reset by close time WI th ","ff" 

.intli.·\lic;ed valUe? :-cuffll 
note: fhis VAlue is equal to the driver value In major device. 

'111·, ~ 1. '~~~.l, 
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ul 'j,Vttt' ::.Wlt~/". table: 

drv.",tC:L>·~:.J 

" ~..., L./_-' 

c:n 

C4J 

C7J 

t.:mnd eVltnt i/p event Olp event 
+------------+------------+---------------+ 

+------------+---.---.------,+-----.--.---.------.~ 

+------------+------------+---------------+ 
00 : uO : 00 

+------------+------------+-.---.-----------~ 
V1Pc.'U11ys 

+------------+------------+---------------+ 
eLIJ bSI: bsc: bsr; 

+------------+------------+--------------.-~ 

+------------+------------+---------------+ 

for vip 

vlpanlYII 

The following commands are analysed: 

•• VIPOPEN 

VIPCLOSE 

VIPDTW 

•• VIPREAD 

The vlpopen rtn is called. I' it'5 ok, VIPACK 
command is gent bac~. 

The vlpclose rtn is called. If it's ok, VI PACK 
command i~ sent b;.}ck. 

The vlpte,t\d rt.n i.~; c:al.L~d to gjo\l~ ::'tH~ r°tl!'IrIHlllin'J 
me~sage to Maln if t bu"pr is locked And the 
record is 'or th~ ~~m~ norl~ in v cbstat. 
If return is -"I, ilp request flag of sp~y~(s ip,"n 

is set on • 

A flag "VRDREG:v cbstat) and VDATARDY are set un 
4nd c buffer Is not locked , 

vlprl!aa routine is cailed. 
If return of vlpread is -1, 5 lpr' is set on. 

fl,l'" ~o1 
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The following thinges are done: 

sp.i:)rrh tt.~ t'nd~ 

I f t ~ It: i A r H i) 11 
h~vjng thR ~DATARDY:VRDREa Flag on 1n v cb"t~t. 
, \,,', t1' V j, ~.' r" ,~ d J r iJ I,l t ~ n ~ J. sea 1 .l e .j .. 

- 'vipotlt 

VDATARDY fl~g is set by the lower lev~l unrlpr masked nln(!~. 

\iiIDI1EO 

It fTu? ... "iIns th .... \t n:' ITI':;!] l~, rf!<:\dy in r,he lnl~ 

tli:4'.J i~; s.~t tty Vll-''''~nly'-,; rt.n wtlt::1l V;'PFE?-"I) COlj:!·n~.~.nd 
has been recElved frum Malil. 

Ir the Ij,ne is Dpen~d anrl Rx c buffer i~ empty,vtpw~ite rtn is 
is c~lleO: to rr,ove a messal~e frolll c: ul.lffer to local rrlemory • 
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DMAe requeHt l5 given by Master Cpu In LP via DMA device table .n I/U 
rnt:~tTlot"J.''' 

This commnn dl"t.i-\ i~i uefined t'rJI" u~c_h dl"lVf!r(e:·~cp.pt tty .~t l1ow).bI~low: 

* Rx COfrlnl~nd lIsts 
~ T:: (.ommanct llst~ 

* Rx/fx comlnOTl service area 
* Rx ~ervice area 
* Tx 3erV\(e ~rfld 

when more than t~o command list. are speciFied and when a command 
h.vl"~ the intermediate Flag is finished. DMAe executes 
ne:<t cOilln,r.lnd list i.\utolT,atic .. lly un~il a con,IT,I\nd having t.he last fl.'g 
is dp.tl!cLed. . 

After operation completed,DMAe issues one of the following interrupts 
according to the DMA reque~t tYPI! to Master: 

* Intermediate command list ~ompleted sus~e5fully ••••••• Tx/R~ 
* command list completed suss@s,ully ••••••••••••••••••• Tx/Rx 
* DMA channel errore ................................... T>:/R" 
* End of record character 'aund •••••••••••••••••••••••• RX/T>: 

At now 7 interrupts are assumed. 

The Following interrupt vectorCDMA to Masterl numbers are defined below' 

11 ne!ll'! 

11 ne#3 
linell4 
1 i netl5 

1130 
'1131 
'182 
183 

'184 
185 
186 
1137 

n,eL 0 
RXl.. 1 
I~XER 2 
RXEOH 3 

Txl 4 
TXL 5 
TXER 6 
nEOR 7 

'188 -195 
196 - 203 
204 2'11 

'1.1 1 \1 ~! 

