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A.I GENERAL DESCRIPTION 

The INTERIOR DECOR PROCESSOR (IDP) is th e bas i c modu le of the 
SGM2 multi-IDP architecture (up to two IDPs are allowed in the 
maximum SGM2 system configuration). 

Each IDP contains: 

* one CENTRAL PROCESSOR UNIT (CPO PWA) 
* one CUSTOM MEMORY MANAGEMENT UNIT (CMl PWA), connected as a 

mezzanine board to CPO PWA 
* one MEMORY SUB-SYSTEM (up to three SEi PWASi 1, 2 or 4 Mbyte 

in any choice) 
* optionally, one CACHE (CHO PWA). 

The CENTRAL PROCESSOR UNIT (CPO PWA) is based on 68020 32- bi t 
)lP, running at 16.67 MHz, and features: 

* interface to a dema nd-paged VIRTUAL MEMORY MANAGEMENT UNIT, 
residing on a piggy-back board and supporting multi-tasking, 
multi-user and multi-processor applications 

* floating-point coprocessor (68881) . 
* interface to a 12 Mbyte max IDP MEMORY SUB-SYSTEM, residing on 

up to three boards (lM, 2M or 4M in any choice), with DYNAMIC 
RAM CONTROLLER and Error Detection And Correction functions 
distributed on each board 

* interface to an optional 16 kbyte 8-sector associative CACHE 
* full VMEbus master/slave interface 
* two 16 kbyte EPROM, configured as a 16 kword bank, containing 

T&D, boot-strap routines and vector tables 
* 24-bit timer with parallel I/O port. 
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A.2 IDP MAJOR BLOCKS DESCRIPTION 

The block diagram of IDP module is shown in fig. A.l; the hashed 
blocks of this diagram: 

* MEMORY SUB-SYSTEM 
* CACHE 
* CUSTOM MEMORY MANAGEMENT UNIT 

reside on separate PWAs, while CPO provides interfaces to them and 
contains all other IDP's blocks. 

The following functional modules and interfaces reside on CPO: 

* MPU 68020, the computi ng resource of the board, described in 
par. A.2.l 

* CUSTOM MMU INTERFACE, described in par. A.2.2, providing all 
signals and "controls to link a daughter board containing a 
CUSTOM MEMORY MANAGEMENT UNIT (CMl) based on a SUN-like (1) 
approach " 

* FPU 68881, suited for floating-point operations, described in 
par. A.2.3 

* MEMORY SUB-SYSTEM" INTERFACE, described in par. A.2.8, 
providing data, addresses3 and controls to link up to three 
SEi PWAs (12 Mbyte max) of DYNAMIC RAM MEMORY 

* CACHE INTERFACE, described in par. A.2.7, providing all 
signals to link an optional CACHE MEMORY 

* DECODE LOGIC, described in par. A.2.4.4 
* EPROM 
* TIMER & parallel port 
* I/O registers 
* SHARED & VMEbus CONTROL LOGIC (BUS CONTROLLER), described in 

par. A.2.5, wich provides controls for SHARED and VMEbus 
* VMEbus interface, described in par. A.2.6. 

CPO CYCLE TIMING 

16.67 MHz (60 ns clock period) 

o wait-state when operating with the cache 
2 wait-state when operating with main memory (4-byte read/write) 
4-8 wait-state to access cont rollers' /processors' resources 
connected to system bus 

PROFILE TIMER 

It provides a "wi ndow" on the system's acti vi ty, opened by 
interrupting "MPU with an asynchronous (2) frequency, based on an 
astable multivibrator (100 Hz), thus allowing statistical 
evaluations. 

(1) SUN: STANFORD UNIVERSITY NETWORKING 

(2) with respect to clock-based interrupt, provided as operating 
!=:v!=:t.Am' ~ Draa rammable time reference 
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A.2.1 MC68020 32-BIT VIRTUAL MEMORY MICROPROCESSOR 

Using VLSI technology, the MC68020 is implemented with 32-bit 
registers and data paths, 32-bit addresses, a rich basic instruction 
set and versatile addressing modes. The resources available to the 
MC68020 user consist of the following: 

* virtual memory/machine support 
* sixteen 32-bit general-purpose data and address registers 
* two 32-bit Supervisor stack pointers 
* five special purpose control registers 
* 4 Gbyte direct addressing range 
* 18 addressing modes 
* memory mapped I/O 
* coprocessor interface 
* high performance on-chip instruction -cache (64-longword 

entries) 
* operations on seven data types 
* complete floating-point support via MC68881 coprocessor. 

For further details refer to "MC68020 32-bit Microprocessor 
User's Manual" - Second Edi tion (MC68020UM/AD REV 1). 
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CUSTOM MEMORY MANAGEMENT UNIT (CMl) INTERFACE 

The CPO board provides a CM1 interface to connect a piggy-back 
-.. board with virtual memory management. That board carries out a 

translation between logical and physical address, as per descriptor 
tables res idi ng on the same boa rd. The eng i neeri ng development wi 11 
be based on a SUN-like approach, with a page dimension of 4 kbyte. 

o 

Translation will be provided only for addresses pertaining to 
MAPPED MEMORY SPACE (see also par. A.2.4.1). All other addresses are 
not translated (they are transparent). 

To perform this fu nction, two 96-pi n connectors (Y05 and Y06) 
provides data, addresses and control signals described in table A.l. 

CMl.MAJOR CHARACTERISTICS 

* two level translation - segment and page map 
* number of contest directly supported: 64 Supervisor plus 64 

User 
* moves instruction fully supported 
* 256 segments per context 
* 16 pages per frame 
* 4 kbyte page size 
* 32 Mbyte virtual address space 
* RAM memory parity checked 

Translation of the address must be accomplished in 45 ns. 

For more detai Is see also SGM2 CUSTOM MEMORY MANAGEMENT UNIT 
(CMl) PDD (SECTION H). 
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+-------------------------------------------------------------------+ 

CMl YOS CONNECTOR PIN ASSIGNMENT (ROW A) 

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

PIN 
NAME SIGNAL· NAME DIR DESCRIPTION 

(1) 
+-------+---------------------+-------+-----------------------------+ 

A 1 ZVPOS N.A. 
A 2 ZGND N.A. 
A 3 CMISMU+OO I CACHE MISS 
A 4 CHPRES-OO I CACHE PRESENT 
A 5 CBEHMA-OO I BUS ERROR & HALT MASK 
A 6 ZGND N.A. 
A 7 RESET-20 I MPU RESET 
A 8 RWMP+OO I MPU READ/WRITE 
A 9 ZGND N.A. 
AIO HALT-MU 0 HALT (TO MPU) 
All ZGND N.A. 
A12 CPULDS-02 I RFU 
A13 ZGND N.A. 
A14 PADD12+00 0 PHYSICAL ADDRESS 
AIS PADD13+00 0 .. .. 
A16 PADD14+00 0 .. .. 
A17 PADDlS+OO 0 .. .. 
A18 PADD16+00 0 .. .. 
A19 PADD17+00 0 .. " 
A20 ZGND N.A. 
A21 PADD18+00 0 PHYSICAL ADDRESS 
A22 PADD19+00 0 " 
A23 PADD20+00 0 " 
A24 PADD21+00 0 " 
A2S PADD22+00 0 " 
A26 PADD23+00 0 " 
A27 PADD24+00 0 .. 
A28 PADD2S+00 0 " 
A29 ZGND N.A. 
A30 PAS-MU 0 WIRED TO Y2 CACHE CONNECTOR 
A31 ZGND N.A. 
A32 ZVPOS N.A. 

