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This document and the information contained herein are confidential to 
and the property of Honeywell Infonnation Systems, Inc. and are made 
available only to Honeywell employees for the sole purpose of 
conducting Honeywell's business or providing goods and services to 
Honeywell. This document, any copy thereof and the information 
contained herein shall be maintained in strictest confidence; shall 
not be copied in whole or in part except as authorized by the 
Honeywell employee's manager or by an authorized Honeywell official in 
writing. and shall not be disclosed or distributed (a) to persons who 
are not Honeywell or vendor employees~ or (b) to Honeywell or vendor 
employees for whan such information is not necessary in connection 
with their assigned responsibilities. Upon request, or when the 
Honeywell employee or vendor in possession of this document no longer 
has need for the document for the authorized Honeywell purpose, this 
document and any copies thereof shall be returned to the Honeywell 
employee's manager or to Honeywell. There shall be no exceptions to 
the terms and conditions set forth herein except as authorized in 
writing by the responsible Honeywell Vice President. tl 
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1. GENERAL DESCRIPTION 

The Station Processor 0 is an intelligent crnmunication processor 
with sOO-VME bus interface, which supports up to 8 full duplex 
channels for serial crnmunications and one Centronics/IBM parallel 
printer interface. 

The eight serial channels allow RS-232C or RS-422A asynchronous local 
connections via 9 pins connectors. One of these RS-422A interfaces is 
also configured for local asynchronous communications at high speed. 

In VME .. e.nvir01lent the Station J?rocessor .. D.·.is.a .slave .. controllec fuUy 
canpatible which responds to 32-bit addressing and 8 or 16 bit data 
transfers. Crnmunications between the system CPUs and the SP can take 
place in three ways: 

fran host to SP or vice versa by message interchange via a 
shared-RAM allocated on the SP; 

fran host to SP by writing an I-bit attention register to 
interrupt the SP; 

fran SP to host by an interrupter that generates interrupts to 
the VME bus on any of the seven levels and supplies an 8-bi t 
vector during interrupt acknowledge cycle. The request level and 
the vector are programmable by the local processor. 

The memory of the SP consists of a 32Kbytes EPROM area and of a static 
RAM area subdivided in 64kbytes of local-memory and 32kbytes of 
shared-memory. 

OONEYWELL CONFIDENTIAL AND PROPRIETARY 
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1.1 HARrMARE DESCRIPTION 

The Major Block Diagram of the Station Processor 0 board is 
described in details in Fig. 1.1 where it is possible to individuate 
the following functional blocks: 

- MICROPROCESSOR 

the microprocessor used is the 16 bit Motorola MC68000. It 
operates at 12.5 Mhz clock and it has an addressing capability 
up to 16 Mbytes (see para. 1.1.1); 

- INT & I~ LOGIC 

this logic permits to handle the interrupt lines 
1.1.2.); 

- CHIP SELECr AND CONTROL LOGIC FOR LOCAL/SHARED AREA 

(see para. 

the main functions carried out by this logic are the following: 

- generation of the chip-selects; 

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

- generation of DA~ TRANSFER ACKNOWLEDGE signal towards 
~68000 ; 

- generat ion of a time-out signal (BERR line) every 16us if 
on-board peripheral don't return DrACK signal within this 
time; 

The 16 Mbyte addressing space is subdivided as shown below: 
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STATION PROCESSOR 0 - MASTER PROCESSOR MEMORY MAP 

SYSTEM BUS VME BUS * 

FF.FF.FF !----------------------------! 
RFU 256 Kbytes 

FC.OO.OO !----------------------------! 
ATTENTION LOGIC 

FB.OO.OO !----------------------------! -----56.38.00.00 
RESET SYSTEM FAIL 

F4.00.00 !----------------------------! -----56.34.00.00 

FO.OO.OO !----------------------------! 
RFU 

EC.OO.OO !----------------------------! 
IGOR 

E8.00.00 !----------------------------! 

RFU 

EO.OO.OO !----------------------------! 

RFU 

08.00.00 !----------------------------! 

RFU 

DO.OO.OO !----------------------------! 

RFU 

C8.00.00 !----------------------------! -----56.08.00.00 
I 

SHARED SRAM 512 Kbytes 

I 
CO.OO.OO !----------------------------! -----56.00.00.00 

* l-1ap for the first S ta t ion Processor wi th the Processor Number O. 
For the others see para. 1.1.7 processor number and board type 
detection. 
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c 

!----------------------------! 
BF.FF.FF 

PIT 

8S.00.00 ----------------------------! 
RFU 

80.00.00 

PROCESSOR NUMBER REGISTER 

AS.OO.OO !----------------------------
RFU 

AO.OO.OO !----------------------------! 

(~i 98.00.00 ~ !----------------------------! 
RFU 

90.00.00 !----------------------------
RFU 

8S.00.00 !----------------------------
RFU 

80.00.00 !----------------------------

c 
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o 

!----------------------------
7F .FF .FF MQQSU e M:eJfS'fB'P CXIT 
7C.00.00 !----------------------------
78.00.00 !----------------------------
74.00.00 !----------------------------

. ,", .... , .... , " RFLl 

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

68.00.00 !----------------------------
RFU 

60.DO.OO !----------------------------! 
S 103 LINES 6-7 

58.00.01 !----------------------------
SI02 LINES 4-5 

50.00.01 1----------------------------
SIOI LINES 2-3 

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

40.00.01 !----------------------------! 

o 
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!----------------------------! 
3F.FF.FF ! 

RFU 

38.00.01 ----------------------------

RFU 

30.00.00 ----------------------------

RFU 

28.00.00 

RFU 

20.00.00 !----------------------------
RFU 

18.00.00 !----------------------------
LOCAL SRAM 

10.00.00 1----------------------------
RFU 

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

EPROM 512 KByte 
1 I 

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

c 
lmEYWELL CONFIDENTIAL AND PROPRIETARY 



<, 
'.:: .. 

o 

o 

+---------------------+--------------------+-----------+----------------+ 
HONEYWEIL INFORMATION I I SPEC. NO. I SHEET REVISION 

SYSTEMS ITALIA STATION PROCESSOR 0 
I P.D.D. I A78xxxxxx I 9 DRAFTl 

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

- ONPC.1\RD/VME DECODE 

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

- EPROM 

two 16 Kbytes packages (Eprcrn 27128) have been utilized. These 
'-~,:,~~fjMlCkagesare"coone.cted;,in,such.;,a,:iway';las'(;J:;o,:const)itute ".one, 1 ~ 

Kwords bank: the required access time is 200 ns which allows the 
dialCXJues to be carried out with one wait cycle. The 16Kwords 
EPROM bank is mapped in the following address range: 

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

The Eprcrn code carries out the following functions: 

- Exception Vector Table: 

- Resident Diagnostic Routines: 

- H/W initialization of the whole SP board; 

LOCAL MEMORY 

the local memory consists of 8X8 Kbytes SRAM packages plus two 
64K xl SRAM packages utilized like check bit. The 8 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 without wait cycles. 
The IDCAL MEMORY bank is mapped in the following address range: 

10.00.00 Hex --> 10.FF.FF Hex: 

When an error occurs in the Local Memory, the check lCXJic 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 following address: 

F4.00.00 Hex 

HONEYWELL OONFIDENfIAL AND PROPRIETARY 
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The diagnostics can set the memory check bit to 0 for testing 
the error detection circuit. For this feature the PC4 Port C bit 
of the Parallel Interface Tbner has been utilized. 
To write always a 0 into the check memory, diagnostics must set 
the PC4 bit to O. For The Port C Addressing space, refer to 
figure 1.1.4.3. (MC68230 Register Model). 

- SERIAL INPUT OUTPUT 

four USART (S1O) 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 
programnable interrupts 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 utilized for 
diagnostics purpouses; 

- VME BUS CONTROLLER (BUSCON) 

it is an interface device that assures VMEbus canpatibility, 
allowing either the SPO microprocessor and the system CPUs to 
dialogue with the shared devices; 

- SHARED MEMORY 

the shared memory consists of four 8 Kbytes SRAM packages plus 
two 64Kxl SRAM packages utilized like check bit. The 8 Kbytes 
packages are connected in such a way to constitute one 16 Kwords 
bank. This memory can be accessed at byte length (right byte and 
left byte) and at word length with at least four wait cycles. 
The SHARED MEMORY bank is mapped in the following address range: 

CO.OO.oo Hex --) CO.7F.FF Hex; 

When an error occurs in the Shared Memory, the check logig 
asserts the BUS ERROR signal to the processor that is reading 
the memory. 

HONEYWELL CONFIDENTIAL AND PROPRIETARY 
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The diagnostics can set the memory check bit to 0 for testing 
the error detection circuit. For this feature the PC4 Port C bit 
of the Parallel Interface Tliner has been utilized. 
To write always a 0 into the check memory, diagnostics must set 
the PC4 bit to O. For The Port C Addressing space, refer to 
figure 1.1.4.3. (MC68230 Register Model). 

- VME BUS INTERRUPTER LOGIC 
this logic acts as an 

~ .t~~4""';X~~t.:: I , 

- ATTENTION LOGIC 

interrupt requester. on VMEbus (see 
.'- ,: ':' ",. 

this logic permits the system CPUs to interrupt the SP (see 
para. 1.1.6): 

- PROCESSOR NUMBER AND BOARD TYPE DETEcrION 

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 cammunicatio board was 
inserted (SPO or LPO). (see para. 1.1.7). 
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1.1.1 I/O MICROPROCESSOR 

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

The main characteristics of this microprocessor are the following: 

- 64 pins Microprocessor; 

- 16 bits Data Bus; 

- 24 bits Address Bus; 

- 16 Megabytes which are directly addressable; 

- I/O mapped in memory; 

- l7 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 priviliged statuses: SUPERVISOR status and USER 
status. 

For further details refer to "16 BIT MICROPROCESSOR ])l\TA MANUAL" 
Revision June 1983-B012B of MJIDROIA INC •• 

fl)NEYWELL CONFIDENTIAL AND ProPRIETARY 
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1.1.2 INT & I~ DOGIC 

The INT & I~ DOGIC carries out the following 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, IPLl, TPL2 
(Interrupt Control); 

- it acnowledges and handles the Interrupt Acknowledge cycle 
using FCO, FCl, FC2 lines (Processor Status) and the AI, A2, 
A3 address signals. 

HONEYWELL CONFIDfNTIAL AND PROPRIETARY 
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+---------------------+--------------------+-----------+-------+--------+ 

The microprocessor of the SP board handles the following 
interrupts: 

Level 

7 (NMI) 

6 

-------5--·----

4 

3 

2 

1 

o 

Interrupt 

NaT USED 

SIOa 

- with the highest priority 

/ Special RX Condo 
RX Data Request 

LINE#O < TX Data Request 
( STS CHG Request 

Special RX Condo 
" " ;,!, "L.:ENEi 1", <.,;~'::jj)ata" Request 

( TX Data Request 
( STS CHG_JSequest 

SIOs 

SIOl 

SI02 

SIOs 

S103 

NOT USED 

TIMER 

< 
Special RX Condo 
RX Data Request 

LINE#2 < TX Data Request 
( STS CHG Request 

Special RX Condo 
LINE#3 < RX Data Request 

( TX Data Request 
\ ( STS CHG Request 

/ Special RX Cond. 

< 

RX Data Request 
LINE#4 < TX Data Request 

( STS CHG Request 

LINE#5 
Special RX Condo 

< RX Data Request 
( TX Data Request 

______ ~(_S~TS~_ CHG Request 

Special RX Condo 
RX Data Request 

LINE#6 < TX Data Request 
( STS CHG Request 

Special RX Cond. 
LINE#7 < RX Data Request 

( TX Data Request 
\ ( S1'S CHG Request 

ATTENTION REGISTER 

PARALLEL PRINTER 

NO INTERRUPTS 
- with the lowest priority 

IDNEYWELL CONFIDENTIAL AND PROPRIETARY 
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SYSTEMS ITALIA STATION PROCESSOR 0 

P.D.D. A78xxxxxx 16 DRAFTI 
+---------------------+--------------------+-----------+-------+--------+ 

All the interrupts are vectored 

When an interrupt is acknowledged by the OC68000 microprocessor 
an "INTERRUPl' ACKrDWLEOOE" cycle is performed and the INT & INTA LCGIC 
activates the interrupting device which responds by sending one VECTOR 
(byte) on the Lower Data Bus. 

This vector is then latched and used by the MC68000 to select 
one of the 256 possible pointers of the Exception Vector Table located 
in'·'~rcxn. ..,." " , ".""". 

The MC68000 Microprocessor can be set at an "Interrupt Priority 
Level" so that the interrupts having a lower or equal priority will 
not serviced. 

a::NEYWELL CONFIDENTIAL AND ProPRIETARY 
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+---------------------+--------------------+-----------+-------+--------+ 

1.1.3 SERIAL INPUf OUTPUT 

The SPO serial ports allow Local Asynchronous Communications by means 
of RS-232C (V24/V28) and RS-422A (VII) electrical interface. 

The choice between the electrical interfaces RS-232C and RS-422A is 
made using different cables. 

The handling of the serial ports are made by the Serial Input OUtput 
(Sl,Q),;·.·08564-which are LSI chips with,'4:8r~pi:nsdfJa:l"in .:.line packages 
operating at 5 Mhz clock. 