'intE'rmedi .. t,e COmrrri.\Tld 1 i q T. e::p.cuted 
last comlTlc'!'nd li"t t~:H?tuted 

DMA chann!!l error occur"ed 
End of record ch~~",ct,ar found 

intermediate command list executed 
last command list executed 
DMA channel error occured 
End af retard character found 

condition code 
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~. ~ €I in t i; r: l,dJ r~ ~ .:, 

~,:)ft~r ..!md l.nt-?I"'I'Ur.1t. each apprllpri.!IIte r~~/tH. inter"rupl hlf\fIlJ,i.."'r 
cal1~d witfl t~.P device ~uffiber and the tondition code via dma switch 
table dccordlng to t~e driver t~p~ in dma table. 

~5 Pot!!' drr,t\ in t " .. r. 
1 p II riP :.! ...... (. 

S pr.nnf. r: 
CondItIon cadelbltIO-1» IS defined bRlaw' 

1) comm~nd list 

0: ;, ntt~ n"p~t11 t". t\'."· crrsnd. t':'::'f U t. ,~d ( !,Mft"n,ID l 
j: It' i '(. C,Hrl.Hi .. ;:: ':/J:! c:u t f:!i1 

2: p.r ror' oc.:c..u(~~·t.1 

3: end of cl'~r.found 

see 

(EflC~;'JD ) 
IEDTC:-ID ) 
dlTl(:1. h 

A commana list consists of 10 entries and one entry is 10 bytes. 

An entry 'ormat isl 

• buffer addressl4 bytes): BFADR ."Olt by MastRr 

• actual data length(Z bytes)IADLL RX: set. by D:1AI!} 
Tx: set by Mast~r 

buffer 5l:;:e 12 bytes): DFSZ .set by Mastp.r 

FIJI '1 byte) 

command list flag(1 byte)' CLFLG 
bitlO) =1 intermediate comm.list 

=0 last comm.list 
.set by Mast.er 

(1) =1 comm.li"t already euecuted 
.set by DMAe After interr. 

reset by Master 
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2) Rx/T:c comrnon ~e(V1Ce drea 

• driver type (1 byte): DRTYP 
V d 11.1f.~ 

\/J.~·I '1"04" r~'jr.f'" 

b'ii c }:"r,H" DD.I·;C 
s na }: "09. 1 PSN:~ 

;,~25 ;.(1I0r"i 0l DX;2~j 50,3~} spO!;m.h 
.set by Master at ~no open tlnle. 

• device ~tatus ('1 Lyte): DV!~TUS 

vcllue opened 
cl()sed 

,·,"0-1" 
:<"00" 

L OPEr.ED vip.h 

• set. by Mil$ tllr. 

• Mode control regigt~r(1 byte): MDCTL 

3) RH service area 

blt(O) ctldracter is (ontroled via 
r~x contl'ol t,:"bl p. CrL.TPr.H~ clITIa. I. 

(1) charac~er " controle~ VI. 
Tx COl1trol table. 

(2) Ollly one shot(one command li~t) 

ON;:SHOT dma.h 
These flags are mel by Ma.t~r at the open time. 
These status are kept until VIPCLOSE is requested. 

• RH control table addre.sl4 bytes): RXCTLA 

FU (., byte) 

R:: com'nand (1 byte) 
bit(O) 

(7) 

FU (-, byt.e) 

RN error status (1 byte) 

.set by Master at open tlffiP. 

RXCMND 
tbd 

command request 
.set by Mast"r 
.reset by DMAe a,ter read command. 

I RXERR 
. "e t by [)~lA. 
tLd 



r 

( 
• R': current. COlflITti·-\nd l:ir.t pClnter(4 b.)'·tp;~): riXC;'lI~)T 

US(J\l by ()Mt~E-

FU (4 bytes) 

c DMARXWI(4 tytps) 

FU (2 bytes) 

" 
r 4) T;·! serVIce elt'ed 

• Tx control table address(4 bytes): TXCTLA 
.seL by Master at open tima. 