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

TABLE A.l: CMl CONNECTORS PIN ASSIGNMENT 

(1) I: INPUT TO CMl 
0: OUTPUT FROM CMl 
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c~ 

C: 

+-------------------------------------------------------------------+ 
CMl Y05 CONNECTOR PIN ASSIGNMENT (ROW B) 

+-------+---------------------+-----~-+-----------------------------+ 
PIN 

NAME SIGNAL NAME DIR DESCRIPTION 
( 1 ) 

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

B 1 
B 2 
B 3 
B 4 
B 5 
B 6 
B 7 
B 8 
B 9 
BIO 
Bll 
B12 
B13· 
B14 
B15 
B16 
BI7 
B18 
BI9 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
B30 
B3I 
B32 

ZVP05 
ZGND 
DATA15+MU 
DATAI4+MU 
DATA13+MU 
DATA12+MU 
DATAll+MU 
DATAIO+MU 
DATA09+MU 
DATA08+MU 
ZGND 
FCODEO+MU 
FCODEl+MU 
FCODE2+MU 
ZGND 

'BERR-MU 
ZGND 
DSACKI-MU 
DSACKO-MU 
ZGND 
BCLKO+MU 
ZGND 
PADD08+00 
PADD09+00 
PADDIO+OO 
PADDIl+OO 
LADD12+00 
1ADD13+00 
LADDI4+00 
LADD15+00 
ZGND 
ZVP05 

N.A. 
N.A. 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
N.A. 

I 
I 
I 

N~A. 

o 
N.A. 
o 
o 

N.A. 
I 

N.A. 
I 
I 
I 
I 
I 
I 
I 
I 

N.A. 
N.A. 

FROM/TO MPU DATA BUS 
" " " " 

. " " " " 
" " II " 
" II " " 
" " II " 
" " " " 
" " " " 

MPU FUNCTION CODE 0 
MPU FUNCTION CODE 1 
MPU FUNCTION CODE 2 

BUS ERROR TO MPU 

\ DATA & SIZE TRANSFER 
/ ACKNOWLEDGE (TO MPU) 

MPU CLOCK (COHERENT) 

ADDRESS FROM MPU 
" "" 
" " " 
" " " 
" " " 
" " " 
" " " 
" II " 

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

TABLE A.I: CMICONNECTORS PIN ASSIGNMENT (CONT.) 

(1). I: INPUT TO CMI 
0: OUTPUT FROM CMl 

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

CM1 Y05 CONNECTOR PIN ASSIGNMENT (ROW C) 

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

PIN 
NAME SIGNAL NAME DIR DESCRIPTION 

(1) 
+-------+---------------------+-------+-----------------------------+ 

C I ZVP05 N .A. 
C 2 ZGND N.A. 
C 3 DATA07+MU I/O FROM/TO MPU DATA BUS 
C 4 DATA06+MU I/O " " " 
C 5 DATA05+MU I/O " " " 
C 6 DATA04+MU I/O " " " 
C 7 DATA03+MU I/O " " II 

C 8 DATA02+MU I/O " " " 
C 9 DATA01+MU I/O " " " 
CIO DATAOO+MU I/O " " " 
CII ZGND N.A. 
Cl2 CPULAS-02 I RFU 
C13 ZGND N.A. 
Cl4 LADD16+00 I ADDRESS FROM MPU 
C15 LADDI7+00 I " " " 
C16 LADOI8+00 I " " " 
Cl7 LADDl9+00 I " " " 
C18 LADD20+00 I " " " 
Cl9 LADD21+00 I " " " 
C20 LADD22+00 I " " " 
C21 LADD23+00 I " " " 
C22 ZGND N.A. 
C23 'LADD24+00 I ADDRESS FROM MPU 
C24 LADD25+00 I " " 
C25 LADD26+00 I " " 
C26 LADD27+00 I " " 
C27 LADD28+00 I " " 
C28 LADD29+00 I " " 
C29 LADD30+00 I " " 
C30 LADD3l+00 I " " 
C3l ZGND N.A. 
C32 ZVP05 N.A. 

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

TABLE A.l: CMl CONNECTORS PIN ASSIGNMENT (CONT.) 

(1) I: IN?UT TO CMl 
0: OUTPUT FROM CMl 
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+-------------------------------------------------------------------+ 

CMI Y06 CONNECTOR PIN ASSIGNMENT (ROW A) 

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

NAME SIGNAL NAME DIR DESCRIPTION 
(1) 

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

A 1 ZVP05 
A 2 ZGND 
A 3 N.C. 
A 4 N.C. 
A 5 CLKLAS-OO 
A 6 CLKLAS+OO 
A 7 ZGND 
A 8 N.C. 
A 9 ZGND 
A10 PADD25+CH 
All PADD24+CH 
A12 PADD23+CH 
A13' PADD22+CH 
A14 PADD21+CH 
A15 PADD20+CH 
Al6 PADDI9+CH 
AI7 PADDI8+CH 
AI8 ZGND 
Al9 PADDI7+CH 
A20 PADDI6+CH 
A21 PADDI5+CH 
A22 PADDI4+CH 
A23 PADD13+CH 
A24 PADDI2+CH' 
A25 ZGND 
A26 N.C. 
A27 N.C. 
A28 N.C. 
A29 ZGND 
A30 N.C. 
A31 ZGND 
A32 ZVP05 

N.A. 
N.A. 
N.A. 
N.A. 

I 
I 

N.A. 
N.A. 
N.A. 

0 
0 
0 
0 
0 
0 
0 
0 

N.A. 
0 
0 
0 
0 
0 
0 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

CLOCKED LAS FROM MPU 

\ 

I 

I 
/ 

\ 
I 

I 
/ 

" " " " 

> TO Z2 CACHE CONNECTOR 
> AND VME BUFFERS 

> TO Z2 CACHE CONNECTOR 
> AND VME BUFFERS 

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

TABLE A.I: CMI CONNECTORS PIN ASSIGNMENT (CONT.) 

(1) I: INPUT TO CMI 
0: OUTPUT FROM CMI 
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+-----------------------------------------------------------~-------+ 

CMl Y06 CONNECTOR PIN ASSIGNMENT (ROW B) 

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

I PIN \ 
NAME SIGNAL NAME DIR DESCRIPTION 

I I (l) 
+-------+---------------------+-------+-----------------------------+ 

B 1 ZVP05 N.A. 
B 2 ZGND N.A. 
B 3 DATA31+MU I/O FROM/TO MPU DATA BUS 
B 4 DATA30+MU I/O II II II 

B 5 DATA29+MU I/O II II II 

B 6 DATA28+MU I/O II II II 

B 7 DATA27+MU I/O II " " 
B 8 DATA26+MU I/O " ." " 
B 9 DATA25+MU I/O " " " 
1310 DATA24+MU I/O " " " 
Bll ZGND N.A. 
B12 MEMDSK+OO I MEMORY DATA TRANSFER ACK 
B13 ZGND N.A. 
B14 PADD31+00 0 PHYSICAL ADDRESS 
B15 PADD30+00 0 II " 
B16 PADD29+00 0 II " 
B17 PADD28+00 0 " II 

B18 PADD27+00 0 " " 
B19 PADD26+00 0 II " 
B20 ZGND N.A. 
B21 SIZEOHW I MPU TRANSFER SIZE BIT 0 
B22 SIZEl+MU I MPU TRANSFER SIZE BIT 1 
B23 N.C. N.A. 
B24 N.C. N.A. 
B25 ZGND N.A. 
B26 N.C. N.A. 
B27 ZGND N.A. 
B28 N.C. N.A. 
B29 ALLCYC+OO I ALLOWED SPACE (TAB. A.5) 
B30 CPUSP-OO I CPU SPACE (TAB. A. 5) 
B31 ZGND N.A. 
B32 ZVP05 N.A. 