Their main characteristics are the following: 

- compatible with MC68000; 

- two independent full-duplex channels; 

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

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

- Self-test capability; 

- 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 

HONEYWEll.. CONFIDENTIAL AND ProPRIETARY 
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1.1.3.1 CONFIGURATION 

The configuration consists of 8 Serial Ports • These ports or line!': 
are indicated as follows: 

/ / RS-232C (up to 38.400 Bps) 
L1NE#O > ASYNCHRONOUS 

\ RS-422A (up to 19.200 Bps) 
SlOO < 

.' '~'?<''RS'':>'2'32C "'(up·'to'·'38 .'400 'Bps) 
L1NE#1 > ASYNCHRONOUS 

\ \ RS-422A (up to 76.800 Bps) 

/ / RS-232C (up to 19.200 Bps) 
L1NE#2 > ASYNCHRONOUS 

\ RS-422A (up to 19.200 Bps) 
SlOl < 

/ RS-232C (up to 19.200 Bps) 
L1NE#3 > ASYNCHRONOUS 

\ \ RS-422A (up to 19.200 Bps) 

/ / RS-232C (up to 19.200 Bps) 
L1NE#4 > ASYNCHRONOUS 

\ RS-422A (up to 19.200 Bps) 
S102 < 

/ RS-232C (up to 19.200 Bps) 
L1NE#5 > ASYNCHRONOUS 

\ \ RS-422A (up to 19.200 Bps) 

/ / RS-232C (up to 19.200 Bps) 
LINE#6 > ASYNCHRONOUS 

\ RS-422A (up to 19.200 Bps) 
S103 < 

/ RS-232C (up to 19.200 Bps) 
L1NE#7 > ASYNCHRONOUS 

\ \ RS-422A (up to 19.200 Bps) 

To the L1NE#O is assigned the role of CONSOLE. 

The maximum distance reachable with the RS-232C interface is 15 
meters. 
According to the I:SA-46 that def ines the standard for mE to IXE 
direct connection via balanced voltage digital interface circuits, the 
maxllnum distance reachable with the RS-422A is: 

BIT RATE DISTANCE 

up to 20KBps. 1200 meters 

76.8 KBps. 320 meters 

HONEYWELL CONFIDENTIAL AND PROPRIETARY 
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The SIOs Address Summary Table is given below (all the SIOs accesses 
must be performed on the LOWER rn.TA BUS): 

+--------------------------------------------------------------------+ 
ADDRESS ABBREVIATION # LINE 

(Hex) 

----------+--------------+--------
, " .40.00:01 I CMDREG '" 
f<' -'· ... e1'()O ~ '03 ... ' 'MOIECTL . 

40.00.05 INTCTL 
40.00.07 SYNC 1 
40.00.09 SYNC 2 
40.00.0B RCVCTL 
40.00.0D XMTCTL 
40.00.0F STAT 0 
40.00.11 STAT 1 
40.00.13 rn.TARG 
40.00.15 TCREG 
40.00.17 BRGCTL 
40.00.19 VECTRG 
40.00.1B 
40.00.1D 
40.00.1F 
40.00.21 
40.00.23 
40.00.25 
40.00.27 
40.00.29 
40.00.2B 
40.00.2D 
40.00.2F 
40.00.31 
40.00.33 
40.00.35 
40.00.37 
40.00.39 
40.00.3B 
40.00.30 
40 00 3F 

CHDREG 
MODECTL 
INTCTL 
SYNC 1 
SYNC 2 
RCVCTL 
XMrCTL 
STAT 0 
STAT 1 
rn.TARG 
TCREG 
BRGCfL 
VECTRG 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0/1 
o 
o 
o 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0/1 
1 
1 
1 

REGISTER NAME ACCESS 
RFAD/jRFAD 
WRITE ONLY 

+----------------------+-----+----
Crnmand Register X 

," "'M6d~Control ~ster ""x' 
Interr. Control Reg. X 
SJ[nc Word R~ister 1 X I Sync Word Register 2 X 
Receiver Control Reg. X I Transmitter Contr.Reg X 
Status Register 0 X I Status Register 1 X 
Data Register X 
Time Constant Reg. . X 
Baud Rate Gen.Cnt.Reg X 
Int.Vect.Reg.(Note 2} X 
(Note I) . X I (Note I) X 
(Note 1) X I Crnmand ~ister X 
Mode Control Register X I Interr. Control Reg. X 
Sync Word Register 1 X 

I Sync Word Register 2 X 
Receiver Control Reg. X I Transmitter Contr.Req X 
Status Register 0 X 
Status Register 1 X 
Data Register X 
Time Constant Re~. . X 
Baud Rate Gen.Cnt.Reg X I Int.Vect.Reg.(Note 2) X 
(Note I) . X 

I (Note 1) X 
(Note 1) X I 

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

Notes: 
1 - Not used, read as ~FFH~. 
2 - Only one Vector Register, accessible through either channel. 
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+---------------------+-------------------_.+-----------+----------------~ 
HONEYWELL INFORMATION/ SPEC. roo SHEET REVISION/ 

SYSTEMS ITALIA STATION PROCESSOR 0 
I P.D.D. A78xxxxxx 20 DMITl I 

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

+--------------------------------------------------------------------+ 
ADDRESS ABBREVIATION # LINE 

(Hex) 

----------+--------------+--------
48.00.01 
48.00.03 
48.00.05 
48.00.07 
48.00.09 
48.00.0B 
48.00.0D 
48.00.0F 
48.00.11 
48.00.13 
48.00.15 
48.00.17 
48.00.19 
48.00.1B 
48.00.1D 
48.00.1F 
48.00.21 
48.00.23 
48.00.25 
48.00.27 
48.00.29 
48.00.2B 
48.00.2D 
48.00.2F 
48.00.31 
48.00.33 
48.00.35 
48.00.37 
48.00.39 
48.00.3B 
48.00.3D 
48 00 3F 

CMDREG 
I.IDDECTL 
INTCTL 
SYNC 1 
SYNC 2 
RCVCTL 
XMTCTL 
STAT 0 
STAT 1 
Il\TARG 
TCREG 
BRGCTL 
VECTRG 

CMDREG 
r.t)DECTL 
INTCTL 
SYNC 1 
SYNC 2 
RCVCTL 
XMTCTL 
STAT 0 
STAT 1 
J)l\TARG 
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 

REGISTER NAME ACCESS 
RFAD//RFAD 
WRITE ONLY 

+----------------------+-----+----
Command Register X 
Mode Control Register X 
Interr. Control Reg. X 
~c Word ~ister 1 X 
Sync Word Register 2 X 
Receiver Control Reg. X 

\ 
Transmitter Contr.Req X 
Status Register 0 X 

I 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 I (Note 1) X 
(Note 1) X 
Command Register X 
Mode Control Register X 
Interr. Control Req. X 
Sync Word Register 1 X 
Sync Word Register 2 X 
Receiver Control Reg. X 
Transmitter Contr.Req X 
Status Register 0 X 
Status Register 1 X 
Data Register X 
Time Constant R~. . X 
Baud Rate Gen.Cnt.Reg X 
InLVecLReg. (Note 2) X 
(Note 1) . X 
(Note 1) X 
(Note 1) X I 

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

Notes: 
1 - Not used, read as "FFH". 
2 - Only one Vector Register, accessible through either channel. 
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:;~~H:H;;l:~ +---------------------+--------------------+-----------+----------------+ 
HONEYWELL INFORMATION SPEC. ID. SHEET REVISION 

SYSTEMS I~L~ STATION PROCESSOR 0 
P.D.D. A78xxxxxx 21 DRAITI 

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

C i ,,'/ 

+--------------------------------------------------------------------+ 
ADDRESS ABBREVIATION # LINE REGISTER NAME ACCESS 

(Hex) RFAD//RFAD 
WRITE ONLY 

----------+--------------+--------+----------------------+-----+----
50.00.01 CMDREG 4 Ccmnand Register X 
~rm'~03 OODECI'L .... :' .... , " "4'" "';:',j , ""Mdde'Cbntrol''ttegist'e'r 'X (, " ,cr." 

.. 
50.00.05 INTCTL 4 Interr. Control Reg. X 
50.00.07 SYNC 1 4 Sync Word Register 1 X 
50.00.09 SYNC 2 4 Sync Word Register 2 X 
50.00.0B RCVCTL 4 Receiver Control Reg. X 
50.00.00 XMrCTL 4 Transmitter Contr.Reg X 
50.00.0F STAT 0 4 Status Register 0 X 
50.00.11 STAT 1 4 Status Register 1 X 
50.00.13 I)l\,TARG 4 
50.00.15 TCREG 4 

Data Register X 
/ Time Constant Reg. . X 

50.00.17 BRGCTL 4 Baud Rate Gen.Cnt.Reg X 
i~;';;'~ 50.00.19 VECTRG 4/5 Int.Vect.R~.(Note 2) X 

0 50.00.1B 4 
50.00.10 4 

(Note 1) . X 
(Note 1) X 

50.00.1F 4 
50.00.21 CMDREG 5 

(Note 1) X 
I Ccmnand Register X 

50.00.23 OODECTL 5 
50.00.25 INTCTL 5 

Mode Control Register X I Interr. Control Reg. X 
50.00.27 SYNC 1 5 
50.00.29 SYNC 2 5 

Sync Word Register 1 X 

I Sync Word Register 2 X 
50.00.2B RCVCTL 5 Receiver Control Reg. X 
50.00.2D XMI'CTL 5 Transmitter Contr.Reg X 
50.00.2F STAT 0 5 Status Register 0 X 
SO.00.31 STAT 1 5 Status Register 1 X 
50.00.33 mTARG 5 
50.00.35 TCREG 5 

Data Register X 
I Time Constant Reg. . X 

50.00.37 BRGCrL 5 Baud Rate Gen.Cnt.R~ X 
50.00.39 VECTRG 4/5 Int.Vect.Reg.(Note 2) X 
50.00.3B 5 (Note 1) . X 
50.00.3D 5 (Note 1) X 
50 00 3F 5 (Note 1) X 

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

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

o 
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+---------------------+--------------------+-----------+----------------+ 
HONEYWELL INFORMATION SPEC. 00. SHEET REVISION 

SYSTEMS ITALIA STATION PROCESSOR 0 
P.D.D. A78xxxxxx 22 DRAFTI 

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

+--------------------------------------------------------------------+ 
ADDRESS ABBREVIATION I # LINE REGISTER NAME ACCESS I 

(Hex) I RFAD/IRFAD 
WRITE ONLY 

----------+--------------+--------+----------------------+-----+----
58.00.01 CMDREG 6 Carmand Register X 

;>~ <: "1'58 .00 .03 M)DEC1'L . '; 6 '~ '~ - '".' , "'MOde'Col1trbl' ~ister ''''X'''' 
, . 

58.00.05 INTCTL 6 Interr. Control Reg. X 
58.00.07 SYNC 1 6 SJ[nc Word Register 1 X 
58.00.09 SYNC 2 6 Sync Word Register 2 X 
58.00.0B RCVCTL 6 Receiver Control R~. X 
58.00.00 XMTCTL 6 Transmitter Contr.Reg X 
58.00.0F STAT 0 6 Status Register 0 X 
58.00.11 STAT 1 6 Status Register 1 X 
58.00.13 Q\TARG 6 
58.00.15 TCREG 6 

Data Register X I Time Constant Reg. . X 
58.00.17 BRGCTL 6 Baud Rate Gen.Cnt.Req X 

~'-.- '.~ ... '. ".'t, 58.00.19 VECTRG 6/7 " Int.Vect.Reg.(Note 2) X 

(' 58.00.1B 6 
58.00.10 6 

~_/ 

58.00.1F 6 
58.00.21 CMDREG 7 

(Note 1) . X 
(Note 1) X 
(Note 1) X 

I Carmand Register X 
58.00.23 MODECTL 7 
58.00.25 INTCTL 7 
58.00.27 SYNC 1 7 
58.00.29 SYNC 2 7 

Mode Control Register X 

I I 
Interr. Control Reg. X 
Sync Word Register 1 X 

I Sync Word Register 2 X 
58.00.2B RCVCTL 7 
58.00.20 XMrCTL 7 

Receiver Control Reg. X 
I Transmitter Contr.Req X 

58.00.2F STAT 0 7 Status Register 0 X 
58.00.31 STAT 1 7 
58.00.33 Q\TARG 7 \ 

Status Register 1 X 
Data Register X 

58.00.35 TCREG 7 Time Constant Reg. . X 
58.00.37 BRGCTL 7 
58.00.39 VECTRG 6/7 

Baud Rate Gen.Cnt.Req X 
I Int.Vect.R~.(Note 2) X 

58.00.38 7 (Note 1) . X 
58.00.3D 7 (Note 1) X 
58 00 3F 7 (Note 1) X 

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

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

c 
HONEYWELL CONFIDENTIAL AND PROPRIETARY 



o 

;;-.;" 

(_C~ 

+---------------------+--------------------+-----------+----------------+ 
HONEYWELL INFORMATION I I SPEC. 00. I SHEET I REVISION I 

SYSTEMS lTALIA STATION PROCESSOR 0 
I P.D.D. I A78xxxxxx I 23 I DRAFT 1 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: 

" 

!Tilne con'Time con'Divided !Time con!Time con!Divided 
'Decimal Hex. by 'Decimal ! Hex. by 
(Xl CK) (Xl CK) (Xl CK) (X16 CK)!(X16 CK)!(X16 CK) 

76800 16 10 4 1 1 4 

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

9600 128 80 4 8 8 4 

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

1200 64 40 64 4 4 64 

600 128 80 64 8 8 64 

300 255 FF 64 16 10 64 
! 