FU (1 byt~) 

rx con"ff,:.nd( byte) rxCi1IJD see RXCt~ND 

FU (1 byte) 

,if 
j'~: C 

TX error ~tAtus (1 byte) TXERR se .. TXERH 

~;' TX current command slist pointer(4 bytes): TXCMPT see RXCMPT 

) Tx current data counter (2 bytes)' TXPTCNT 
used by DMA 

I.' 
I> 

,'.[ 
FU (2 byt"s) 

:1' 
'. 

DMATXW1(4 bytes) used by DMAe (work area) 

FU (2 bytes) 

\. 
LlI'1ATXW2(2 bytes) used by DMAe (work area) 

<:' 1... 

( 

( 

( 

\, 

~. 

c' 
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Dt!Vlce intOrmdt LUn of f?a. .l,;.\yoUr.: 

dev#n .-------------------------------------------+ 
Rx commAnd li~ts('O x 10 Cyte~) 

.... ~ ~-" ... - - ..•. -.- -.-----.. -- -.--.- _.- -- ----------------_. __ .•. _.+ 
T. ,ummand lists (10 x 10 bytes) 

+===~=;====+=======~==.~=~~=~=:===~==========+ 

: RXCfLA 
+----------+--.--------+----------+----------~ ar~a 
: FU : RXCMND : FlJ • : IUERR 

+----------+----------+----------+----------+ 
: RXCr1Pf 

+----------+----------+----------+----------+ 
: FlJ 

+----------+----------+----------+-----------.~ 
: DMArlXW'1 

+----------+----------+----------+----------+ 
: FU : DM?'RXW2 
.~~~==~===~+~==~===~==+~==~~==~==+==~~=~~==~+ 
: TXCTLA T:: t:;ervl.ct:~ 

+-------_-:_+------,----... ----------+----------+ 
: FlJ I TXCMND : FU : TXERR 

+----------+----------+----------+,----------+ 
: TXCr1PT 
+---,-------+----------+----------+----,------+ 
: TXOTCNT : FU 

+----------+----------+----------+----------+ 
I DMATXWI 
+ ... ~---------+----------+----------+----------+ 
I FU : DMATXW2 
+---------------------+--------------------~-+ 

note. AT open time. the M •• t~r must issue the notify to 
DMAe open to Slave<DMAe) via register' 

read cycle reg addr. 68.00.01 
write cycle reg aJdr. A4.00.01 

nnl 112 go 

area 

Indicate T.r,e 

<-
<,--

vect.or #nn 
vector #n.n. 

1'13 abort vector,*= 
114 query nn/lT,m + 1 i nef..,8 
115 fu 

",,,,I 1'16 go 
1'17 abort 
1'18 'luer'y 
'119 fu " after' the rirqt R.: or Tw commalld And mncte control 1'~~i~tQr ~,~ 

compiled in the corre~pond1n~ OMA ~ev.ce table of 110 memory • 

• S10 regl$ters are Initialised by Master at open time • 

• Each control table i5 ~lloc~ted 1n the 1/0 memory following devlce 
informatlo,n area as follow~: 

control table pointer: for e~ch Rx!T:~ driver 
4 • 2(Tx/Rx)*4(driver #)-32 bytes 

control tabla for each R";T~ tirlver If request"d 
one table 256 bytes 

max 256*8= 2k bytes 

Ilel,-, ~·1. 1~,n..I-
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If \~ontt'o.l tf3ble 1<::> not r!~qlj~st.ed at conf ll~urd.tion tll':!p, trlt:-
" a':P';;>OC"Mt\~)\J ~,oint(.·r must be 0; 

.dma Ihterrupt handler see dn,aintr.c 

c '::.pconf.h 
1 f.Il i np!lw. C 

\, 

\ 

C 
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c··· .. ···\ 
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.i/o memory table layuut Is 

+---------------.------+ 
:drlver lnfo.area 

device HE 
+--•. -,-~.---.--.. -"' 

:drlver Info.drea 
deVlcr! t;,3 

.... ~ 

+---------------------~ 
:0riv~r lrlf·o.~r'Pri 

df.:'V·~CP j,lq. 

+-----------'------------+ 
:drlver info.arpa 

dl:~vJ.ce ~tS 

+==,,;====~~==,~~,=:~=~=:~+. 