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

TABLE A.l: CMl CONNECTORS PIN ASSIGNMENT (CONT.) 

(1) I: INPUT TO CMl 
0: OUTPUT FROM CMl 
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+-------------------------------------------------------------------+ 

CMl Y06 CONNECTOR PIN ASSIGNMENT (ROW C) 

+-------+-------------~-------+-------+-----------------------------+ 
PIN ' 

NAME SIGNAL NAME OIR DESCRIPTION 
(1) 

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

C 1 'ZVP05 
C 2 ZGND 
C 3 DATA23+MU 
C 4 DATA22+MU 
C 5 DATA21+MU 
C 6 DATA20+MU 
C 7 DATA19+MU 
C 8 DATA18+MU 
C 9 UATA17+MU 
C10 DATA16+MU 
C11 ZGND 
C12 PADDOO+MU 
C13 PADD01+MU 
C14 PADD02+MU 
C15 PADD03+MU 
C16 PADD04+MU 
C17 PADD05+MU 
C18 PADD06+MU 
C19 PADD07+MU 
C20 ZGND 
C21 N.C. 
C22 N.C. 
C23 N.C. 
C24 N.C. 
C25 ZGND 
C26 RMC-OO 
C27 ZGND 
C28 MMUTPO+OO 
C29 MMUTP1+00 
C30 N.C. 
C31 ZGND 
C32 ZVP05 

N.A. 
N.A. 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
I/O 
N.A. 

I 
I 
I 
I 
I 
I 
I 
I 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

I 
N.A. 

0 
0 

N.A. 
N.A. 
N.A. 

FROM/TO'MPU DATA BUS .. n 

n 

" 
" .. 
n 

" 

ADDRESS FROM MPU .. .. 
" .. 
.. .. 
" .. 
" .. 
.. II 

" II 

MPU READ-MODIFY-WRITE CYCLE 

MMU TYPE BIT 0 (2) 
MMU TYPE BIT 1 (2) 

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

TABLE A.1: CMl CONNECTORS PIN ASSIGNMENT (CONT.) 

(1) I: INPUT TO CM1 
0: OUTPUT FROM CM1 

(2) , SEE TABLE A .12 
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A.2.3 MC68881 FLOATING-POINT COPROCESSOR 

The MC68881 is a high performance floating-point unit designed to 
interface with the MC68020 as a coprocessor. It fully supports the 
MC68020's virtual machine architecture, and is implemented in HCMOS, 
Motorola's new low power, small geometry process. At 5 V the MC68881 
consumes less than 1 W of power. 

The MC68881 utilizes the M68000 family coprocessor interface to 
provide a logical extension of the MPU integer data processing 
capabilities. It does this by providing a very high performance 

. floating-point arithmetic unit and a set of floating-point data 
registers that are utilized in a manner that it is analogous to the 
use of the integer data registers. The MC68881 instruction set is a 
natural extension of all earlier members of the M68000 Family, and 
supports' all of the addressing modes of the host MPU, which access 
FPU in a mannner wich is transparent to the programmer. It can 
execute concurrently with the MC68020's processing to achieve a high 
th roughpu t. 

The MC68881 is internally divided into two processing elements, 
the Bus Interface Unit (BIU) and Execution Unit (EU). The EU 
executes all MC68881 instructions while the BIU communicates with. 
the MC68020. 

() * Th~ major features of the MC68881 are: 

eight general purpose floating-point data registers, each 
supporting a full 80-bit extended ·precision real data format (a 
64-bit mantissa plus a sign bit and a IS-bit signed exponent) 

* a 67-bit arithmetic unit to allow very fast calculations, with 
intermediate precision greater than the extended precision format 

* a 67-bit barrel shifter for high-speed shifting operations (for 
normalizi ng, etc.) 

* forty-six instructions, including 35 arithmetic operations 
* fu 11 conf orma t i on to the IEEE P754 sta nda rd, i nclud i ng all 

requirements and suggestions , 
* support of functions not defined by the IEEE standard, including a 

full set of trigonometric and trancendental functions 
* seven data types: byte, word and long integers, single, double, 

and extended precision real numbers, and packed binary coded 
decimal string real numbers 

* twenty-two constants available in the on-chip ROM, including 1'f, e, 
and powers of 10 

* virtual memory/machine operations 
* efficient mechanism for procedure calls, context switches, and 

interrupt handling 
* fully concurrent instruction execution with the main processor 
* use with any host processor, on an 8-, 16- or 32-bit data bus 

Fur further details, refer to "MC68881 Floating-Point Coprocessor 
User's 'Manual" (MC68881UM/AD). 
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A.2.4 LOGICAL AND PHYSICAL SPACES & DECODE LOGIC 

A.2.4.1 LOGICAL ADDRESSED SPACE 

The map of 4 Gbyte space addressed by 32-bit MPU logical address 
bus is showned in table A.2. 

1 00 00 00 00 

10 00 00 00 
OF XX XX XX 

OF 00 00 00 
OE XX XX XX 

OE 00 00 00 
aD XX XX XX 

aD 00 00 00 
OC XX XX XX 

OC 00 00 00 

OB 00 00 00 

'OA 00 00 00 

09 00 00 00 

+-------------------------------+ 
1 1 EXTERNAL UNMAPPED SPACE 4G - 256M 

CPO INTERNAL RESOURCES 

RFU 

CMI REGISTERS 

CMI PAGE ~TATUS TABLE 

CMI PAGE TABLE 

CMI 'SEGMENT TABLE 

RFU 

RFU 

RFU 

RFU 

RFU 

RFU 

RFU 

\ 

/ 

\ 

INTERNAL 

> UNMAPPED 

SPACE 

I INTERNAL 
> MAPPED 

\ SPACE 

\ 

> 

/ 

U 
N 
M 
A 
P 
P 
E 
o 

S 
P 
A 
C 
E 

08 00 00 .00 
07 XX XX XX 

07 00 00 00 
06 XX XX xx 

06 00 00 00 
as xx xx XX 

as 00 00 00 
04 XX XX XX 

04 00 00 00 
03 XX XX XX 

03 00 00 00 
02 XX XX XX 

02 00 00 00 
01 XX XX XX 

01 00 00 00 
00 XX XX XX 

00 00 00 00 
MAPPED MEMORY SPACE(*) / 16 MByte 

+-------------------------------+ 
TABLE A.2: MAP OF LOGICAL ADDRESSED SPACE 

(*) Only f"or this window the physical to logical relation is: 

00 XX XX XX » NO YY YY YY 
(MMU) 

where N=O for direct access to MEMORY SUB-SYSTEM of each CPO 
N=I when CP02 access the MEMORY SUB-SYSTEM of ~POI (via 

VME) 
N=2 when CPOI access the MEMORY SUB-SYSTEM of CP02 (yia 

VME) 
N=3 or 4 are reserved for future uses 
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Translation of logical address into physical address takes ,place 
only for logical addresses'pertaining to MAPPED SPACE (the lower 64 
Mbyte of logical addressed space) and is provided by a CUSTOM ;MEMORY 
MANAGEMENT U·NIT. (CMI); all remaining addresses, pertaining to 
UNMAPPED SPACE, are transparent for CMl. 