Note: N.A. means Not Applicable. 
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+---------------------+--------------------+-----------+----------------+ 
HONEYWELL INFORM.l\TION I I SPEC. NO. I SHEET I REVISION I 

SYSTEMS ITALIA STATION PROCESSOR 0 
I P.D.D. I A78xxxxxx I 24 I DRAITI I 

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

The Time Constant value given above, have been calculated in the 
following mode: 

OUTPur (*) = INPur FREQjENCY 
FREQUENCY (divided by selected)x(Time Constant value in decimal) 

(*) Output Frequency of the Bit Rate Generator. Pay attention to the 
clock rate! '>. • / .. j :' ... " ,>-

The Input Frequency is 4.9152 and the Clock Rate (xl, x16, x32, 
X64), is settable in the bit 6 and 7 of the MODE CONTROL REGISTER. 

For further details refer to 68564 data sheet. 
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+---------------------+--------------------+-----------+----------------+ I HOOEYWEIL INFORMATION I \ SPEC. NO. I SHEET I REVIS ION I 
SYSTEMS IT ALIA STATION PROCESSOR 0 

I I P.D.D. I A78xxxxxx I 25 I DRAFT1 I 
+---------------------+--------------------+-----------+-------+--------+ 

1.1.3.2 ELECTRICAL INTERFACE 

The Serial Ports use as interface connectors 9 path CANNONs with 
female pins. 

The connector of each line includes both the RS-232C and RS-422A 
interface signals. The table given below shows the pin assignment: 

-_".'tn4(;onnec. Interface CirCtlit'<'Namc ~ ".',' 
!Pin N. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Cable Shield Ground 
Transmitted Data 
Received Data 
Receive Data A 
Receive Data B 
Not Used 
Signal Ground 
Transmission Data A 
Transmission Data B 

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

,:~~:: :""f ~';WOti:r "!,, :'.." • 

! 

* $ 
* 
* 
$ 
$ 
* 
* $ 
$ 
$ 

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

RS-232C 

+ 1488 
+ 75154 

(Driver) 
(Receiver) 

RS-422A 

+ 3487 
+ 3486 

(Driver) 
(Receiver) 

On the RS-232C and RS-422A interfaces there is a network which forces 
the SPACE cond it ion on the Rece i ve Data signal of the SIO when the 
cable is disconnected or the tenninal is off. 
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+---------------------+--------------------+-----------+----------------+ 
HONEYWEIL INFORMATION I I SPEC. 00. I SHEET I REVISION I 

SYSTEMS ITALIA STATION PROCESSOR 0 
I P.D.D. I A78xxxxxx I 26 I DRAFT 1 I 

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

1.1.4 TIMER and PARALLEL PRINTER INTERFACE 

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

a) TIMER - The PI/T timer contains a 24-bit synchronous down counter 
that is loaded fram three 8-bit Counter Preload Registers. The 24-bit 
counter·1:-.st, be clocked ···'·'by·;·the·:' , ootput'.I' of ·'a~:·s;...biti~·J(divf~a2l·· 
prescaler to generate periodic interrupts, a square wave, a single 
interrupt after a progranuned time period, or it can be used for 
elapsed time misurement. 
Also, the end of count can be checked by software without interrupt 
use. 

A register model that includes the corresponding Register Selects is 
shown in Fig. 1.1.4 .3. For further information refer to "16-BIT 
MICROPROCESSOR Q\TA MANUAL - 1983 MJ'IDROIA" pag. 4-509 - 4-537. 

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

This interface is implemented by mean a prograrrmable parallel 
interface (MC68230) plus same DRIVERs and RECEIVERs of the Low Power 
Schottky type. The dialogue with the printer must be performed 
programming the MC68230 in the following mode: 

- Port A must be set wi th Mode 0 and sutrnode 0 1 ; 

- Port B must be set with Mode 0 and sutmode IX; 

- all pins of the Port A must be progranmed in output mooe to 
drive the printer data; 

- sane pins of the Port B must be programmed in output mode to 
dri ve printer ccmnand and sane ones in input mode to receive 
printer status, as shown be low: 

OONEYWEIL CONFIDENTIAL AND PROPRIETARY 
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+---------------------+--------------------+-----------+----------------+ IIDNEYWELL INFORMATION \ \ SPEC. 00. SHEET REVISION \ 
SYSTEMS I~~ STATION PROCESSOR 0 

I I P.D.D. I A78xxxxxx 27 DRAFTI I 
+---------------------+--------------------+-----------+-------+--------+ 

Pltr FORI' B 

MSB 
7 

X 

6 

0 

(bit Input/Qutput) 

5 

0 

4 3 

0 I 

ISB 
2 1 0 

I I I 

------ BUSY: 
o --) Active 
1 -> No Active 

!. ---------- ERROR 
o --> No Active 
1 --> Active 

PE (Paper Empty) 
o --> Active 
1 --> No Active 

SLCT 
o --> Active 
1 --> No Active 

----------------------) INIT 
o --> No Active 
1 --> Active 

--------------------------) SLCT IN 
o --> No Active 
1 --> Active 

------------------------------) 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 should be sent only if the printer is 
ready (not busy) and no error condition is present. 

N.B. - The write of the data register (Port A) involve a hardware 
generation of the data STROBE signal timing without software 
management necessity (see Fig. 1.1.4.2 which shows the timings 
relevant to CENTRONICS and IBM interfaces). 
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+---------------------+--------------------+-----------+----------------+ 
HONEYWEU. INFORMATION I SPEC. 00. I SHEET I REVISION 

SYSTEMS lTALIA STATION PROCESSOR 0 
I P.D.D. A78xxxxxx I 28 I DRAFTI 

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

A register roodel that includes the corresponding Register Selects 
is shown in Fig. 1.1.4.3. For further information refer to "16-BIT 
MICROPROCESSOR Jln.TA Ml\NUAL - 1983 ooroROIA" pag. 4-509 - 4-537. 

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

The SP board connects the printer unit via a signal cable (with 
twisted-pair and shield) 5 meters max in 1enght 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: 

PI/T PORr C (bit !nput/Qutput) 

MSB 
7 

I 

6 

I 

5 

0 

4 

0 

LSB 
3 2 1 0 

0 X X X 

------ NOT USED 

---------- NOT USED 

-------------- NOT USED 

------------------ TIMER INTERRUPT 
o --) Active 
1 --) No Active 

!-- ------------------) DIAGNOSTIC INV. CHECK 
o --) No Active 
1 --) Active 

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

!-----------------------------> PRINTER INT. ACK. 
o --) Active 
1 --) No Active 

!---------------------------------> TIMER INT. ACK. 
o --) Active 
1 --) No Active 
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+---------------------+--------------------+-----------+----------------+ 
OONEYWELL INroRMATION I SPEC. 00. SHEET REVISION 

SYSTEMS ITALIA STATION PROCESSOR 0 
I P.D.D. A78xxxxxx 29 DRAFTl 

+---------------------+--------------------+-----------+-------+--------+ 
.--._---_._------_._-----_._._-----------, 

UOZZ:WVI-OCL 

1'--_~_O_rL_I-_-_. <{ __ --.JI- '---_~_o_ot_I-_. _f"1_-_,-_.....J·11 ~ -~ 

I "'---------",..,.... ., 

~~ 
I---1QJ 
P-\,O 

11 

( 

Fig. 1.1.4.1 Parallel Printer Interface Block Diagram 
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+---------------------+--------------------+-----------+----------------+ 
HONEYWEIL INFORMATION SPEC. 00. SHEET REVISION 