:VIP H:( ctl tb &:.t 

+-------------------+ 
IVIP Tx ctl tb pt 
t---------------_··----+ 
Ib.c Rx etl tb pt 

+-------------------+ 

+-------------------+ 
lx25 'Tx ell tb pt 
+=====~~====='=======+. 

vip Rx ctl tt.l 
+-------------------+ 
I vip Tx ctl tbl 
+-------------------+ 
I bse Rx etl tbl. 

+-------------------+ 
+-------------------+ 
: ><25 TK etl tbl 

Rx/l"x control tabl~ pnlnt~r 

"HP,'( f,,;ed) 

vip bsc srlB x25 :8 entries 

control table ~rea if request~d 
(variable) 
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..... ,. .. -.~---~-."--.-.- -_ .. - .... _+ ..... _-_ ..... _.----_ ....... -+ '".,," _ ..•• - ,--.--.-.-~ .• ¥- --- ,. "-_ •• ""--+ +~ -. --.. ------ -"- ••• _. - -- + 

rilc;)lJ 1'c,;,Hrle : ~,t't ny i'F:'~,'~~t. by : I.!~t::',j by 

+--------------------+----------+---------,-+----------t,------------------+ 
: f:lF7r'1nn J'1 : D crTtnd l.l ':' t 
+-----.-----,-----.-.~.---.----."-- .,----~-----.-----.~ 

11 
~1 

~----------------+------"~-··-1------·----~-----
: [) 

... --+ 

+-----------.------.~--.------.-------------+----------+ 
: CLFLG h(0)~1/0: 

( ·1 ) '" 1 
11 
D 

: D 
: II 

~----- .. ---.--------+-.--.'------.-+----------+----------+----------_._---
: DIHYf' 11 (() pr:.' n) 

+---.---,----------,+-------.---~-------,---+.----------+ 

1 DVGTlJ~; M ( (') pp n) 

+-- ... -------------+--------.-.-.-~-----------+-- .. _._-----+ 
: 1'1DCTL 1"'"1\ Upf~'rl) : IJ 

+---.-.-:------------+--------.--+----------+----.-------+-------·---------i 
: t~XCTL.~ M(open) : D RX S<?t-V areC'\ 

.+--------~-------+---.--.-----+----------+----------+ 
: HXCMND M D : D 
+-------------,---+----------~.------.----+--.--- .. -----+ 
: RXE'.fHl D : M 

+----------------+----------+----------+----------+ 
.: RXCMf'T D D : D 

+----------------+----------+----------+----------+ 
: DMArlXW·j D D : D 

+-~--------------+----------+----------+----------+ 
I DI1ARXW2 D D : D 

+----------------+----------+----------.+----------+----------------+ 
: TXCTLA M(open) : D rx 5erv area 
+----------------+----------+----------+--.--------+ 
I TXCi'1ND M D : D 

+----------------+----------+----------+----------+ 
I TXERH D I M 

.----------------+----------+----------+----------+ 
TXCMPT D D : D 

+----------------+----------+----------+----------~. 
: TXDTCNT D D : D 
+_._--------------+---_._-----+----------+----------+ 

DMATXWl D D : D 
+----------------+----------+----------+_._--------+ 

D o : D 
+----------.------+----------+----------+----------~--------"-_._._- .. --~ 
note: D DMA 

M Ma6tet~ 

1"1,, .. ., i .,.. .• '1. ... , 
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The following interrupt vector nurnbers are defil,~d (or e~th drlver: 

1.t. y tt'6/\ H':tlJ 'lj 00 .oJ 
vip #'l,() 41 ., S.LU 1··· ,., 
b<;-iC #-1'12 #'12/ slo1-~~ 
sn,~ It 1'14 - tl l~j9 s i 01-2 
;.:i~5 11'160 I~ '17:j 510-1-2 

se~ c,. ps i (J. h i nter rLl~,.t. ';; 

, '\ 

.! 111 v ?-1. 1~.n./~ 
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def:Main 
LP 

sc lockCMSPOJCNDRVCTLJ :0 
: >:"FF" 

~ee vipMAIN.c 
',;ee '5j:.sys.h 

LP: irliti.~li5e rreeVll,':it: buffl?r- PQol .... vblocl: l~nk 
fie t e~ r. h de y i Ct,1' i~r ea l. n 5f"1ar ed HIEHrtO ry to s;ys tiHn tabl e 1 n 1 £l1. 