A.2.4.2 PHYSICAL ADDRESSED SPACE 

The 4 Gbyte space addressed by 32-bit physical address bus is 
divided as shown in table A.3.l throught A.3.S, by means of a 
dedicated DECODE LOGIC. 

CPOI CP02 
10 00 00 00 +---------------------------------+ 

OF XX XX xx CPO INTERNAL RESOURCES 
OF 00 00 00 ---------------------------------

OE XX XX XX RFU 
OE 00 00 00 ---------------------------------

OD XX XX XX CMl REGISTERS 
00 00 00 00 ---------------------------------

OC XX XX XX CMI PAGE STATUS TABLE 
OC 00 00 00 ---------------------------------

OB 00 ·00 00 CMl PAGE TABLE 

o· OA 00'00 00 

09 00 00 00 

08 00 00 00 

o 

07 XX XX XX 
07 00 00 00 

06 XX XX XX 
06 00 00 00 

05 XX XX XX 
05.00 00 00 

04 XX XX XX 
04 00 00 00 

03 XX XX XX 
03 00 00 00 

02 XX XX XX 
02 00 00 00 . 

01 XX XX XX 
01 00 00 00 

00 XX XX XX 
00 00 00 00 

CMl SEGMENT TABLE 

RFU 

RFU 

RFU 

RFU 

MMlEXP (RFU) I MM2EXP (RFU) 

MMIEXP (RFU) I MM2EXP (RFU) 

MMlEXP (RFU) I MM2EXP (RFU) 

MMI (INTERNAL) I MM2 (INTERNAL) 
+---------------------------------+ 

\ 

I INTERNAL 
> MAPPED I SP~:~ ____ _ 

/ 16 Mbyte 

TABLE A.3.1: PHYSICAL MAP (DETAIL OF INTERNAL SPACE) 

NOTE: MM1 is the MEMORY SOB-SYSTEM of CPOI (12 Mbyte max) 
MM2 is the MEMORY SUB-SYSTEM of CP02 (12 Mbyte max) 
MMIEXP are reserved for expansion of MMI 
MM2EXP are reserved for expansion·of MM2 
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20 00 00 00 
IF XX XX XX 

IF 00 00 00 
IE XX XX XX 

IE 00 00 00 
ID XX XX XX 

ID 00 00 .90 
lC XX XX XX 

lC 00 00 00 
IB XX XX XX 

IB 00 00 00 
lA XX XX XX 

lA 00 0000 
19 XX XX XX 

19 00 00 00 
18 XX XX XX 

18 00 00 00 
17 XX XX XX 

17 ,00 00 00 
16 XX XX XX 

16 00 00 00 
15 XX XX XX 

15 00 00 00 
14 XX XX XX 

14 00 00 00 
13 XX XX XX 

13 00 00 00 
12 XX XX XX 

12 00 00 00 
11 XX XX XX 

-II 00 00 00 
10 XX XX XX 

10 00 00 00 

CPOI CP02 
+---------------------------------+ 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED I MMl ("RFU) 

RESERVED I MMl (RFU) 

RESERVED I MMl (RFU) 

RESERVED I MMl*(EXTERNAL) 
+---------------------------------+ 

16 Mbyte 

TABLE A.3.2: PHYSICAL MAP (DETAIL OF CP02 EXTERNAL MEMORY SPACE) 

NOTE: MMl* IS THE MEMORY SUB-SYSTEM OF CPOl WICH CAN BE ACCESSED 
BY CP02 
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(~, 

c' 

30 00 00 00 
2F XX XX XX 

2F 00 00 00 
2E XX XX XX 

2E 00 00 00 
2D XX XX XX 

2D 00 00 00 
2C XX XX XX 

2C 0"0 00 00 
2B XX XX XX 

2B 00 00 00 
2A XX XX XX 

2A 00 00 00 
29 XX XX XX 

29 00 00 00 
28 XX XX XX 

28 00 00 00 
27 XX XX XX 

27 00 00 00 
26 XX XX xx 

26 00 00 00 
25 XX XX XX 

25 00 00 00 
24 XX XX XX 

24 60 00 00 
23 XX xx XX 

23 00 00 00 
, 22 XX XX XX 

22 00 00 00 
21 xx xx XX 

21 00 00 00 
20 XX XX XX 

20 00 00 00 

CP01 CP02 

+---------------------------------+ 
RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

MM2 (RFU) I RESERVED 

MM2 (RFU) I RESERVED· 

MM2 (RFU') I RESERVED 

MM2*(EXTERNAL) I RESERVED 16 Mbyte 

+---------------------------------+ 
TABLE A.3.3: PHYSICAL MAP (DETAIL OF CPOl EXTERNAL MEMORY SPACE) 

NOTE: MM2* I~ THE MEMORY SUB-SYSTEM OF CP02 WICH tAN BE ACCESSED 
BY CPOl 
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c 

o . . 

o (1) 

60 00 00 00 
SF XX XX XX 

SF 00 00 00 
5E XX XX XX. 

5E 00 00 00 
50 XX XX XX 

50 00 00 00 
5C XX XX XX 

5C 00 00 00 
5B XX XX XX 

5B 00 00 00 
SA XX XX XX 

SA 00 00 00 
59 XX xx XX 

59 00 00 00 
58 XX XX XX 

58 00 00 00 
57 XX XX XX 

57 00 00 00 
56 XX XX XX 

56 00 00 00 
55 XX XX XX 

55 00 00 00 
54 XX XX XX 

54 '00 00 00 . 
53 xx xx XX 

53 00 00 00 
52 XX XX XX 

52 00 00 00 
51 xx xx XX 

51 00 00 00 
50 XX XX XX 

50 00 00 00 

4X XX xx xx 

+---------------------------------+ 
SYSTEM'CONTROLLER (A32 SLAVE) 

RFU 

RFU 

RFU 

RFU 

RFU 

RFU 

RFU 

SP4 - SP7 (A32 SLAVE) 

SPO - SP3 (A32 SLAVE) 

DP1 (A32 SLAVE) 

DPO (A32 SLAVE) 

RESERVED 

RESERVED 

STANDARD A24 SLAVES (1) 

STANDARD A16 SLAVES (2) 16 Mbyte 
+---------------------------------+ 1 CPO EXTERNAL MEMORY 1 

ADDRESSING SPACE 256 Mbyte 
(RFU) 

I 
40 00 00 CO ~ .. ··r·--T ..• ·.- ............. ~,......__.,,-------------~.,.......·.,": .. ~ ........... --

3X xx xx xx 

30 00 00 00 

TABLE A.3.4: 

1 CPO EXTERNAL MEMORY 
ADDRESSING SPACE 

(RFU) 

1 256 Mbyte , 

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

PHYSICAL MAP (RFU EXTP.RNAL MEMORY SPACE AND DETAIL 
OF PROPRIETARY AND STANDARD SLAVES SPACE) 

When physical address is in this range, CPO acts as an A24 
Busmaster and VMEbus map depicted in Table A.4.2 is 
applicable. 