SYSTEMS ITALIA STATION ProcESSOR 0 
P.D.D. A78xxxxxx 30 DRAFT1 

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

~--------~II----~ ->! ->! II 
BUSY I 

I 
II 

~~~--------~/I--

ACKNLG 

approx Sus 
---------->!----!<--

STROBE 

mTA 

STROBE 

BUSY 

ACKNLG 

II 
V V--II-V V-

-------"1\,~-_7_-----:-'1\ II /\ ______ --'/\ __ 
--11-

--" '-' '-" .:...,:" ':-''-''-'''~:.:.'! -" -'-: ---:- ' •• 
"-1' . 

---~~'.----~ II 

o.S! O.S! o.S! <-- us min 
!<-->!<-->!<-->! 

. " ~. '. ',' .' .' 

a) IBM Interface Timing 

!<------------- Transfer Cycle -------------->! 
! ! 

--V V V--
___ A,~------~/\.--------------------~/\---

! 
!l us!l us!l us! 
! min! min! min! 
!(-->!(-->!<-->! 

Host 
Response 1<--------->! 
Time 

0-20 us 
!<--note 1-->!<-->! 

->! 

0-10 us --->1--1<---

-! 

! 1 
1 ! 

1<- -:-~-----

1<--->1 2.5-6.6 us 

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

b) CENTRONICS Interface Timing 

Fig. 1.1.4.2 Parallel Printer Interface Timing Diagram 
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+---------------------+--------------------+-----------+----------------+ 
fDNEYWELL INFORMATION SPEC. 00. I SHEET I REVISION I 

SYSTEMS ITALIA STATION PROCESSOR 0 
P.D.D. A7Sxxxxxx I 31 I DRAFTI I 

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

:l,r 

ADDRESS (Hex) 
7 6 5 3 2 o 

08.00.01 POtI MOde Ii).: lil2 1(<: 10 ti2 HI 
COnl.ol Enable (nable S .. nsc S,,"SC S.,ns.. Sense 

88.00.03 . SVCRO InleffUOI POll tnteffu(li 
S .. 1e<:1 FrS P'oOf.IV COOllo/ 

p8.00.0S B.I B.I B.I B.I B.I Bil B.I 8.t 
7 6 5 < 3 2 I 0 

08.00.07 Bit 8il 8il 8it 8it 8.1 8il 8it 
7 6 5 4 3 2 I 0 

08.00.09 Bit 8il Bil Bil Bil Bil B.I B.t 
7 6 5 4 3 2 I 0 

08.00.08 Inlellupl VeelOt Numbet • • 
H2 HI HI 

08.00.00 POtI/.. H2 ConllOl Ini SVCAO SIal 
SubmOdc Enable Enable CIII. 

.. ,.8B, .... OD...Df' 
t H4 H:; H3 

, .. -.>,1'011"& "". ). ~ ,':-.. :/ .... "-:.(. ...... '0£.\." '( " . "i'_" S~IIO ''Sui· 
SubmOde Enable (""!>Ie CI.I 

OR .00.11 B.I B'I Bol 6'1 U.I B'I B'I B'I 
1 G 5 4 3 '] I C 

BR.OO.13 eol fl., Bol B'I 8,1 B.I I 8.1 B'I 
7 f S 4 3 7 1 0 

138.00.15 8.1 Bo: B'I I Bit B'I Bil B'I Bil 

7 (; 5 4 3 7 I 0 

13R.OO.17 Bil B., B.I e,l B'I B'I e.1 B'I 
1 6 5 ( 3 1 I 0 

88.00.19 BI\ B,I B.I B'I B.I B.I 8i, B,I 

7 6 5 ( j 7 1 0 

88.00.1B H4 H3 H2 HI 
H4S H3S H1S HIS Level Level :"evel level 

OS.OO.lD . · · · · • · · 
138.00.lf' . · · · · · · · 
/38.00.21 TOVTnlACK za · C!octo. T.mer 

Control Clf! Con"()I (natll< 

I3R.OO.23 B.( 8.( B.( Bot B,( B.I B.( 801 
7 6 5 4 3 2 1 0 

OS.00.25 . · · · · · · · 08.00.27 Bi( Bil B.( Bi( 8.1 8il Bil 8.t 

23 22 11 10 19 18 17 16 

I3S .00.29 Bil B,I Bil 8il 8il 8il 8il Bil 
15 14 13 12 11 10 9 8 

138.00.28 Bil 8il B.I B'I 811 B.I B,I B.I 

1 6 5 4 3 2 1 0 

08.00.20 . . · · . · · · 
88.00.2F Bil Bil Bil 8.,· B.I Bil B.I Bit 

23 11 21 10 19 IB 17 16 

68.00.31 B,I B,I B.I B.I B.I U.I B.I B.I 

15 14 13 17 11 10 9 B 

68.00.33 8.1 8,1 B.I B.I B.I 0,. B •• tI.t 

7 6 5 4 J 2 1 0 

B8.oo.35 ! . 
ZOS • • · • • • · 68.00.31 

68.00.39 • • • • • • • · · • • • • • • · 88.00.38 · · · · · • • · 08.nO.3D · • • • • · · • 
B8.00.3F · · · · · · • · 

('*) - Unused, read as zero. 

Fig. 1.1.4.3 MC68230 Register Model 

POll General 
Conllol Re<,IiSler 

Pon Service 
Requesl Re<,Iisler 

Port ADa .. 
Oirection Regislef 

Pon 8 Date 
Oireelion Register 

Pon C Dele 
Direelion Reoisler 

POll Inierrupi 
Vector Regisler 

POll A Control 
Regisler 

Port A Data 
Reg,sle, 

POrt B Da.a 
Reg,sle, 

Port A Alle'nale 
Register 

POri B Alterrulle 
Reg.).e, 

PO" C Dala 
R~su~, 

Port S.atus 
Regisle. 

(nulll 

Inulll 

Timer Conllol 
R~s.e, 

Time< Interrupl 
Veclo' Reg,sle, 

Invlll 

Coun.e, Preload 
Regis.er tHigh! 

IModl 

(Lowl 

Inunl 

Counl Aegis.e. 
I Hoghl 

(M.dl 

Ilowl 

T orner SillUS 
AegislCI 

CnuIII 

C ...... 

CnuII1 

tnull1 

Cnultl 

P~", .. IIt.1 PJ.,.I",'." .,. 7/";'~. 

RlNEYWELL CONFIDENTIAL AND ProPRIETARY 



(' 

c 

+---------------------+--------------------+-----------+----------------+ 
I HONEYWELL INFORMl\TION I I SPEC. 00. I SHEET I REVISION I 

SYSTEMS ITALLA STATION PROCESSOR 0 
I I P .0.0. I A78xxxxxx I 32 I DRAITl I 
+---------------------+--------------------+-----------+-------+--------+ 

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

! Signal Signal 
!Pin N. Name 

1 STROBE 

2 ])l\TAO 

3 ])l\TAl 

4 

5 ])l\TA3 

6 ])l\TA4 

7 ])l\TA5 

8 ])l\TA6 

9 oz\TA7 

10 ACKNLG 

Source 

HOST 

HOST 

HOST 

HOST 

HOST 

I HOST 

HOST 

HOST 

Description 

Data sampling strobe: it clocks data 
lines into the printer interface logic.! 
The signal level is normally HIGH; 
write-out of data is performed at the 
LOW level of this signal. STROBE pulse 
width requirements are shown in Fig. 
1.9.5.2 for IBM and CENTRONICS inter
faces. 

o 
* Least Significant Bit (2 ) 

These signals represent the character 
to be printed or the control code to 
be executed by the printer: normally I 
these informations are given in ASCII 
code. Each signal is at HIGH level 
when data is logical "1" and LOW when 
logical "0". Data Set-up and Data Hold 
Times requirements are shown in Fig. 
1.9.5.2 for IBM and CENrRONICS inter
faces. 

7 
HOST * Most Significant Bit (2 ) 

PRINTER Active LOW pulse. It indicates that 
the data has been loaded into the buf
fer or the command has been executed 
and that the printer is ready to ac
cept other data. In Fig. 1.9.5.2 are 
shown timing consideration for IBM and 
CENTRONICS interfaces. 
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Table 1.1.4.1 Parallel-Printer Connector Pin Assignment and 
Interface Signal Description (Cont'd.) 

!Signal 
'Pin N. 

11 

" .';~. '.:.~~ ': 

Signal 
Name 

BUSY 

' . . J:' 

12 ! PE 
! ! 
! ! 

! ! 
! 13 SLCl' 
! ! 
! 
1 
! ! 

Source 

PRINTER 

Description 

Active HIGH level. It indicates the 
printer is not ready to accept any 
data or control code. It is high in 
the following 'cases! 

- During data entry; 
- During printing operation; 
- When the printer is in OFF-LINE (or 

LOCAL) state; 

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

- As long as the INIT signal is LOW; 
- When the printer is in STAND-BY sta-

tus; in this case it will anyway 
accept XON and DEL codes; 

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

- During printer error status. 

Timing considerations about BUSY si
gnal are shown in Fig. 1.9.5.2 for 
both interfaces. 

PRINTER PE (Paper Empty) is active at HIGH le
vel; it indicates that the printer is 
out of paper. 

PRINTER SLCT (Select) signal is active at HIGH 
level; it indicates that the printer 
is in the selected state, i.e. is in 
READY state. 
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Table 1.1.4.1 Parallel-Printer Connector Pin Assignment and 
Interface Signal Description (Cont'd.) 

!Signal Signal 
!Pin N. Name 

14 Affi5 

32 

33 

, I 
'. ;Ir_ 

! 
! 
! 
! 

FEED )IT 

INIT 

ERROR 

Source Description 

HOST This signal is applicable only for IBM 
interface. When this signal is driven 
at LOW level, the paper is automati-

HOST 

", :!"caUy,fed"one:1,ine 'after printing • '.' 
! 

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

For the IBM interface, when the level 
of this signal becomes LOW the printer 
is reset to its initial state and the 
printer buffer is cleared. This signal 
is normally at HIGH level, and its 
pulse width must be m::>re than 50 us at 
the receiving tenninal. 

PRINTER This line is named FAULT for the CEN
t TRONICS interface. The level of this 

signal becomes LOW when the printer 
is in: 

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

37 ! SLCT IN HOST This signal is applicable only for Im1 
interface. Data entry to the printer 
is possible only when the level of 
this signal is LOW. 

1 
! ! 

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

!Signal' Signal Source Description 
!Pin N. Name 

!l6-l9 GND Logic GND level. 
!20-21 
!22-23 
!24~2.5 
!26-27 
!28-29 
!30-31 
!34 

!l5-18 R.F.U. Pins not used. 
!35-36 

17 ZVPOO Safety Ground. 
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+---------------------+--------------------+-----------+-------+--------+ 
~O ~N·rER~0~T G~0~G 

1.1.5 VME BUS INTERRUPTER LOGIC (BIL) 

The VME Bus Interrupter Logic allows to generate interrupts to the VME 
bus on any of the seven levels and supplies an 8-bit vector during 
interrupt acknowledge cycle. Besides it handles the daisy-chain 
configuration. 

The heart of this logic is the SIGNETICS 68154 Interrupt Generator 
(IGJR) , 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 Rl located at Hex E8.00.05 

The local processor writes the interrupt vector register to 
generate an interrupt on any interrupt request level of the VME Bus. 

The RO register has this layout: 

MSB 
7 6 5 4 3 

LSB 
2 1 

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

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

__________ . ____ I 

------------------! 
HIGH ORDER BITS OF 

------------------! INTERRUPT VECTOR 

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

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

HONEYWELL CONFIDENTIAL AND PROPRISTARY 



c 

c 

+---------------------+--------------------+-----------+----------------+ I HONEYWEIL INFORMATION I I SPEC. 00. I SHEET I REVISION I 
SYSTEMS ITALIA STATION PROCESSOR 0 

I I P.D.D. I A78xxxxxx I 37 I DRAFTI I 
+---------------------+--------------------+-----------+-------+--------+ 

The Rl register has this layout: 

> ..•. i·· !' . 

* Register layout: 
~B ~B 

7 6 5 4 321 

1 
------) IRQI: 

- '-< ;.·0··--) ,.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 .~ctive 
1 --) Active 

--------------------------) IRQ6: 
o --) No Active 
1 --) Active 

!-----------------------------) IRQ7: 
o --) No Active 
I --) Active 

The 7/6/5/4/3 bits of the interrupt vector register plus the A3 
A2 Al address bits of the VME Bus foon 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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Any Number ( up to seven ) of interrupt request can be generated 
in single access of Rl but they are not stackable on the same level. 
To generate another interrupt request on a level currently asserted, 
the user Imlst wait until that level has been acknowledge. During an 
interrupt acknowledge cycle the corresponding bit of the interrupt 
level will automatically cleared by the device. 

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

The Attention Logic allows to generate interrupts to the MC68000 
from System's CPU and supplies an 8-bit vector, loaded by the 
interrupting device, during interrupt acknowledge cycle. 
Below are shown the registers layouts and access mode of this logic: 

- ATTENTION INTERRUPT REGISTER: 

* Write/Read 8 bit register. 

* Access mode: 

Le>_IADDRESS: F8.00.00 Hex. lh'7Jl ApDllnsS 5 <;. '33,00,0'-::, 

Read/Write UPPER ~TA BYTE. 
TAS. 

* Register layout: 

MSB 
7 6 5 4 3 2 

LSB 
1 a 

x x x x x x 

------> NOT USED 

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

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

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

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

--------------------------> ~T Wg88 ~ ~"/~ 

------------------------------> INTERRUPT: 
a --> No Active 
1 --> Active 

------------------------------.----> BUSY: 
o --> Free 
1 --> Busy 
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- ATTENTION VECTOR REGISTER 

riSB 

* Write/Read 8 bit register. 

* Access rrode: 

ADDRESS: F8.00.0l Hex; 
Write/Read LOWER ~TA BYTE. 

* Register layout: 

7 6 5 4 3 2 
[sB 

1 0 

The informations contained in these registers can be also supplied 
at word lenght. 

ltispossible to give only one interrupt at a time to the 68000 
sootrJ[r~ setting the bit SIX after having checked with the TAS 
instruction, the 7 bit (BQSY) of the Interrupt Register that no one 
else interrupt is active. 

The reset of the Interrupt Register is made by software control 
accessing to the interrupt register. 

The system fail condition is detectable in the bit ~ of the 
ATTENTION INTERRUPT REGISTER . The software running in the SGM2 CPU 
can know which spa board in the VME Bus is in the system fail 
condition. 
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1.1. 7 PROCESSOR NUMBER AND BOARD TYPE DETECfION 

There is a register loacated at Hex A8.00.00 where is possible to 
know same information about the board: 