C. ->*9 smCli11eJ) <----- &(.-)shvbsxCll,".eJCOJ) 

1) for vip 

MAIN: 
The lock byt~. which indicates the supported driver type. is tested. 
And if it'. 'ree, the vip driver typelDVIP) i. compiled in it. 
If it's not fre~, an error is givQn back to user. 

initialise the requested node/line tablA 
line table 

LP: 

1 dev!'j 

1 status 
I-dev 
I'-dew:, 
l-rnode 
I r'Ad ." 

-NGYNS 
node map 

L opp.nf~d 

I l'nelH o-::n 
dri'./er + slot#
"'L FDX 
NPiiDS 

1 "" r. b 
-1 t:,cb 

R;.{ c buft' ;".\fidr .. 
T:,-c buFf add". 

nodp. table 
v status 
v"-Jev 

v-ofl'3 
v - orr,o \1l~ 

V OPENED 
no-de ad..-1r"~5s 
user paralileter 
U~~I' parametor 

:L1ut no node 
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';","I~ flllluwir),.J ~Jhlnl.Jes. art~ done(i;-l :....j)): 

el"t or \,.'L:',;Cf'li": nD burrr:·r .iii ),'1'1 ;'!Ur'f'pi~ pllol 
\.'E:Cr:,_fD f;;;·: ctl tbl not (ip.fin{,:.d 

lock Ly'tfl :DV.lP 

- ~esL DSH 

-- rr it·5 :-:tJ I oL ,')Ii::l(..\(;1'< l.S S~lnt br.1.C~· to '-i .. ,:\inM 
If r1t), 'jI;·"'It,ll-iCI'( is !5~nt and H(rOr code ir., compiJ.j~d ill line ,.!.~,td~~ 
( l_errlp) 

- rRleAs~ 'he lock byte. 
MAIN: 0 -
I.P 'x "FF" 

MAIN: 
reset lin~ table: 

1 devs correspondin~ device # bit of' 
status 0 

I-ndev5 -1 nod~ ~ 

LP: 
- rese~ sio registers: 

~MTCTL ~(TCRDTR~TCRRTS:TCRTXENAB) 

GMDRFG CRTXINT~ES 

I'll \/ ~, ~ -"d,,~ 
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- LJht-c~ll ,:ill .!.nt~'t·rtlpt 15 or.curt>d, thp. ,:.,rtlr.,er Interrupt haridl1ng 
routine 2ddr~s~ 1~ ·.~lect~d u5lng tt)P loc~ byLe. 

i'1AI;',I: ';;(,'P "":'- c bt to vj.plntl 
Li J see Ipm,':\in .. c br t.o vl~_,in sio inte('r-upt 

tH' to Vir.Jdnly5 a.~t.e'ltlon i nt. r 

( - read operation 

( 

MAIN: 

WI',en Mf'3:in dt'"lver rf~cp.ived REP~D cornmdnd from upper level, the 
following operations are down: 

1) If R:< c buffer is locked, dela'y is called until this Rr: 
c bur'~~ is unlocked. 

2) send, 'JIPREAD 1.0 LP with the request data len'Jth(u.u __ countl_ 
And .lepp is called. 
It is w~ked up whpn VIPRDMSG hA~ bpen rpceiv~d from LP. 

J) iF ready, a message i~ m(]ved lnto the usel~ buffer from 
c bur,Per until the last record is detected.' 
ll;;for~ dr.1t.ec:ting the last rfltol"d ,the c btlff'er became 
flITlptY(lP.,.':\ rrre:t'.;":~'Jl'? is n(Jt c('mplf!tf~d) and ~lef.lp i~j fit.llpd 
unti.l the n~l:t. r~omlTl,::\nd(V.T.f'i'~DMSG) is r.~cel\;f,d. 

A co~nAnd (VIDTW:data WAit) IS .ent to LP. 

Command in input queue is read only one at a time .•• ???? 