(2) When physical address is in this range, CPO acts as an A16 
Busmaster and VMEbus map 'depicted in Table A.4.3 is 
appl i·cable. 

""'1"?1l.\J;iW, 44",(jli}·"'J.i;'l:\' .. ' .. f;~r.U~_ ...... "' __________________________________ _ 



c 
1 00 00 00 00 

FX XX XX XX 
FO 00 00 00 

EX XX XX XX 
EO 00 00 00 

DX XX XX XX 
DO 00 00 00 

CX XX XX XX 
CO 00 00 00 

BX XX XX XX 
BO 00 00 00 

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

I STANDARD A32 SLAVES 
---------------~-----------------

STANDARD A32 SLAVES 

STANDARD A32 SLAVES 

STANDARD A32 SLAVES 

STANDARD A32 SLAVES 

AX XX XX XX STANDARD A32 SLAVES 
AO 00 00 00 ---------------------------------

9X XX XX XX STANDARD A32 SLAVES 
90 00 00 00 ---------------------------------
ax xx xx XX STANDARD A32 SLAVES 

ao 00 00 00 ---------------------------------
7X XX XX XX STANDARD A32 SLAVES 

70 00 00 00 ---------------------------------
6X XX XX XX STANDARD A32 SLAVES 

60 00 00 00 +---------------------------------+ 
256 Mbyte 

TABLE A.3.5: PHYSICAL MAP (STANDARD A32 SLAVES SPACE) ( -, 
c/ The least significant bit (VPNUMO+OO) of Processor Identifier 

Number (PIN), wich is wired to both CPO on three I/O user defined 
\nes, allows a CPO to know if it is CPOI (PIN=6, PBO=O) or CP02 
2IN=7, PBO=l). 



,--- ~~~~~!:--~~~~~s~- ---r-------S-GM2 -f'mr- . -\- A 7 813998 3 r-~i5;~·~~ 1---AA \-

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

A.2.4.3 VMEbus ADDRESSING SPACE 
(~ 

. EXTENDED ADDRESSING 

1 00 00 00 00 +---------------------------------+ 
FX XX XX XX STANDARD A32 SLAVES 

Fa 00 00 00 ---------------------------------
EX XX XX XX STANDARD A32 SLAVES 

EO 00 00 00 ---------------------------------
DX XX XX XX STANDARD A32 SLAVES 

DO 00 00 00 ---------------------------------
CX XX XX XX STANDARD A32 SLAVES 

co 00 00 00 ---------------------------------
BX XX XX XX STANDARD A32 SLAVES 

BO 00 00 00 ---------------------------------
AX XX XX XX STANDARD A32 SLAVES 

AO 00 00 00 ---------------------------------
9X XX XX XX STANDARD A32 SLAVES 

90 00 00 00 ---------------------------------
8X XX XX XX STANDARD A32 SLAVES 

80 00 00 00 ---------------------------------
7X'XX XX XX STANDARD A32 SLAVES 

70 00 00 00 ---------------------------------
6X XX XX XX STANDARD A32 SLAVES 

60 00 00 00 ---------------------------------
5X XX XX XX HISI A32 SLAVES 

·50 00 00 00 ---------------------------------
4X XX XX XX MM (RFU) 

40 00 00 00 ---------------------------------
3X XX XX XX MM (RFU) 

30 00 00 00 ---------------------------------
2X XX XX XX MM2 

20 00 00 00 ---------------------------------
IX XX XX XX MMI 

10 00 00 00 --------------------------------- ---------
OX XX XX XX RESERVED 256 Mbyte 

00 00 00 00 +----~----------------------------+ ---------• 

TABLE A.4.1: VMEbus MAP (EXTENDED ADDRESSING) 
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(1) 

( 2 ) 

1 00 00 00 
FX XX·XX 

FO 00 00 
EX XX XX 

EO 00 00 
DX XX XX 

DO 00 00 
CX XX XX 

CO 00 00 
BX XX XX 

BO 00 00 
AX XX XX 

AD 00 00 
9X XX XX 

90 00 00 
8X XX XX 

80 00 00 
7X XX XX 

70 00 00 
6X XX XX 

60 00 00 
5X XX XX 

50 00 00 
4X XX XX 

40 00 00 
3X XX XX 

30 00 00 
2X XX XX 

20 00 00 
IX XX XX 

10 00 00 
OX XX XX 

00 00 00 

STANDARD ADDRESSING (1) 

+---------------------------------+ 
STANDARD A24 SLAVES I 

-----------------------~---------
STANDARD A24 SLAVES 

STANDARD A24 SLAVES 

STANDARD A24 SLAVES 

STANDARD A24 SLAVES 

STANDARD A24 SLAVES 

STANDARD A24 SLAVES 

STANDARD A24 SLAVES 
----------------------------~----

STANDARD A24 SLAVES 

STANDARS A24 SLAVES I 
---------------------------------

HISI A24 SLAVES 

MM (RFU) 

MM (RFU) 

MM2( I Mbyte WINDOW} (2) 

MMI (1 Mbyte WINDOW)· (2) 

RESERVED 
+---------------------------------+ 

TABLE A.4.2: VMEbus MAP (STANDARD ADDRESSING) 

1 Mbyte 

To address as an A24 Busmaster, CPO issues an address' in 
the range 51000000-SlFFFFFF; the eight most significant: 
bits are decoded to set a standard addressing on address 
modifiers lines, while bits A23-AOI are used to drive the 
corresponding significant VMEbus address lines. 

The lowest Mbyte of. each CPO 
accessed by all A24 Busmasters 
when acting as an A24 Busmaste~). 

MEMORY SUB-SYSTEM can be 
(a nd a Iso by other CPO, 
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( "", 
. cc/: 

(1) 

1 00 00 
FX XX 

FO 00 
EX XX 

EO 00 
DX XX 

DO 00 
CX XX 

CO 00 
BX XX 

BO 00 
AX XX 

AO 00 
9X XX 

90 00 
8X XX 

80 00 
7X XX 

70 00 
6X XX 

60 00 
5X XX 

50 00 
4X XX 

40 00 
3X XX 

30 00 
2X XX 

20 00 
IX XX 

10 00 
OX XX 

00 00 

SHORT ADDRESSING (1) 

+---------------------------------+ 
STANDARD A16 SLAVES 

STANDARD A16 SLAVES 

STANDARD A16 SLAVES 

STANDARD A16 SLAVES 

STANDARD A16 SLAVES 

STANDARD Al6 SLAVES 

STANDARD Al6 SLAVES 

STANDARD Al6 SLAVES 

STANDARD Al6 SLAVES 

STANDARD Al6 SLAVES 

HISI Al6 SLAVES 

MM (RFU) 

MM (RFU) 

MM2 (4kbyte WINDOW) (2) 

MMI (4kbyte WINDOW) -(2) 

RESERVED 
+---------------------------------+ 

TABLE A.4.3: VMEbus MAP (SHORT ADDRESSING) 

4 kbyte 

To address as an A16 Busmaster, CPO issues an address in 
the range 50XXOOOO-50XXFFFF; the eight most significant 
bits are decoded to set a short addressing on address 
modifiers lines, whiLe bits AI5-AOl are used to drive the 
corresponding significant VMEbus address lines. 