- in which slot of the SGM2 VME Bus the SPO board was inserted; 

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

~,:it.e:;~ i.ng enviroment; 

The layout of this register is: 

MSB LSB 
7 6 5 4 3 2 1 0 

------) ALWAYS 0 

----------1 
SPO / LPO BITS 

1-------------1 000 = SPO 
111 = LPO 

------------------1 
-------------------~--) PROCESSOR NU~ffiER (bit 2) 

--------------------------) PROCESSOR NUMBER (bit 1) 

------------------------------) PROCESSOR NUMBER (bit 0) 

!---------------------------------) LBT PRESENT 
FACTORY SIGNA.L 
ALWAYS 1 0lIT OF TEST 
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The table below describes the VME bus addressing space of each 
board with the p~ssor number bits equal to: 

6 5 4 

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

.' . "", " 

" 
~ •• I ~ 

.,.,..... , o!.: , 

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

0 1 0 PROCESSOR NUMBER 2 - SPO located at Hex 56.80.00.00 
(VME BUS ADDRESSING SPACE) 

1 1 0 PROCESSOR NUMBER 3 - SPO located at Hex 56.CO.00.00 
(VME BUS ADDRESSING SPACE) 

0 0 1 PROCESSOR NUMBER 4 - SPO located at Hex 57.00.00.00 
(VME BUS ADDRESSING SPACE) 

1 0 1 PROCESSOR NUMBER 5 - SPO located at Hex 57.40.00.00 
(VME BUS ADDRESSING SPACE) 

0 1 1 PROCESSOR NUMBER 6 - SPO located at Hex 57.80.00.00 
(VME BUS ADDRESSING SPACE) 

1 1 1 PROCESSOR NUMBER 7 - SPO located at Hex 57.CO.00.00 
(VME BUS ADDRESSING SPACE) 
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2 • VME BUS PIN ASSIGNMENT 

(*) - Signal low level active 

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

VMEbus Jl/pl PIN ASSIGNMEMENT (ROW A) I 
+-------+---------------------+-------------------------------------+ 

PIN 1 I SIGNAL DESIGN NAME STAND\RD VME MNEr-KlNIC 

+-~-- ---------------------1-------------------------------------1 
A 1 ~TOO+OO 000 
A 2 ~TOl+OO DOl 
A 3 ~T02+00 002 
A 4 ~T03+00 003 
A 5 ~T04+00 004 
A 6 ~T05+00 D05 
A 7 ~T06+00 006 
A 8 ~T07+00 007 
A 9 ZGND GND 
AIO VSYCLK+OO SYSCLK 
All ZGND GND 
A12 VOOTBI-OO 001* 
Al3 VOOTBO-OO 000* 
A14 VWRITE-OO WRITE * 
A15 ZGND GND 
A16 VDl'ACK-OO DrACK* 
Al7 ZGND GND 
Al8 VAOOTB-OO AS* 
A19 ZGND GND 
A20 VI NACK-O 0 IACK* 
A21 VIACKI-OO IACKIN* 
A22 VIACKO-OO IACKOUT* 
A23 VADMD4+00 AM4 
A24 VAD007+00 A07 
A25 VAD006+00 A06 
A26 VAD005+00 A05 
A27 VAD004+00 A04 
A28 VAD003+00 A03 
A29 VAD002+00 A02 
A30 VADD01+00 AOI 
A31 ZVN12 -12 V 
A32 ZVP05 +5 V 

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

CROSS-REFERENCE BETWEEN ~ffi SIGNAL DESIGN NAMES 
AND STANmRD VME MNEOONIC (Cont. ) 
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+---------------------+--------------------+-----------+-------+--------+ 
+------------------------------------------------------------------ + 

VMEbus Jl/Pl PIN ASSIGNMEMENT (ROW B) 

+-------+---------------------+-------------------------------------+ 
PIN 

SIGNAL DESIGN NAME STANDZ\.RD VME MNEMONIC 
NAME 

+------- --------------------- -------------------------------------+ 
B 1 
B 2 
B 3 
B 4 
B 5 
B.-.6 _ 
B 7 
B 8 
B 9 
Bl0 
B11 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
B19 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
830 
B31 
B32 

SBGOCC-OO 
SBGOCC-OO 
SBG1CC-OO 
SBG1CC-OO 
SBG2CC-OO 
SBG2CC-OO 
SBG3CC-OO 
SBG3CC-OO 

VAa.l00+00 
VADMD1+00 

VADMD3+00 
ZGJD 

ZGND 
VINRQ7-00 
VINRQ6-00 
VINRQ5-00 
VINRQ4-00 
VINRQ3-00 
VINRQ2-00 
VINRQ1-00 
ZVP5SB 
ZVP05 

BBSY* 
BCLR* 
ACFAIL* 
BGOIN* 
BGOoU'r* 
BGLIN,!; 
BG1OUT* 
BG2IN* 
BG2 OUT * 
BG3IN* 
BG30UT* 
BRO* 
BR1* 
BR2* 
BR3* 
AMO 
AMl 
AM2 
AH3 
GND 
SERCLK (1) 
SERmT (1) 
GND 
IRQ7* 
IRQ6* 
IRQ5* 
IRQ4* 
IRQ3* 
IRQ2* 
IRQl * 
+ 5 V STDBY 
+ 5 V 

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

NOTE: 
(1) 

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NN1ES 
AND STANmRD VME MNEr10NIC (Cant.) 

SERCLK and SERDAT repr-esent pr-OV1SlOn for a special serial 
communication bus pr-otocol still being finalized 
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+---------------------+--------------------+-----------+-------+--------+ 
+------------------------------------------------------------------ + 

I 
VMEbus Jl/Pl PIN ASSIGNMEMENT (ROW C) 

I 
+-------+---------------------+-------------------------------------+ 

PIN 
SIGNAL DESIGN NAME STANDI\RD VME MNEOONIC 

NAME 
+------- --------------------- -------------------------------------+ 

I C 1 VDA.T08+00 D08 
C 2 VQZ\T09+00 D09 
C 3 VDA.TlO+OO DlO 
C 4 VQZ\Tll+00 Dll 
C 5 VDA.T12+00 012 
C 6 VDA.Tl3+00 ,:Dl~ .'. .,", .. ' 

.\' ".'" 
C 7 VDA.T14+00 014 
C 8 VDA.T15+00 015 
C 9 ZGND GND 
ClO VSYFAL-OO SYSFAIL* 
Cll VBUERR-OO BERR* 
C12 VSYRES-OO SYSRESET* 
Cl3 VLWJRD-OO LWJRD* 
CI4 VAJ:l1D5+00 AM5 
CI5 VADD23+00 A23 
C16 VADD22 +00 A22 
Cl7 VADD21+00 A2I 
CI8 VADD20+00 A20 
CI9 VAD019+00 A19 
C20 VAD018+00 A18 
C2l VAD017+00 Al7 
C22 VAD016+00 A16 
C23 VAD015+00 AI5 
C24 VAD014+00 AI4 
C25 VADDl3+00 Al3 
C26 VADD12+00 A12 
C27 VADDI1+00 All 
C28 VADDIO+OO AIO 
C29 VADD09+00 .A09 
C30 VADD08+00 A08 
C3l ZVP12 + 12 V 
C32 ZVP05 + 5 V 

+-------------------------------------------------------------------+ 
CROSS-REFERENCE BETWEEN ~~ SIGNAL DESIGN NAMES 
AND STANOZ\RD VME MNEMONIC (Cont.) 
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+---------------------+--------------------+-----------+-------+--------+ 
+------------------------------------------------------------------ + 

VMEbus J2/P2 PIN ASSIGNME~1ENT (ROW A) 

+-------+---------------------+-------------------------------------+ 
PIN 

SIGNAL DESIGN NAME STAN[)l\RD VME MNEMJNIC 
NAME 

+------- --------------------- -------------------------------------+ 
A 1 USER I/O 
A 2 ZGND USER I/O (GND) 
A 3 USER I/O 
A 4 USER I/O 
A 5 USER I/O 
A".6 ".:, .; ,,usER I/C, 
A7' 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 
AD ZVP05 USER I/O (+5 V) 
A14 USER I/O 
Al5 USER I/O 
Al6 USER I/o 
Al7 USER I/O 
Al8 VPNUMO+OO USER I/O (PROCESSOR NUMBER) 
Al9 VPNUMI+OO USER I/O (PROCESSOR NUMBER) 
A20 VPNUM2+00 USER I/o (PROCESSOR NUMBER) 
A21 USER I/O 
A22 ZGND USER I/O (GND) 
A23 USER I/O 
A24 ZGND USER I/O (GND) 
A25 USER I/O 
A26 USER I/O 
A27 USER I/O 
A28 USER I/O 
A29 ZVP05 USER I/o (+5 V) 
A30 ZVP05 USER I/o (+5 V) 
A31 ZGND USER I/O (GND) 
A32 ZGND USER I/O (GND) 

+-------------------------------------------------------------------+ 
CROSS-REFERENCE BE1WEEN VME SIGNAL DESIGN NAMES 
AND SfANJl!\RD VME l-1NEMONIC (Cont. ) 
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+------------------------------------------------------------------ + 

VMEbus J2/P2 PIN ASSIGNMEMENT (ROW B) 

+-------+---------------------+-------------------------------------+ 
PIN 

SIGNAL DESIGN NAME STAND!\RO VME MNEMONIC 
NAME 

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

B 1 ZVP05 + 5 V 
B 2 ZGND GND 
B 3 VRESERVD+Ol RESERVED 
B 4 VADD24 +00 A24 
B 5 VADD25+00 A25 
B 6 VADD26+00 A26 
B 7 VADD27+00 A27 
B 8 VADD28+00 A28 
B 9 VADD29+00 A29 
BI0 VADD30+00 A30 
Bll VADD31+00 A31 
B12 ZCND GND 
813 ZVP05 +5 V 
814 016 
815 017 
816 D18 
B17 019 
B18 D20 
819 D21 
B20 D22 
821 D23 
B22 ZGND GND 
B23 D24 
B24 D25 
B25 D26 
826 D27 
827 D28 
828 D29 
829 D30 
B30 D31 
B31 ZGND GND 
832 ZVP05 +5 V 

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

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANmRD VME ~1NEMONIC (Cent.) 

HONEYWEIL CONfIDENTIAL AND PROPRIETARY 
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+---------------------+--------------------+-----------+----------------+ 

I HONEYWELL INFORMATION \ \ SPEC. NO. \ SHEET \ REVISION I 
,SYSTEMS ITALIA STATION PROCESSOR 0 

I I P.D.D. I A78xxxxxx I 48 I DRAFTI I 
+---------------------+--------------------+-----------+-------+--------+ 

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

VMEbus J2/P2 PIN ASSIGNMEMENT (ROW C) 

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

SIGNA.L DESIGN NAME STANI¥\RD VME HNEr~NIC 
NAME I 

+------- --------------------- -------------------------------------+ 
C I 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 
CIO USER I/O 
Cll USER I/O 
CI2 USER I/O 
cn ZVP05 USER I/O (+5 V) 
CI4 USER I/O 
CI5 USER I/O 
CI6 USER I/O 
CI7 USER I/O 
CI8 USER I/O 
CI9 USER I/O 
C20 USER I/O 
C2I USER I/O 
C22 ZGND USER I/O (GND) 
C23 USER I/O 
C24 ZGND USER I/O (GND) 
C25 USER I/O 
C26 USER I/O 
C27 USER I/O 
C28 USER I/O 
C29 ZVP05 USER I/O (+5 V) 
C30 ZVP05 USER I/O (+5 V) 
C3I ZGND USER I/O (GND) 
C32 ZGND USER I/O (GND) 

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

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

HONEYWELL CONFIDENTIAL AND PROPRIETARY 
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*~"vnc >~!::.:;:~.~,.,;.:;~,. '~\::1;'1~:' 3TAriC>~* Pi-\f]Ci:3SC·j", 
-111>IJEGIN DOC 

i:?JECT 
~$PARf,· lntrodl.l;;;tion' 

.:.f'':)Cf.: .~ 

"'H ~,o on (! I! t' Un; (! ~J r u 111 (! 11 t. 1" (. D d " ~; c r 1 L f:' :, I, l! .3 r c I-ti. t ~ c t u ":> .j f 
:3L",tlclIl t'Y',l<.:c",::;or(S.f'.) on t:-'I,' 'r".!l 1.1 prClc~'~::;l)r ,T .. :I<.:r.l.riC' SG;-I~::. ,,\\111 

i.nt.el'f',lei' ~Jlt:'1 UN1X kr!rnel runnin'J on m"un CPU. w:.el1 CnnI1'!,:~1""J 
r-.'·'·,· t(~t'r:"i nt~J.·1. 

'.""tiCe J 
*1IPAHI. t. • P r Q d we l. r ~ "j j r P. 1[1 i' 11 t .. l • 

SPACe 2 
"l.Irp.r .... of the S.P. LUr.'Ird i,. I,D ,::ul1nt!ct lip 1.0 d ternllndi];. 

t.wo typa. vf ~oar~ Are provl~"d. 

;P .... Ollly S 1 .. ..,@ mow,!. 
SPAGt: 

Th~ first nn~(board M)~~~: 
- B c u .. n'1 <.: tor '.1 ('l pill 5) for J 11 c ,11 Co) n 11 fI C t 1 0 n~; • 

.nS-222 Q&yn<.:.int~r~BC~ (up to 19200 bps - 15ml 

.RG-422 ,"$oyI1c;.in~orf,lCP' (up to 19200 bps - 12001'1,) 
(u~ ~o 56400 b~s - 44~ml 

- 1 connector for prInter 

- OW: only TTY like. 
SI'ACc-: 

The ~eccnd ~nfi(board F)h~~l 

2 connectors (25 pins) fo~ local or remote connections. 
.RS-232 9ync./async. int~rFace (up to 19200 bps). 
2 connectors (9 pins) for local connection~. 

a~ tho flrst one. 
2 connrcLors (15 pins) 1'01" 10c<;\1 connections • 
• RS-422 sync./asyn~. interface (up to 56400 bps ~sync.) 

(up to 100000 bp~ sync.) 
1 connector for printar 

SW: DSC,SNA or TTY like 
DMA is supporLRd(only ~5/15 plns SID to LM). 

SPACE 3 
*$PAll '1.2.' Reference .ioclJlftent,' 

" , G, 

SPACE: 2 
• ALTAIR CPG [)oc Numb. :::ooo::::o( 
• DGMP- H/W POD Doc Numb. ,lO':':X~':;';: 
• Mo&t~k Serial Input a~irut MK68Sb4 Tethnlcal M~nual 
• P~r.llpl InterfMce!Tim~r ~C6A280 
• MuCor')!;" HDG .. ·noo T~chnicai. [)at.~ 

• UNIX Sy~tem Adm\ni.tr~tor·~ M~nual(system V) 
• UNIX Omvlce Drivern(PUP-11) 
• '3(;/'l"D3 I)Nl X 1 r,t t,! I :w 1 ; 

General multlrlser ~yst9m'SGM) POD 
EJE.C,r 

EJECT 
,"',*PAR 3,' 

SPACi.:. 
*$PM~ 3. '1, • 

SPACr:: 

3. 
Function~1 da~cr~ptLon' 

U5~r visiole funtlon~lity' 

Thp.r~ 'ill ,'I '4"I1~;-,"l lfTI(..rn""rnl1nt. (If' the re~pon~~ t.ln',e <It thO'! 
t'~rmln.11~; .. \nd an impro .... HI'€·nL .,:If' ... ",un CfJl) power • .IUI:! '1,U min'H' 
proces,.1ng ~:H!cIJtt!d for the t"rrnln,,11 t'I-:1I1,Hlnl.l. 

SN.',CI! 3 
J. 2, f U'll!r int"Hft:lc~' 
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SP,.,\~E C. 
No modiflcation are required to any user apP!lcation to 

suvport this new architecture. 
The standard Uni~ system V 2.2 is implemented(termio(7), 

printl'r). 
SPACE 3 

*$PAR 3.3.' 
f.:jPACE 

. ir*PAH 3 .... ,' 
BPAC~ 

*$PAR 3.5,' 
J 

SPACE 3 
Separately prlced software' 

~$PAR 3.6.' FunctionallLy not u~e visible' 
GPAC:: 2 
A HD5-400 microprocessor H/W 5/W development station is 

~vailable Ftir debu~ging. testin~ and performance measurements. 
EJECT 

*SPAR 4,' H/W Supported configuration' 
5PACf: 2 
The following schema Shows the connection 01 1 SP. up to 4 

boards can be connected to the same bus on mono CPU configuration 
SPACE 5 

+---.--+ 
Maitl Cpu 1 11 M 1 

+-----+ 
MC68020 

BUS 
1 : 
II. VME 
II 32 bit .. 

+------+ +-----+ : 1 I CPU 1-------1 MMU I ______ + ______ AI ___ ~_+ _____ AI----I I 

+------+ +-----+ 1 I I .. I I 
II 

+---+---+ I I 
1 CACHE I --------------- A 1----1 1 
+-------+ I I 

+-----+ 
Station Protessor I 8M 

+_ ......... _+ 

MCi:l8000 , 
• 

+-----+ 

I, , , 
, , , . 
I , 
• I 

II 
II 
' , • • 
1/ 
• • · . 
: I 
: , . 

t CPU I -----+--------+--------+----" , ---.-+----.~ J ------, : 

+-----+ 
+--+--+ +--+--+ +--+--+ 
: L M I I 510: I PIT 1 
+-----+ +-----+ .-----+ 

Main CPU I Motorola 68020 32 blt microproces~or 
S.P. CPU I " i:l8000 1i:1 II " 

Seri~l input/output (SID) : Motorola 68~64 chip 
Up to 4 S10 can be connected to one Lo~rd. 
SM : 32kX1i:1 shared memory: tt 15 shared between the main 