The followlTlg error tases are assumed: 

LP: 
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:.Jhpn COC'!1lTI(':H\('l~VJPR~~f~D) ha.; ...Jeen t'er.:t:!ived ll r,:·.E~ ':·~-3.t(.\ :·flqUt\"·'!"'~!t'.1 
f]aIJ ( ..... ;L., ... .-.'J:v Ltl~i.,\~.)lS ;t!<t 1 .. thf" i,1p;:'lrf)prl ,tt~ n(lQtl ~.,~!.Jln .. 
At thl~ tJmn, if t~e input me~.sAyp lS a!FP311y stor"?d in 

local mpl~Dry A&~Driat0J ~1th the nndp,it lq nlGve~ into 
c hut'felA 1n sh"\rpd rll'~:"".nry unt1l I"P""c~'ljng I:.,.? r·p'·iu\'>:.t{~d ~ld;'<::\ 
.r.Z','.:;t;·'1 ,whiG~' ~.~ F'::.1~.sf.?d thl iJuljh Vl.d. VII'):-\I-:r'~,D ,)t~I' 
AnLl CIJ"lrnaTlct<V.I.Pf~n~:~3(j) 15 ·~.f!nt t.o ;--\i-I.ln. 

DurIng transfer" of a meqsage,when therR l~ no Fre~ ~i)0CP 
III j' t.,'Jffnr, tht"~ nOl1e r:'r(Jc:,~ri',lr"J ' .. ,; ",1,','.I.t.:!\~ ur,:I.t i. Olf.OIl':\ 'I; .. 
lVIY[Jny) 1.G r'~"("PLvpd .. 

vlpre~J(vl,vp,par) 

vi: line table addr~S5 
vp: node t.i:1.Lle adlll"e-=.". 
p~r: o~ c~llRr is Ylpln 

1- call~r IS vipanly,CVIPREAO) 
2- caller is vlpanly.CVIP01WI 

neforli! calling this routin~ rthe f'ullow.lnlJ chec~:es 'lrt~ done 
by caller: 

vipin' 
- V DArARCY & V VRDRCB un 

R~ c buffer aisociated with this line is 
not Iod:e.! • 

vipanlys' 
VIPREAO con,I1'1.: 

V RDREQ on 
- Ri c bu'fer is not loc~ed. 

VIPDTW C 011'111'1. : 

Rx c bu"er is locked associated 
with-line and node. 

If par is 1/0, the Rx c buFfer is locked. 

call vlpget 

If return code is 2, VIPRDMSG command is sent to Main 
with the trans'ered data lenqth. Wait VIPD1W command. 

If return cod~ is 0, VIPRDMSG command i. sent with the 
ddt •• lengt~, • 
This Rw c buffer is unlocked. 

If i:l ",e~~f"ge is Gent. cornpletp.l:-l tel Main(ietvp-)v r:~.v_nc 
=O)rllext fln9~ ~re s~t/re~et~ 

v cb~tat ~VD~T~HDY 

.. v BUSY 
V-NOMSG 

If soma d~ta remains in ;li~t(in loc~l m~mnry), tt~is 
data is sent when ns,,' VIPREAD comm"nd is receiv"d. 

If retun code is not 0/2. errore procedure is called • 
• • ••••• •• •••••• tbd 
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11.1\111' 

- c:her:k tJ,lh.:.tt.ller- or nn T~: c: bur'f'pr ~r.i lOr.~,f!~l. 

It' it':·, Inr.f.:etl. dt".!l.-\/ 1,,,H-·ci:\11t.:~d 10 (::-IOC~· thi5 r·I:~'J .. 
If no, T:{ t: burf' J.'; Inr:Lt'd a Till UC;f)r" d.f.lta i~f 1"110 V £.> ' • .1. 

illt.O C i;,uff.;'r· ac...:ordin,~ t.o t.ti\~': 1.Jl.Jff'~.:r ·~;~,iFlte(l cb-at. .. -\"C.i. 

During-.ji.-:\td l~rrlr,,",ft.?r·. ir ~hj:>r·e 1: nu ·5~:'dce, slcp'p i:; c':::llied 
TI)l~ is Wa~(edUp when VIPCD~nE commal1~ is recciv~~. 
AIHJ the r(~lrh:111H~d dat .. :.. it.; nH1Vf~(.l intu c..: JJufr~r L\9;.\ln. 
Ti)15 is relea~ua wi)pn the ~alnpl@t~ d~ia is t~ansf~rd into 
c buffel". 