(2) The lowest 4 kbyte block of each CPO MEMORY SUB-SYSTEM can 
be accessed by all A16 Busmasters (and also by other CPO, 
when acting as an A16 Busmaster). 
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A.2.4.4 DATA TRANSFER PATHS AND DECODE LOGIC 

he CPO board a~lows the following data paths: 

* between MPU and internal resources 
* between MPU and FPU 
* between MPU and memory sub-system 
* between MPU and VMEbus system resources (controllers/processors) 
* between VME Busmasters and memory sub-system. 

Decode logic provides all selection signals to enable the above data 
pat.hs. 

Table A.S lists and summarizes all the selection signals. 
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+-------------------------------------------------------------------+ 

C: I DECODE LOGIC SIGNALS DESCRIPTION 

(' 

c 

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

SIGNAL NAME DESCRIPTION. 

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

ACTYPl+OO 

ACTYP2+00 

ALLCYC+OO 

AVEC-OO 

CPU-OO 

CPUSP-OO 
CSFPU-OO 

CSMOVF-OO 

CSRMSK-OO 

DCEPRM-OO 

DCIOCP-OO 

DCIOLC-OO 

DCPIOT-OO 

DC64L-OO 

SYNTHESIZE VADMD4+00; INVALID WHEN ADDRES­
SING A32 AND A16 SLAVES, ASSERTED IN ALL 
OTHER CASES (A24 SLAVES AND RFU SPACES) 
SYNTHESIZE VADMDS+OO; INVALID WHEN ADDRES­
SING A32 SLAVES, ASSERTED IN ALL OTHER CA­
SES (A24 AND A16 SLAVES, RFU SPACES) 
ASSERTED TO DECODE AN ALLOWED SPACE (SUPER­
VISOR DATA, SUPERVISOR PROGRAM, USER DATA, 
USER PROGRAM) 
ASSERTED TO DECODE AN AUTO-VECTORED INTER­
RUPT ACKNOWLEDGE CYCLE (LEVEL 6 OR 7) 
ASSERTED ON LAS TO DECODE AN MPU ACCESS TO 
MEMORY SUB-SYSTEM 
ASSERTED TO DECODE CPU. SPACE 
ASSERTED TO DECODE A CPU SPACE COMMUNICA­
TION WITH FPU (COPROCESSOR IDENTIFIER N. 1) 
ASSERTED ON PAS TO DECODE PHYSICAL ADDRESS 
OF600000-0F7FtFFF (R~SET MO~ITOR OVERFLOW) 
ASSERTED ON PAS TO DECODE AN ACCESS TO PHY­
SICAL ADDRESS RANGE OF400000-0FSFFFFF (WRI-

TE ONLY MASK REGISTER) 
ASSERTED ON PAS TO DECODE A READ ONLY AC­
CESS TO EPROMS' BANK ADDRESS RANGE: 
OFOOOOOO-OF1FFFFF WHEN ENCSEP+OO(*) INVALID 
OOOOOOOO-OOlFFFFF WHEN ENCSEP+OO ASSERTED 
ASSERTED ON PAS TO DECODE AN ACCESS TO AD­
DRESS RANGE: 
OFOOOOOO-OFFFFFFF WHEN ENCSEP+OO INVALID 
00000000-03FFFFFF WHEN ENCSEP+OO ASSERTED 
ASSERTED TO DECODE AN ACCESS TO LOCAL RE­
SOURCES ADDRESS RANGE: 
04000000-0FFFFFFF WHEN ENCSEP+OO INVALID 
00000000-03FFFFFF WHEN ENCSEP+OO ACTIVE 
ASSERTED ON PAS TO DECODE AN ACCESS TO AD­
DRESS RANGE OF200000-0F3FFFFF (PI/T); ACTI­
VE ONLY IF ENCSEP+OO INVALID 
ASSERTED TO DECODE A LOGICAL·ACCESS TO AD­
DRESS RANGE 00000000-03FFFFFF OF ALLOWED 
SPACES (IF CHPRES-OO AND CPOK+OO ASSERTED) 

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

(*) ENCSEP+OO 

TABLE A.5: DECODE LOGIC SIGNALS DESCRIPTION 

ENABLE CHIP SELECT EPROMs' BANK DURING THE FIRST 
FOUR READ CYCLES AFTER RESET 
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DECODE LOGIC SIGNALS DESCRIPTION 

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

SIGNAL NAME DESCRIPTION 

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

DC64P-00 

ENDATI-00 

ENDAT2-00 

ENDT12-00 
ENDAT3-00 

ENEXT-VM 

ENSTD-VM 

ENSHOR-VM 

IAKVME-OO 

PREVME-OO 

SHORT-VM 

SLVREQ-OO 

VMEACC-OO 

ASSERTED TO DECODE A PHYSICAL ACCESS TO AD­
DRESS RANGE 00000000-03,FF,FF,FF OF ALLOWED 
SPACES (IF CPUOK+OO ASSERTED AND ENCSEP+OO 
INVALID) 
ENABLE DATA TRANSCEIVERS WICH CONNECT SHA­
RED (0-15) AND VMEbus (0-15) 
ENABLE DATA TRANSCEIVERS WICH CONNECT SHA­
RED (16-31) AND VMEbus (0-15) 
ASSERTED WHEN ONE OF TWO ABOVE IS ASSERTED 
ENABLE DATA TRANSCEIVERS WICH CONNECT SHA­
RED (16-31) AND VMEbus (16-31) 
ASSERTED FOR EXTENDED ADDRESSING DATA TRAN­
FER (FROM/TO VMEbus) 
ASSERTED FOR STANDARD ADDRESSING ,DATA TRAN­
FER (FROM/TO VMEbus) . 
ASSERTED FOR SHORT ADDRESSING DATA TRANSFER 
(FROM/TO VMEbus) 

ASSERTED TO DECODE A VECTORED INTERRUPT 
ACKNOWLEDGE CYCLE (LEVEL 1-5) 
ASSERTED TO DECODE A LOGICAL ADDRESS RANGE 
10000000-FFFFFFFF (REF. TO VME RESOURCES) 
ASSERTED FOR STANDARD OR SHORT ADDRESSING 
DATA TRANSFER 
ASSERTED WHEN A VME BUS MASTER WANT ACCESS 
MEMORY SUB-SYSTEM 
ASSERTED TO DECODE A PHYSICAL ADDRESS RANGE 
10000000-FFFFFFFF 

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

TABLE A.5: DECODE LOGIC SIGNALS DESCRIPTION (CONT.) 



A.2.S SHARED & VMEbus CONTROL LOGIC (BUSCON) 

(:~\ SHARED & VMEbus CONTROL' LOGIC (BUSCON),. has two foundamenta1 
functions: 

a) a rbi t ra t es the conf 1 i ct on the ME~10RY SUB-SYSTEM ( connect ed 
to the boa'rd) and the associated SHARED BUS, between MPU and 
remote VME masters: this function is performed by a 2-stage 
ARBITER i' 

b) manages the requests to access VMEbus from CPO PWA, and 
conflicts for VMEbus mastership with other concurrents (in 
this case arbiter resides on 'SYSTEM CONTROLLER PWA and CPO's 
REQUESTER asks for a DTB cycle. in concurrence with other 
possible remote REQUESTERs): this function is performed by 
VMEbus REQUESTER described at paragraph A.2.6.3. 