CPU and SP CPU. 
I 32kX1i:1 local memory LM 

PIT 
EJECT 

Motorola i:l8230 chip, Printer and Timer. 
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*!liPAR :i.' 
3 

Performance objectives' 
2 

Th~ m~Kl~Um H/W troughput r~r a single board is computea as: 
mil:, It of t£!lllinCll~. per 1'1.200 bp~;. 

Thi,~ 'f,El'HIS that.. 1'01' H terrr,in.lu;, '15;,16\.)0 tipS IT'o'i\y::'e 
prl)t:p.s:.p..t r,inool,altiHI/?'lllsl:,'. Thlll' .. forp. 0'.\ ci'oollrilt:t.er rr,u'lt b~ 

prucafl5Pd tn 65 mlcro BAC. 

NeverLhele.s S/W throu~hput 1$ computable dS about 60000 bp&. 
SPACE 3 

"'$PAR 5.:::!.· 
SPt'oCt 2 

Pert'Clrmance measurelr.p.nts spec.if'iCil~iun' 

Th@ mo~t ~ignificant t~~t tu vp.rif'y the performAnce ~bJp.ctiyet 
i s toe ~: (H: IJ t e f' t 1 If t I' ;.Ill'; f ~~ r W 1 tho t. h If ,.. r. (.) In p u t.1! r!l S y '. tel1'~, i" r T'(' 

mode. In fact the proce~slng for TTY termlnal~ IS greater then 
othpr typ~ or connections. 

SPACE :3 
~.3, • 

SPAcr:: 2 
Measurement facilities' 

The maasurp.nlent will' be pert'orll,ed u!!Iin'J COII,p'j['Ars "'':I DPSft 
t.o e:(Pc:ul.e CP to CI-' connection Clnd U3inil HO!",j-'WO for timin'J 

ellalUI,\tion. 
EJECT 

*$PAR 6,' Transferability' 
GPACt:: 2 
No modifir.ation are required to user application to support 

thp new architecture of the SGM2 machine. 
EJECT 

*.PAR 1.' 
SPACE 

Architecture definition' 
2 

*$PAR 1.1,' Interface UNIX(CPU) and S.P.' 
SPACE 2 
Th~ interface used to exchanye data and commands betwe~n 

the CPU dnd the S.P. is basea on circul~r buffers with the mechB
nism of the producer and consumer pOlnterl. Th~se buf'ers are in 
the ~har.d memory in the S.P. board. 

EJECT 
The following interface is foreseenl 
SPACE 2 

+---------------+------------------+-----------------------+ 
UN.tX (CPU) 

USE:R 
DRLVt::R (CPu") STATION PROCESSOR 

1---------------1------------------ -----------------------1 
Open Icompile TTV struet .01:01'" devic:a 

.return ,latus to drv: 

:--------------- ------------------ -----------------------1 
.: ReAd polls burfer9/w~it: 

I 
I 
I 

:pnr'orms input proc.: 
.~pnds interrupt to 
Jriver whE'1l lille I)r 

crt i I pre',illnt. 

:--------------- -------~----~-----l-----------------------: 
Write fills the buft.r. _performs output 

.gendg int~r~upt to 
driy~r for L.W. mark: 
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( 

( 

( 

( 
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c 
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c 

t .. 

I. 

\. 

:---------------I------------------!-----------------------1 
Clor.a Icompile TTY structl .dis~ble t~rminal 

.roturn stAtus t~ drvl 

1---------------1------------------:-----------------------! 
J ncr l Icompile TTY ~Lru(t: .p~rformG ~~r~m.\_r 

c h.~ n'J ell'l' .. ! n !, ., 

.5end~ lnterr.when 
Function is executed: 

+--------._------+------------------+-----------------------+ 
~JF..CT 

H;PAR 7.·1.1. t' ".tnt'P.'rr-a'!:t."t o Mil'r'ri'cfSU·' 
SPACE ? 
Only ~II\I« Vfitc:.tor OIYI."b' .... o\uoGol.t.4 with th~ Sp U pr"cv.cled S\,o. 

SP 1. M~ur) CPU :FOI'" 611 Vp.«", of' i~t:~"""pt. E"c~ Ve.c.t.ol'" ~~r i.$ 
~~l.ue in sYlte_~ 

T4l1t:re lJ cll11, OJ .... l.,.ter-r_tt c:.lrcwi~)" ql.ttlUc p • .,. one Mat" (PV IF .... 
e~.l'"Y l"t_r.,.~pL \~pes. 

The i ... -t ... 't'lolpt is luu.d. 'IIofhe...,. -thlt. ln1.nrIdPt.s co...,..aMd mu.t be 
<fAultdntH ~nd '\.hi-S ,~,~, {:& ""ty. l.f 1 t· IS ~"t. -.p'tj, the ~Q"'R\tt.,Qj 
is ,u .. ud on1.1'. 

notel SP may be to hav~ two interrupt for M~in CPU:M.CPU 1/2. 

The following type or interrupt needs to syncronise with Main 
CPU: 

QUIT 
INTR 
BRC(lI( 
SWITCH 

In this c~se,SP susp~nds its processing ~nd waits the acknowledge 
or the interrupt From the Main CPU. Data after the ,ecelpt of GUIT 
are remained in Raw bufrer. Generally these interrupts cause the 
"SIGNAL" Il'Hecution to user processin.;,. However the recp.ived data 
From terminal are moved inio th~ Raw buf'er until it b.come~ Full. 

At thig time, iF ack is not received yet, these data are lost. 

The types of interrupt(From SP to Main CPU) are: 
SPACE 

(1) device 510 tty 

- Input~ data present : when tho Main interface 
Input bufFer is ampty ~nd 
thp. input data hin been 
received from Q torminal : 

Li n. mod. 
receivp.d 1st delimiter(CR,LF •• ) 

Charactlfr mode 
one charact~r receipt. 
(5eo:7.2.1.2.1.1 (2» 

- Outputs Low water mark 1. r"Ached in the Main 
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Int~rFa[e Out~ut LuFr~r or print buffer 
after Hil~1'1 w",tet· ITtdrk event. 

- Asynchronous event : 

ThR follnwing 'ignals are r~ceived rrom a 
terminal : 

• INTR 
• BHF:{il< 

GUn 
• SWITCH 

- ;llc~~nowlp.dl:le : 

• OPEN 
• GL.mm 

lOCTL 

- errore : 

(~) devica printer 
SPACE 

~ Output tbd 

- Acknowledge : OPEN 
CLOSE 

- Error • open error ,printer bu.y ••• , •••• 
SPACE 
An interrupt elemenL(4 byte.) i. de'ine belowl 
6PACE a 
+-----+-----+-----+-----+-----+-----+-----+-----+ I.» T :r. I F E " 

I F U 

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

SPACE 1 
.» .. clnt CIt ~PC 

'"T "'" t. .. r ITt (a,ll • 
1 .. lnt.,· ... "'pt. type 

'1: print!!'r 
a: 610 tty 
3: 

(4 oitl) 
(4 ~Hs) 

\s 
~I 
3: 
4: 
51 

'4 bitt) 

if' 0-2 

inploa't 
O\ltp~ 
u"-"'_nd Cack) 
• cye '0 flOC.. 
ttlr'l-o,", 

,., ,l»., & l..~ -> t: OPEN ok 
2.: CLOSE ok 
3: WC;TI.. GIC. 

U 0 ... 2. & 1 .... -> 1: QUI" 
2: tNTR 
'8: BA~JIt 
4' SW1'TC .. 
.,. "'unt", 

. ~ . 

r 

c 

o 

-------------...... -,-, .. -~~~,,----
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FU '" fut.ure use (8 hiT • .,) , 

1: Op9~ error 
a: prl .... t ... bUsy 

N () t ~: 1ft h e i 11 I. f! r r up t que IJ'? li tI t; Oil, e s. f u 1 1 , s Y 'i t. "flo '" 1 1 1 t, e 
<\bortod!!!!!!!! ! 

C~IT,rnA~~fr ono t1<1i n CPU t aSP' 
SPAI.t::: 2 
nl*"* U .. 'ColrlmAn.! ~if·",.hu· qIJtu. 0# 'W"i ch ~11 .. nb·y ,. c:.en,pi t

od by Hilln CPVanl1 this queue is polled by SP(in Command Event), 

The Followln~ comm~nds are forleen: 

INPUT(SIO) 
- OPIiN ,(SID ur printer) 

CLOSE(SIO or printer) 
- IOCTL< SID) 
~ Ac~nowledge(SIO) 
SPACE 2 
When th~ loctl command is put in this queue, the ioctl area in 

shared memory has be~n aIrqady compiled by Main CPU. The ioctl 
area in shared memory is copied 1nto ~ocal mamory aftar the eKe
cution 01 command. 

A command queue element(4 bytes) il defined balowl 

+-----+-----+-----+-----+-----+-----+-----+-----+ 
D T C F A I FU F U 

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

D • device type 

T :IS termi nAI # 
C • command type 

(4 bit,) 

(4 bits) 
(4 bits') 

(4 bi ts) 
if C-!3 

if eill'" 

-I I 

2: 

1: 
2= 
3: 
4. 
51 

-) 1 = 
2: 
3: 
4: 
51 
61 
,7' 

-> 'I : 
21 
3= 
41 

printer 
Sia tty 

INPUT 
OPEN 
CLOSE 
tOefL. 
AcknowledglJ 

TC:CiETA 
rc.se1'A 
TCSIiT4'W 
'TC:SEAF 
TC:S8RI( 
TC:JQNC; 
TeFL .. 

QU].T 
LNTR 
8R£Aol<. 
SWITCH 

( 

( 

( 

( 
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c 
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c 

( 

( 

( 

( 

c 

( 

( 

L' 

c 

A" ar'Jurllent . t4 bds) 
if C~3 & F~ Ot s.oc bY~a~ 

., 

Ft..70: rlu!lh 
.J: .,h.,#) 
2: i'han 

• FU "" 
:;._EHO nne 

I'ut.ure use: 

IHHtlHI*IHf·** .. HH"iHfM-*·~·~·*It~·"~·J:·~;: ."noth~r ide .. , rnily b.l Julflt.edlt.· ... jIolt,;..·*~·.·*·IH .. ** 
TIler';? ~r'p' 2. tntIH"'Ij~d. queu\-!s useJ by SP .~nd ,T,o'1.1fl CPU In 
'lip-flop ~Udp.. When th~ CPU works on th~ Flr~t one. th~ SP 
enqueue Interrupt elem~nt on the other one wnLll th~ first 
one is IlIT.pty. 
~Jhl!!n An interrupt lTiUtt. be i~ .. ued. to CPU Ahd one 'lIJl?ue is not. f!mpty 
tl.I? elelTlflnt is qUli!ued lnto thp. othl'r quetHf. When l.hp. 'il'o;t ·~ueup ill 
empty an interrupt is izsued on the ,eland ~ua~e. In this w~y no 
syncroni%"'t~lln Inec:hanl:>m is neC".,sAry bf't·tJep.n Sf" and mAin CPU. 
The interrupt queues structures are in the shared momory1 

SPACE 2 
+~--------+ .---------+ +---------+ 

Queue 1 I Pointer :------>: Elem. 1 :------: Elem. n : 

+---------+ +---------+ +---------+ 
SPACE ~ 

+---------+ +---------+ +---------+ 
Gueue 2 I Pointer 1------)1 El&m. 1 1------: Elem. n : 

+---------+ +---------+ +---------+ 
Space 2 

*$BEGIN DOC 
e:Je:ef 

*tPAR 7.a,· Station Processor architecture' 
SPACE: 3 
The main function of S.P. are to h4ndle: 

interlace with Main ho.t 
SID ( terminale) 
printer 

- timer 
SPACE 5 

*$PAR 7.2.'1,' 
SPACE 3 

Ma in funct i OOli' 

There are two main Iflodule, to I.HCecut9 t.he main functions I 
SPACE 

- interrupt handler module 
- Main Loop module 

EJECT 
*SPAR 7.2.1.1,' Interrupt(internal)' 

SPACE 3 
*$PAR 7.2.1.1.1,' Type 01 interrupt' 

SPACE ::1 
Ther~ are 'allowing typ~ of interrupts: 

(1) botween CPU(60000) and 810 

* from S10 to CPU : 
- Rx data FIFO contains A char~ct.r 

(input) 

( 
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( 
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o 
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'. *-.PAR 
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1... 
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one r.haract!!1'" 10;; trAIHlToitted IIi,'" T::<1 
and T:: bu'ff'el"(shift regl!ll.er) is 
I?lflpty (ou \, Pli t ) 

- Exlerndl ~tatus(bre~k •••• ) 
- Special retell/e conaiLionCparity 

er'ror). 

(2) b~tween CPU dnd Timer : 

• from Timer to ~PU 
- tin.p. out '~nm Prlnt~r Processing 

(no reCelYE' ack) 
- t.ime out 

time out 

from Output 
( tirrrE'r delay) 
from Input. 

" 

" 
( par "TIME" or Itan rtn) 

(3) betwpen CPU and Printerl 

* From PrinLer to CPU 1 
- retrlipt of' ACK 

(4) between Main CPU ~nd'SP CPU 

* from Main CPU to SP CPU(attention) 

- reteipt of command 

The SP interrupt level i. defined below: 

level 7 
b 
5 
4 
3 
2 
'1 

\,: .V~CJ, 
7 • 2 • 1 • " • 2 " 

SPACE 3 

N.U 
S10 
S10 
N.U 

0, 'I 
2,3 

timer 

higest priority 

Attention(Main CPU to SP) 
prin'Ler 

The int.,r.-upt 
t.he app.-opdate 
vector numbe,r). 

handler only set. the processing 'request Ilag in 
flag field depending on the type of interrupt ( 

B.'ore returning norm~l mode ,il any atho.- interrupt pending a.-. 
on, the co.-re.pondlngproces. will be treated continuosly under 
",ask mode. 

The 'olluwing switches are setl 

Rftturn swit~h ,which i"dlcate~ that the control 15 returned 
bac~ to the first entry of Main loop. 

R"s~t Pninter !;wi.t.ch ,whi~h indicates ~,I.at t.he co.-re!Jpolldln'J· 
processing .-equest Flay pOinter is reset. 

The processing reque~t Ilag fields are 

- Input processing request 'lag9 fIeld 
Tim~r pracP~sing rpqU85t rlags ripld 

~ Printer proce.~ing r.que~t flag Fiald 
- Output proc •• Ding 2 request flags 'ield 

n bits 
ITI oi t. 
'1 bi t 
n bits 

________ ~ __ ~~""',,,-··"'·4·-

( 

( 

( 

( 

( 

( 

<: 

( 

( 

c 

c 

c 

c 

c 

c 

o 



c.··.···'\·· ., 
/' 

. n nu,IIt. .. ,- llf e'Uj.of,or t.i.~d terfT'lnals 
mBM 8 8t first 9L~p 

ITI ::I nUIT.bl?l of rpquest~ct tllT!er ••• 1TD 

(1) Input prucessing request flags field tl'~F) 

It con~istR of n bits an~ each Lit correspond. to one 
t""""lTli'llE' '1,'V\ce. '"hl~1l t,hl' ~'1t"rl'upt. t'"I" .1'1';' 'ilCt<t"'h:! 
i" r 0 IT! '" t Ii' r m 1 n,:~ 1 , t~,... cor· r' :> ::; ~,o fit! i!"lV f.1 ~\ \:I 1 5 SQ t • 

(2) TlI:,er proc:e!H;in,~ re'~ue·;t flags field .1"PRF) 

.It cOl)sis1.'1 of IT! bi Ls and each hi t correspunlio:; lo t.he I'"!~

'111Fl';Led fllnl~!.iol1f'rolT! t.he out.put ilr r'rtnt.,~r· prnc~c;lIi'''J' 

When the requested tilTlP is elapsed, the corresponding Fl~~ 

il'l .el.. 

It consist of only 1 bit. when the ACK lign hAS been 
t' reclidved frolT! the print.er device tttl'll f1<.19 'S ~t.t. 

-. 

',. 

,. 

c·········· 
," " 

(4) Output .proclfssin,;,j 2 requllsL fld'15 held (gPJJtf!) 

It con~i~t. of n bits and each bit corre~plln~$ to a 
t''''rrtinal. when 'r:! r.':.Ii5t"r in SID becorrtes empty. lltll corrl.!!1-
ponding flag is set. 

In the case of Input procesgi~, The receipt data will be moved 
1nto the Raw buffYr immediately. 

e!{Qcuteli 
by H/W 

EJECT 
The general flow lS shown below' 

###ltjHt##lt##t~lHHH* 

#' Intl".~,.an.11nr it 
I ~#~##~»~##~D#### 

v 
+---------------+ 
: get vect.or # 

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

V 

\++---------------++ 
I I call RTN(A,B,CI I 
: I or 0), set Req I I 
I I Prc Fig : I 

++---------------++ 
v 

+---------------+ 
'iP.t Return sw 

I $ "rOtHlt Ptr" I 
sw 

+---------------+ 
J .... * 

vector t.:Able 
vecU:Rtn ""'idr 
+---+--------+ 

A ••• input 

+---+--------+ 
8 •.. t i lTte r 