LP: 
forrflr'lt: v I Vw r i t e ( , h vi) 

note: 

sr.': spc;y'.:j addrQss in 1m 
vi' line table address 

called by vipout in lpmaln 

get node address from a record in Tx c buFfer 

when a message is the first time(V TXCEWAIT,v cbs tat 
oll),one vblock is fetched from vfreelist in iocal 
memory(by allocvb(» and it is linke! to ihe vltst 
in y tw. 
Before reading the c-buffer, te:·,t header(S TEXT) is 
store in the IIblock and ,:haracter length/read pointer 
are updated'vb-)II nc,vb-)v but and vp-)v tx.v nc). 
Lrc will be caluc~lated until EDT is put-in b~ffe •• 

call vgetlp(read Tx c bufl--)viiwt) 

II a message is not complete, V TXCBWAIT is set on 
and it waits the newt call Irom~lpmain. And 
VIPCBFRE command is sent to Main. 

I' a message is moved completely, V TXCEWAIT 'lag is 
reset and ~Hil message(ETB/ETX + LR~ + EOT • nPAD) is 
put in the vblock in local memory. 

V TXMSG is set only state) and VIPCEFRE command is 
send T.o ~Iain. 

If L block 1$ on(1I1->I_status) ETB is put,viceversa ETB. 

Thi~ me~~age i~ gent to line when pollin9 meSSAge 
is. received .. 

'I.lly p, 
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lITte.sL .. :d Irlode) 11t' 1 It ~11 L VfH' (I'""",,. 

<.-----------
1.t tiffie orF~ 

~ -----~-.-. _ ... .. ..... 
init •• lisu VIPD2EN 

Intt.ln/node 
U,l. out lod-

Lhack DSR ••••• vfru~li.t,etc byta ••• 
~E't. Lock bytt:t 
if DSR rEidy 
if' no,wait dsl'" 

,-------- DMA init. 
if err, --------

or VIPNIK:( 
if all ok, ---------~ 

VIPACI< 

.f <:') n./~ 
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(unmasked mode) Main driver 

:if ndev'-'I=O 
:~--.----.---.-.--

close op VIPCLOSE 
I"er:;~t :.; ill reg : 
lot:k tJyte x"FFl 
etc rf ok ------------) 

VIPACK 
lock byt.e"'OO 

user 

CLOGG: 
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READ operaCion data flow: 

(rl"ta.~ked rr,od~) 

------------ .. in~o 1m 
dat8:a 

-----------) msg complete 

(unmasked mode) r~.~in ,jr::'VE~r-

1. f c L'I" 1 hd 
• 1,r.I~ i~ t. 1. r no 

<-_._---------

,;;et I/IPI'lEO un 
noo" tbJ. a 

walt 

:VIF~E{lD(a.l1) 

slt.i'H~,(a) 

:.s iprf on :.vlp~nlys 

ACK :,n;d" "rdy L 
(--------: (VDATARDY) 

----------> tnt 1m 
data b 
---------->msg'complete 

lsi ~'rf b on 
I node b rdy 

I. iIIOV,? iTlsg 1m 

to c bf ---------> 
'JIPRDMSCi ( 1 ) 

nud" b w.3i t 
nOf,e a. wai t 

c bl LKD 

'AlA.k e u p r.:\ 

: ntO'I~ m~'.3 c bf 
: to usr bf 

(---------- msg not 
VIPDT~ complete 

move ms,.J 1m t.u : 
c bF(completel-----> 
n;de b wait VIPRDMSG(I') 

user 

REAl)( 11 ) 

c bl UNLKD msg complete: 

note: 11 
a,b 
1 

1+1'=< 11 
if L > II 
~V EUS'( ~VDATARDY 
V NOt1SG on 

user request data length 
node address 

recorded data length 

! Ij 1 ' .. ' ~.,. A/")!'1./, 

no,j" a end 
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- Jb -

(maske,1 mode) (unmasked mode) (r1ain driY~r) (user) 
iif c of lkd 

del"l 
: if T:: c bf IJl~~D: 

: f. :., f i ~ LKD 
:move rnsg to 
:L bC.if no free: 
: s'pate-) sl""p 

I vipout) ~-------
ITx c hf :polling 
IITIDve-msg frrr. c 

bf to 1m. if msg 
i not complete ---------) 
I wait VIPC«FRC 

{---_ .. _- : waLeup 

<--_.- --- ------

--------------> : 

Iwritsyn) I 

<--------------------+ 
SYN i ••• -) txintr 

I send message 

msg corrlplete 
V TXMSG on 

comt-'\ete ITISIJ. 

c bf'lVNLKD 

--------_._-) 
VIPCBFRE 

WR.l i~ 

.( 