BUSCON controls or originates most of the signals that VMEbus 
INTERfACE transmits/receives to/from VMEbus (see par. A.2.6 for more 
det.ails). 

BUSCON also originates the signal grant to MEMORY SUB-SYSTEM to 
allow refresh. 

A.2.S.1 GENERAL DESCRIPTION 

The signals used to perform the above functions are described in 
table A. 6. 

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

CPO-BUSCON INTERFACE (INPUT SIGNALS) 

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

SIGNAL NAME DESCRIPTION I 
I 

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

CKBC+OO 
CKBC-OO 
VDSTBX-OOi X=O-l 
CCDSAK+OO 
CPULAS-IO 
PAS-MU 
REFREQ-IO 

IAKVME-OO 
VMEACC-OO 
VMEREQ-OO 
SLVR~Q-OO 

VMEAS+20 
RMC-OO 
CPUSPC-OO 
ECS-OO 
BGIIN-OO 

16.67 MHz CLOCK (COHERENT WITH MPU CLOCK) 
16.67 MHz CLOCK (INCOHERENT" " ") 
DATA STROBES fROM VMEbus 
ACTIVE IF CACHE HIT 
LOGICAL ADDRESS STROBE FROM MPU 
PHYSICAL ADDRESS STROBE FROM CMI 
REFRESH REQUEST TO BUSCON (ACTIVE UNTIL 
SERVICE ACCOM~LISHED) 
INTERRUPT ACKNOWLEDGE (LEV, 1-5) 
SEE TABLE A,5 
ACTIVE If ON-BOARD MASTER WANT VMEbus 
ACTIVE IF REMOTE MASTERS ON VMEbus WANT 
ACCESS TO SHARED MEMORY 
VALID ADDRESS STROBE (FROM VME) 
READ-MODIFY-WRITE CYCLE 
CPU SPACE 
EXTERNAL CYCLE 
BUS GRANT INPUT (FOR PRIORITY REQUEST OF 
LEVEL ONE) 

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

TABLE A.6: CPO-BUSCON INTERfACE 
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c 

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

CPO-BUSCON.INTERFACE (OUTPUT SIGNALS) 

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

·SIGNAL NAME DESCRIPTION 

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

I DATDIR-OO I SELECT DIRECTION FOR TRANSCEIVERS WHICH 
CONNECT SHARED AND VMEbus (IF ACTIVE, DATA 
ARE RECEIVED FROM VME) 

VMECYC-OO ASSERT/GRANT A VME CYCLE (FROM CP TO VME) 
MPXSwl+OO SELECT WICH ONE CAN ACCESS MEMORY, BETWEEN 

MPU AND VME MASTERS (WHEN ASSERTED, VME IS 
SELECTED) 

CPDEN-OO ENABLE DATA TRANSCEIVERS WICH CONNECT 
MPU TO SHARED BUS 

RWMP+I0 SELECT DIRECTION FOR ABOVE TRANSCEIVERS 
(IF ACTIVE, DATA ARE RECEIVED FROM SHARED 
BUS) 

REFGR+OO REFRESH GRANT (WHEN ASSERTED REFRESH IS 
ALLOWED) 

SLAVON+OO ASSERT/GRANT ALLOWING A SLAVE CYCLE (FROM 
VME ON MEMORY) 

VIAME-OO START A MEMORY CYCLE FROM VME 
START-OO CONFIRM A MEMORY CYCLE 

MMSLAV+OO 
SLVBLK+OO 
VBURQI-OO 

~ ..... 

MEMORY SLAVE 
BLOCK MPU ACCESS TO MEMORY 
DTB REQUEST LEVEL ONE 

,.1." 

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

TABLE A.6: CPO-BUSCON INTERFACE (CaNT.) 
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(""A.2 • 5.2 ARBITER 

~ The schematics of BUSCON ARBITER is depicted on fig. A.2; three 
possible requests to access the SHARED BUS and/or associated MEMORY 
SUB-SYSTEM are passed to ARBITER: 

* FREERQ-O~ 

* SLVREQ-OO 

*, REFREQ-OO 

this request, when asserted, notify the arbiter 
tha t CPO PWA has obta i ned DTB on VME, thus MPU 
needs .the SHARED BUS in order to transfer data 
to/f rom VME i 

this request, when asserted, notify the ARBITER 
that a remote VME Busmaster is waiting for access 
to MEMORY SUB-SYSTEM and SHARED BUS; 

this request, when asserted, notify the ARBITER 
that MEMORY SUB-SYSTEM is waiting for a grant to 
begin a refresh cycle. 

The arbitrating process is performed on a 60 
that is the ARBITER accomplish his choice in a time 
60 ns (f rom the trai Ii ng edge of clock s ig nal wi ch 
request) • 

ns cycle basis, 
peri od less tha n 
sample an active 

The arbitrating process is disabled during an external MPU 
cycle, that is when ECS-OO is asserted, and during the entire cycle 

("":assigned by the previous iteration of decision process (DISABLE+OO 
/active), that is if resources are not available because they are 
used by the winner of the last arbitration. 

The ECS-OO conditioning 'of the decision process is accomplished 
o obtain a privileged path MPU to MEMORY SUB-SYSTEM, for which MPU 

doesn't request SHARED BUS but owns it for all the time that other 
concurrents do not. 

Status of request li nes a nd disable li nes is sampled on the 
trailing edge of the clock signal CKBC-OO by the first stage of 
latches and the outputs are encoded by a PAL to a second stage of 
latches with the following priority levels (only one asserted): 

SLVREQ-OO 
REFREQ-OO 
FREERQ-OO 

HIGHEST PRIORITY LEVEL 
MEDIUM PRIORITY LEVEL 
LOWEST PRIORITY LEVEL 

conditioned by inhibit signals: 

DISABL+OO 
ECS-OO 

asserted during execution of previous assigned cycle 
asserted when MPU is executi ng an external cycle; 

Only one request can be asserted on the second stage outputs, 
after the falling edge of the clock signal CKBC-OO, and when this 

C:>ccurs, a disable signal is feed-back to first stage input, to 
'. disable arbitration process, beginning with the next cycle. 
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C:· 2 •6 VMEbus INTERFACE 

The VMEbus interface on CPO board supports operations in a VMEbus 
~ased system and the full 4 Gbyte address range of the MC68020 MPU. 

Access to the backplane address, data and control lines is 
provided by two triple row, 96-pin VME connectors on the rear of the 

,module. Pin assIgnment, connectors I1hysical characteristics and VMEbus 
signals and timing requirements are fully described in the V~1Ebus 
specification manual. CPO can act on VMEbus as an A32:032 Busmaster or 
as an A32:032 Slave. 

Definitions of A32 Master, A32 Slave, D32 master and 032 slave are 
here provided for completeness. 

An A32 Master. is capable of driving 31 address lines (AOI-A31). It 
d r i v e s 31 lin e s wit h a val ida d d res s w hen eve r i t pIa c e san ext e nd ed 
address modifier AM code on the bus, 23 lines whenever it places a 
standard AM code on the bus, and IS' lines when it places a short' AM 
code on the bus. 

An A32 Slave must be capable of decoding up to 31 address lines 
(A01-A31). It decodes 31 lines when an extended address modifier AM 
code is on the bus, 23 when a standard .l:.,.M code is present, and 15 when 
a short AM code is present. 