+---+--------+ 
C ••• printElr 

+---+--------+ 
o ••• output 

+---+--------+ 
Routin A,B,e or 0 g~t~ ~ appropriaLp. 
flAg intn the corrRsponding ~equest 
n,lgs Held. 

* * go to Main loop 

* 
Notel 810'hardwar. error will be diitigU1ShPd in routine A 

( 

( 

c 

f 
\ 

c 

(> 

G 

c 

c 

Q 

() 

o 

o 

c 

("l 



o 

c 
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Mild the ~19n~ in sent to Main CPu ViA int~rrupt command 
qUllue. 

jhe followill'" t.lrrurs .ue f'or!'>eenl 

,.. .. lftfH· '1il'!?;7:;T,,: ",:(>,;~ftftro':'" 
G1~"CI': :] 
Th~ M~in Loop mOGul!! searches and performs th~ processing 

to px~cutp ~ftp~ndln~ on the ylV.1I ~venL b~law: 

- Input Evp.nt. 
- T.im~r Event. 
- Cor.'IIT.and Event 
- PrJ.nt.p.r EVl!!nt 
- Output Event 

1!1 t. 
2nd 
3rd 
4t.h 
!>to 

priority 
prior1ty 
prlorit.y 
priorit.y 
prionty 

Each .tnput processin.~ havtn'J the rp.qlle!;!. fl"'9 ON will be 
e:(ecl.Il.ed '.In.1 'lIcan '1 .. cont.inued. lIntil the Input processln'J 
request 'l~g~ have been compl~Lely consumed(ie flag ~ll OFF). 

When these Input processing request flag~ became all O'f, the next 
low priority Event(Timerl will be qcanned. 

When the control ha~ been arrived to the last priority Event 
(Output Event), the Output Event scanes and eHecutes the out
put processing having the Output P. request 'lag or having the 
data in the associated output buffer. 

However ~ach Event may be ~u&pended by any interrupt and will 
be restarted from the ausp~nded point to complete the proce.sin9-
Tho control will bo returned to the (irst Event o( the Main Loop 

to continue from the hi~hp.r priority Event. 

I'll round robin way: 
always restarted from the newt processing 
which was finish.d on the previous scan. 

The scan ~lgorithm 
The ~c~n will be 
request. position 

'EJECT 
Ttifi' g.ri~ ra i 'ilow iB shown bit 1 oUi I 

SPACE ? 

• 

#tttUt .... #t .. t4t## .. 
.. Main Loop # 
######tttUUUt## 

!(--------------~----+ 
v 

+--------------+ 
! Input Evnnt 
+--------------+ 

v 
+--------------+ i f .\If 8)4 ' ' 
I Timor Evant 1-----------)' 
+--------------+ 

v 
if SW 9)3 

: Comm. Evant I----------->! 
+--------------+ 

(' 

( 

(", 

( 

" 
.0 

c 

o 

o 

o 

-0 

o 

o 



C.j\ .. 

f 

(' 

( 

c 

c 

( .. 

() 

c 

( 

c 

+---------.... -~~. ! 
v 

+---------.--.--."+ 1 f S'W 8)2 
: Printar Ev~nt:-----------j! 
+----.----------+ 

! 

V 

+----------.. ------+ J.F SW' '8)1. 
I Ou~rut Ev~nt I-----------~! 

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

+------------+ 
SW B is ,~t by interrupt handler having 

the following v~luQ: 

input ::; 
- tim.r 4 
- at.tention ::1 

- printar 2 
- out.put 1 
EJECT 

*SPAR 7.2.1.2.1,' Input Event' 
SPACE 2 
Each Input processing aS50ciat.ed with the terminals will 

called when the Input P. Request. flag(lPRF),which i. set by 
rupt handler, 1s .On. 

The g.n.ra~ flow 1 •• hown belowl 
' .. EJECT .................. 

.. entry # 

................. 

v 

+-------------~+ 
II ,1\ '\I'1tCt onC) 

\ I 0'''( IPRF""Q) 1'----------------------------+ \I yn 

+--------------+ 
no 

+--------~---~~--)! 
v 

+----...:----+ 
< 1 1 < h+ 1 : )-----.---------+ 
+---------+ no 

! yes 
in IPRF y 

+-------------+ no 
(I i-th fig on 1)--+ 
+-------------+ ! 

! yes 
v 

++---"-----------++ 
1'1 call i-th i/p : I 
I I proces'ing : 1 

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

!(---------+ 
v 

y +-_._---_._-+ 
I sw A on I 
+---------+ 

.' , 

r 

r 

(" 

( 

r 

( 

( 

( 

C 

be C i nter-

e 

C 

C 

C 

C 

C 

(.: 

0 

C 

Q 

0 



r 

r 

c' 
( 

( 

( 

( 

\.. 

C' 

Apr 

~---------------+ 
upd.ate cQun'I,er: 

1 , i 

+---------------+ !(_._-----------------+ 
v 

no ,~------.-~. 

+(-----------<:.w A on:~ 

EJECT 

+------~-+ 

yo ,; 
+-----_._-.. ,---... 

t"eset SI/J ." 

+---------.---+ 
!(-------------------------------+ 

,~ II-If. 

* * 
* 

yo to next Event 

lIW A: 
1 : 
i I 

IPRF: 
nl 

re!l~t IPRF PQint~r ~witch 

dumrrt:l lClop pointer "'<. n 
corre$ponding t~rmin~l number 
Input Proceg~ln~ Requ~~t Flg. 
numbor of !iupportedLermillales 

*$PArl 7.2.1.2. '1.1, '. Input processing' 
SPACE 2 
Purpose of this prOC~~!lin9 i. to eMecut~ the 

lng according to the user qpeciflcation,tAking 
Raw buffer and puttlng them into Input buffer. 

The data flow is shown below: 
SPACE 2 

+-----+ 
910 1----+ +-----+ 1 •••• (by Interrupt handler) 

Local Memory 
y 

+------------+ 
Rx buffer 1---+ 

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

chAracter process
ch.racter .. from 

to output buffnr +-----------_______ + ".~~me ••• ~ •• nm •• s •••••••••••• ft ___ .> 
R~w buffer 1-----+ +------------------+ ••• C input prucessing: 

character processing) 

+----~---------------+ 
CanrJllical buffer :-,...----~+ 

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

9h.ared Memory 
v 

+---+---+--------------------+ 
p , C I maln interf.L/p bufl--+ 

( 

( 

( 

( 

< 

( 

( 

, 
( 

( 

( 

( 

1 ( 

( 

( 

( 

( 

( 

( 



( 

( 

( 

( 

( 

( 

( 

l 

c 

·---+---+--------------------+ 
Ma i n CPU \I 

•. __ ._._----_ ... -.. __ .... *---_.+ 
: U5er Luffer 
+-------------------+ 

(1) Line(canOnltal) mode: •• ( lCArION on) 

ThH ~ALA i9 moved from Raw Lurfar into Input buff.r one 
c;h .. \ract~r "t tlO.lt. The point.(!r in Input. buff>!." HI upd.·,\.,_'.l 
only wh~n the line i$ complet~d(ie: the dellmiter ch~r~cter 
~.& been received). 

If. Whole lin6! cannot Le put. cOfl.pletely in the Inr,ut buffer 
the remAln9~ data .r~ ~torud into th~ R~w burf@r until it b~
cOlr.!'!' full. 

At thlS time ,the data in the Raw buffer and the dAta 
already moved in the Input butler are lost. 

IF Main interrace ilp buffer free .pAce is nnt ~urfic~nt. 

thi3 procedrH wilL be waitod until the command (SID INPUT) 
is received from Main CPU via command queue. 

(2) CHARACTER (RAW) MODEl 

The dat~ is moved from Raw into Input buffer one character 
At time. When the Input buffer become~ full. th. data are 
stored into the R~w buff.r until it becomes full. At this paint 
all data in the Raw buffer are lost. The interrupt to Main 
CPU is issued when the Input buffer is empty and: 

... v~ry '" c"tAin numLfH of cheracter(specified in "MIN" ~·8.r.) 
ha~ be~n reached. 
wh@n the time out 15 elapsed even if receIved charscter 
nurnber is less than the value of pol!lr."MIN"(specified in par. 
itT IME ") • 

When the echo f4nction is specified, the data are moved from 
Raw buf'.r into the Output buf'er. 

Wt,en the, flush rp.'~Utnt. ir; iluued by Input processin'). thll 
fo110wi09 buffers a&~oc1ated the terminal are clearedl 

- Output buT'fer 
Tr~ngmis~ion buff.r 

- (anonlc~l buffer 
- R.llw buffer 
- Received buffer 

Main intarlaee olp 

(LM) 
( LI'1 ) 
( LI'II 
(LM) 
(LM) 

buHer (SM) 

Whl?n the l'itop command(control+'l) has been receivpd, tlte Output 
prnce!lsil1'J associatp.d with the termino'Al is suo;pp.ndp.d irnm(;t.1i,~tely. 

HDW~Vp.r the received data after the GTOP command Irom th~ line 
Is ~tor.~ in RAW buffer and in Transmi~slon buf'~r iF @cho func
tion i~ deFined. If R~w bur'er becom~s rull, it 1; 'lu~h~d. 

For thl! "c~.CI delt", , t.h~ Rcho .:tat", SP,i":' iIJ contcl1lltH.1 !\UrflC\p.nl.ly 
in the Transmi'.ion bu'for(about 80 ch~ra~tors). Thp. Input pro
c.sslng will b. r.started when START command(control+s) has b."n 
I" If COl v fhl • 

( 

( 

( 

( 

( 

< 

c 

< 

( 

< 
( 

<. 

c 

c 

c 

( 



o 
," 

( 

l 

0 
~ 

• 
" \, 

I ,. 

,", 

C''· 
" 

For the receipt 0' INTR,QUIT.BREAK,SWITCH, th~ Input/Output 
proceqsings .~sociated with the ter~inalare 'orced to terminate 
and Lu'fer~ are Flush~d • 

111 t. til.'! I.: .:U " l1 f' GlH T r. Ii , .') " 1 yIn J.IIJ L b u f' f Po r ,l'1 f \ u $ h " d • 
in th~ c~.e of BREAK , th~ action t~ don~ b~~~d on the L~qlC 

tUr'nllnllJ. ill~:'ut. contrnl in !ltl~l·n'llo"(lGNFlRI(,J)Rf(lNT,l'.:,Nr{'HIt:-i.fL'\I)' 
Theile sl.I'Ipl!nded proce'i ... tn~ -.lIi 11 bE' rllst.lrted when the (~cl: ill 

t'p-c"iv,'.t ' ... om Main CPU vi.a ,colrIll'l."nd '4u('ue • 
. EJS:Ci 

~$PA~ 7.2.1.~.2,· Timer Event' 
SPACE 2 

EJECT 
*_PAR 7.~.1.2.3,· Command Event' 

*$PAR 

*$PAR 

SPACE 2 
One entry is fptched frn~ cnmll'l~nd ququn and the rollowing op~

... atoion ls done bated Oil thft command type: 

- OPEN 

- CLOGE 

loeTL 

Initialises device parametrs a.sociated with the 
device. 

rurn~ 0" the indicated device terminal and flushes 
the a.sociated buffers. 

the 'ollowing commands are 'or ••• n' 
TCCiETA 
TCSE:TA 
TCSETAW 

- TCSEAF 
TCSDRI( 
TCXONC 
TCFLSH 

When Dn~ 0' the ~bove command has be~n receiv~d, 
the corre.pondin~ 10ct1 state, in SM, which is alre~dy 
compiled by Main CPU, are moved into thp relative i~ctl 
save area in LM immedia~ely ar after end of drawing 
output, based on the command type. 

- Acknowledge 

- INPUT 

EJECT 
7.2.'1.2.4,' 

SPACe 
EJECT 

7.2.'1.2.5,' 
SPACE: 

It'~ m.an~ th~~ Main intl.l/p buf'er had been flu.hed 
by Main CPU. And so if data iB pre~ent in Raw buffer, 
the input pratesslng will be called. 

The corr~,ponding ~uspend~d input prace'~ing OWing 
the lack of Main intr.i/p burfer ~pace wlll be re
started. 

Printer Event' 
3 

Output Event' 
3 

The Output pracel~ing 
-Output Procel.lng 1: 

(OPP 1) 

i~ divided into two part;: 
the output buffpr having the data is 
scanned and if it's found, the Opp1 
is executed to move the data into the 
transmitter burfer via olp character 

,~. 

r 

c 

c 

c 

o 

c 

c 

(J 

o 

o 

c 
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r 

o 
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,.. 

r' 

c' 
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o 

, 

-Output rrocasslng 2: 
(OPP2) 

proce!'\t'.ln'J. TI""I"I ."Jllt-put proc: .. s .. j.n~l 2. 
~eque.t flag l~ ~et. 

this proces~lng having the Opp2 r~quest 
rla~ will b~ ~H~cutad. Thw da\~ in tr~n
lIot :.ter but" fllr wi 11 bp 1I")Vlld i nLo tton 
tr~n~mltt~r(TM) rvgl,ter In S10. 

notel rJf'P2 request. fl.\,) i:> !!lI?t by OPP'1 or by inf .• ~rrllpt. hand!:;!r 
"ft"r t.t'R r'I.lcP.tpt of' an internq:.T, f,"orll S10 lrh1ic.~t~Il'1 t'",e 
T:: reg i s L Po r IJ n, p t. ¥' • 

The 'Jen"r"l 
e:,J ECr 

... tt .. tf'.H¥'ffl$R_' 
It 01 p Evant. It 
tUHIIt## IHU'~### 

v 

+-----------+ 
intt .. li::e I 

I countern I 
+----------,-+ 

Flow l~ shown belowS 

( X) •••• pu'lin~ o/p buffer 
+-----------~ .. ! 

v 

+-------+ yes 
<Icond. RI)---------+ 
+------....... 

no 
v 

+---------+ no V 

+--------~.,. ! Ili-tto data:' • 
, : e:: i ~:; t ?: I ! 

... -... _----+ 
y 

+-------+ yes 
<:eond.W 1>----------+ 
+-------+ 

! no y 

v +--~------+ ++-------------++ Iset sw A 1 
II call i-th 
I I proc OPF'2 

I I +---------+ 
II 

, ++-------------++ 
v 

+--------------+ 
I update 
I countp. ... =l,il 
+--------------+ 

+-----,-_._-+ 
yes 

++-----------++ 
I I call prot : I 
II OPP'1 & II 
I I OPRF 0 n ' I I 
++--.... ----_ ... _++ 

!<-------+ 
v 

+-----------+ 
I updata 
lent,.: 1.\ 
+-----------+ 

Isw A on: 
+-------+ 

!<-------------+ +-------+ 
!(--------------+ +<------<lsw A onl> 
v 

+---------+ 
+(--<1 sw A on I> 

no +---------+ 
I ye\l 

+-----------+ 
'ret;et t;W A I 
+-----------+ 

OPRF1output procRssing request flag 
W & OPRF %p.ro. 

or dummy loop counter l=n. 
0,. return 5W B on 

R I rfttul"n sw a on 
or dummy loop counter l-n. 

no +-----... -+ 
yes ! 

.v +----_._---_._+ 
I rel'let sw AI 

+-----------+ 
v 

.-------+ go tn < I SW £1 on I )-------} 4th evn ... 
... -------+ no 

! yes 

+-----------+ 
I "l!set ~w F.el 

+-----------+ 
*** go to'1st entry 
*.. Main L.oop. 

* 
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( 

( 

( 

( 

( 

C 

c 

r 

c 

c 

c 

c 

c 

c 

c 

(l 

() 

0 

0 

0 

"- 0 
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B : return switth , return to 1st en~ry of Main loop) 
EJECT 

*$PA~ 1~2.r.2.~.1.· Output proceuino)' 
SPACE 2 
Purpcle;1I elf' thlS prclcp.s'!Iin'J lS t.o f!l·:ecut.e tt·,p' da'!..) tran-.mis!>ion 

froll'l t.hli (Jut'i:'lIt. huff!."r in t.hl! ~3M, (If wnll:h dat.l is c:on,plled by 1'1 
CPU, to T.;·,!:! d~c;t.inallon t.l'!rn'olne\l via Tr;'1nSIl"l:;'!iltln buff.~r in t.he 
l.M, '''d011,11o:j dill",y -<In,l h .. HIt.II1.,::! 1.c,j)C".,Ci~/Nl. .:.nd etr,i.~ ,:r,.HJ\c" .... r1. 

The data rlow i~ <ihown belows 

T1Ain CPU 

+--------------+ 
I lI'!1er buffer ~---+ 

+--------------+ 
v 

+---+---+----------------------+ 
I PIC I Main int@rf. o/p buf I 

+---+---~----------------------. 
••••••••••••• (by ('JI'P I ) 

~~~~~~~~~~~~~~~~~~~~~~~~ ! ~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Local memory v 

+---+---+---------+ 
I Output. buffer ----+ •••• (by OPP 1 

! 
I'cho data 
from Raw buft'. 

II 

+-------------------+ 
I Transmiss. buff 1-----+ •• ( by OPP2) 

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

II 

+------... -+ 
S10 +---_ .... _--+ 

(1) OPP1 This routine copie~ the character from the Output 
bllffer to the tran~mig~lon buf'er For th. aevic. 
(agociated termln~1),Addin9 delays and expan~in~ t~bs. 
until no chAracter~ left on the Output buffer. IF thl' 
number at' characterft in the Output bu'r~r i~ below 
the "Low wat.!?r mar!." ,t.he l!Iign(via interrupt. qlle'Jil) 
i~ sent to M~in CPU. And TM buffer datA ready(OP~F) 
switch to call OPP2 processing is set on. 

(2) OPP2 Thi~ routlnei~ called whenever a tr~nsmlt interrupt 
i.ge~eratnd by 910, based on the O?RF ~witch on. 
A character is pl~ced In the T~~nmit reqi3ter in SIO 
'rom Tx buf'er, being terminal re~dy st~te. If the 
stAt. of the t~rminal is TTXON, input procesltn9 is 
started ~nd CSTART(contrnl+q) is 5ent to the line. 
Otherwi~e ,if the state of the terminal i9 TTXOFF, 
CSTOP(c:ontrol+s) i .. sent. to the linflo tlHs state is 
set to TTXON(or TTXOFF) by Main CPU(or OPP1) whpn 
the number 0' characterl!l 90.~ below (or above)the 

(' 
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c 

C' 

c 

c 

c 

c 

o 

o 

a 

o 

o 

o 
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EJECi 
*SPAH 7.2.1.:'1,· Data structur'e ' 

S~ACE ~I 

The dAta and workin~ ~re~ are aividwd into Lwo p~rt': 

..• sl ... ,rHd "H'lToory •. ~re",(S1'1) 
- 1 0 c.a 1 IT, C 'c. 0 r y a r P. a t L.I1) 

l :Rk;)(! j G.l 
t~~k)('l.) 

TI, to l hgCl ,..",,,,bID I'\:S JctlPb, .... " 1M.\! In CpllA .-nod SP ~ .. e 11'\ tl-l It s .. " .. itcl 
"".~ ~l;oe", .. Ttl. Q)th~ ... lon§Oy""atjot1\'; tie" ,.,te",",&l &.\1ft o"l;>l) 
.~J th« pro9r.~ e~~~u~ l~ ~ e~~ ..... t- the Joc~J ~a~~~~ _~.~. 

The (ullrJwin\1 struc:ture t''''II~! a c:ir'tul':lr rr,p' Ci'oo'lr\l <';11.: 

Main inl.err",cp' i.IlP'lt. i)ufr"r' 
- mAin intp.r'ac~ output bu"er 
-ln~~rrupt quPU& 
- CO!f,II,and 1,IUP.IJf~ 

- Output buffer for prlnter 
EJECT • 

7. i!. 1 • ~~ • "I , • 
SPACE 3· 

(!3M) 
(SI"j) 

(51"1) 
(8M) 

(SM) 

The shared memory area i~ us~d to exchange the data and command 
between Main cpu and SP via VME bus. 

The .ame field will not be accessed at the same time(Lock byte 
mechanism) • 

The shared memory map is shown below: 

+------------------------+ 
SP --> M. I Interrupt Queues . I •••• 4 K '100 

~-----------.------------+ 
M. --> SP I Corr,mand queul!! •••• 4 M 100 

+------------------------+ 
I 10ct1 area •••• 25 K 8 
1 

+------------------------+ 
: Main Interf~r.e i/p · .... for each 

buf'fer 

+------------------------+ 
1 Print bufter arnA · .... 
+--------------~-----.---+ 
I Main lnt~rf'8cP' o/p ...... 
I buffer 

+------------------------+ · .... 
+------------------------+ 

+----~-~-----------------+ 
EJECT 

*$PAR 7.2~1.3.2,· ~ocal memory area' 
SPACE 3 

1k x a 

1k 

for eAch 
'11< Ie 8 

TRO 

k 

400 bytes 

400 " 

200 " 

terminale 
= 8 h bytes 

1k " 
t e r !f,1 na 1 e 

16k " 

bytes 

Local memory consist; or the (ollowing area: 

- progri4m 
buffer HAW input buffer \ 

• c~nonical buffer I control block 

r 

( 

o 

c 

o 

o 

c 

o 

o 

o 

c 

o 



c 

• out~'l!t bufffer mer.h<>nism 
• transmitter. buffrr I (cli~t) 

• transmitter buFfer f~r printer (Tx-pr) 

proce~sin~ ~~ble :flag pOlnt~r st.tU5 ••• etc 
• SP GysLem toble 

loctl save area 
• tty ~tructure ~r~~ 
• dpV1C~ re'lDr~. Rrfla 

.. 

The lnforn.ation'l for intern.:1l use will bl! aloc.;'Ited int'J t~e 

loc~l memory bec~u~e the ~cc~ss time in local memory is f6st~r 
thfn thaL 1n shared memory. 

EJECT 
*$PAR 8.' 

SPACE 
Pac~agin~.delivery.instAllBtion req.' 

2 
Nut applicable 

II-SPAR 
SPACE 5 

9. ' 
Spr~CE 

TBO 
OPACE 

2 
Maint~inAbility' 

10,' Testability' 
SPACE 2 
Not applicable 
SPACE 5 

*$PAR '11,' 
SPACE 2 

Implementation strategy and sub •• tting' 

Not .applicable 
SPACE 5 

'12, , 
SPACE 
TBD 
SPACE 

13, , 
GPACE 
TBD 
SPACE 

DOC 
END 

• 

2 

2 

EMtern.l documentation requirements' 

Standard compliance' 

< 
( 

c 

c 

c 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

---------------------------~,,~~~ 