A 032 Master is capable of driving and monitoring 32 data lines 
(000-031). This allows it to do 32-bit data transfers on (000-031) 
while driving LWORD* low, and 16-bit data transfers on (000-015), or 

.8-bit data transfers on (000-007) or (D08-D15) while driving LWORD* 

.('\i9h~ D32 Slave is capable of dri·ving and monitoring 32 data' lines 
(000-D31). When LWORO* is low, it transfers data on all 32 data lines. 
When·LWORD* is high, it must be capable of transferring all internally 

:ored data on the lower 16 data lines (DOD-DIS). 
Table A.8 shows a cross-reference list between internal design 

names and standard mnnemonic for all possible VME signals on Jl/Pl and 
J2/P2 connectors. Note also that most of User I/O pins of J2/P2 
connector are used to connect CACHE PWA. 

2.6.1 ADDRESS MODIFIER CODES 

Of the 14 address modifier codes (AM) defined by the VMEbus specs, 
a subset of ten is supported by CPO PWA: they are listed in table A.7. 

I--~;--t-~;-~~~-+------------------------------------------~-----+ 

I CODE I 543210 FUNCTION' . 

+------+--------+------------------------------------------------+ 
3E 
3D 
3A 
39 
20 
29 
OE 
00 
OA 
09 

111110 
111101 
111010 
111001 
101101 
101001 
001110 
001101 
001010 
001001 

STANDARD SUPERVISORY PROGRAM ACCESS 
STANDARD SUPERVISORY DATA ACCESS 
STANDARD NON-PRIVI LEGED PROGRAr1 ACCESS 
STANDARD NON-PRIVILEGED DATA ACCESS 
SHORT SUPERVISORY I/O DATA ACCESS 
SHORT NON-PRIVILEGED I/O DATA ACCESS 
EXTENDED SUPERVISORY PROGRAM ACCESS 
EXTENDED SUPERVISORY DATA ACCESS 
EXTENDED NON-PRIVILEGED PROGRAM ACCESS 
EXTENDED NON-PRIVILEGED DATA ACCES 

r------+--------r------------------------------------------------+ 
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A.2.6.2 UTILITY SIGNAL LINES 

C The 
PWA: 

follow i ng uti 1 i t y s i 9 na 1 Ii nes are supported/used by CPO 

* SYSRESET* (system reset), open collector line driven by a 
POWER MONITOR module and/or by a manual switch (such as from 
an operator's panel); whenever SYSRESET* is driven to low, it 
must be "held there for a minimum of 200 millisecond; this 
signal is used to reset MPU, FPP ·and all remaining control 
logic. 

* S Y SF A I L * (f a i I u reo f a s y stem t est), iss how n v i a the S Y S T E M 
FAIL line; it is recommended but not required that all boards 
within the VMEbus system drive this SYSTEM FAIL line low upon 
power up, and mantain it low until they have passed their 
respective self-test; whenever this line is driven to low by 
the VMEbus env ironment, a level 7 interrupt request is issued 
to MPU (maskable). 

* ACFAIL* line, provided by POWER MONITOR MODULE, signals a 
power down: whenever this line is driven to low by the VMEbus 
environment, a level 7 interrupt request is issued' to MPU 
(maskable). 

Two different conflicts on resources are arbitrated and/or 
managed by SHARED & VMEbus CONTROL LOGIC (see par. A.2.5): 

a). on the VMEbus, between CPO and other concurrents for bus 
mas tersh ip (i n th is case CPO wa nts a VME cycle a nd the on c·.... board requester ask for it, arbiter will reside on SYSTEM 

. CONTROLLER PWA) . 
b) on the shared memory (controlled by on board DYNAMIC RAM 

CONTROLLER), between MPU and remote VME masters: in this 
case arbitration is performed by BUSCON, wich can allows 
to remote master a memory access to close the pendi ng VME 
cycle (board looks like a slave device) 

SHARED & VMEbus CONTROL LOGIC generates the signal handshaking 
and timing required by the VMEbus transfer protocol and provides all 
other control signals required to handle the physical link between 
shared and VMEbus. 

When act i ng as slave CPO wi 11 respond to A32 (fou r pri vi leged 
types), A24 (four privileged types) and A16 (two privileged types). 

VMEbus INTERFACE will provide a swapping configuration of 
transceivers to match Dl6 and 032. 

A.2.6.3 VME REQUESTER 

The CPO's REQUESTER will ask on BRI line and both CPOs will be 
chained on BGI line. The REQUESTER will be RELEASE WHEN DONE(RWD) 
type but VMEbus will be released in any case after completion of the 
single VME cycle (e.g. READ, WRITE or 'READ-MODIFY-WRITE cycle); a 
new request must be issued f rom the REQUESTER to obta ina nother V~1E 
cycle. The priority level of the request from CPO board is one. 

c 
VHEbus REQUESTER provides the following logic functions: 

a) asserts VBURQI-OO to request Vt-1E DTB, when physical address 
originated by MPU/CM1 refers to VME SPACE (e.g. they are in 
the range 10000000 throught FFFFfFFF and VMEACC-OO signal is 
asserted) or when an interrupt acknowledge cycle is executed 
by CPO ·to service a VME interrupter (e.g. IAKVt-1E-OO is 
asserted). Assertion of VBURQI-OO continues until VBG1IN-00 
is asserted a nd becomes i nva 1 id when VBlJSY-OO is driven to 
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('.'~ .. ' b) blocks the grant. propagation on the BGI daisy-chain after 
. / recognition that CPO has a DTB requ·est pending on VBURQI-00 

c 

line ; if not, REQUESTER pass on the grant, enabling lower 
priority REQUESTERs on the same VBURQI-OO line. 

c) after completion of the current cycle on VMEbus, REQUESTER 
ass~rts VMEBC+OO (FREERQ-OO), to notify BUSCON that MPU 
needs the SHARED BUS to access to VMEbus, and then asserts 
VBUSY-OO. 

Time-out on bus request and data transfer will be provided by 
SYSTEM CONTROLLER PWA. 

When acting as Master, CPO PWA can talk to VME as one of the 
following : 

* A32: D32 to connect to other CPO and t·o :032 slaves 
*'A32:D16 to connect to DP and D16 slaves 
* 'A24: D16/D32 to connect to standard slaves 

A • 2 .6 .4 '. V~E "INl'.E.R,B.UP.l',.~ HANDLER .:.' ".. ~, . 

VME IRQl to IRQ5 lines can be managed by the CPO PWA and 
individually masked via a programmable register mapped as I/O of the 
on-board MPU. This provision are made to allow the operating system 
to configure the same CPO as CPOl or CP02 and to manage the fault of 
a single CPO in a dual-1DP configuration. 

During an interrupt acknowledge cycle (LEV. 1-5), the IAKVME-OO 
signal is. asserted and actives a DTB request to VMEbuSi when the 
.cycle is 'allowed, a vector is fetched from the interrupter, wich is 
used to point the service routine. 

A.2.6.S VME INTERRUPTER 

The CPO PWA can interrupt on the lines IRQl to IRQ?, by 
programming the BIM residing on SYSTEM CONTROLLER PWA, or, in' the 
case of STATION PROCESSOR (see SPO PDD), by writing on an hardware 
register located at each SPO address space, wich substains a single 
attention bit to SPO interrupt logic. 

In the dual-lDP configuration, CPOI and CP02 can also interrupt 
each other, by progamming the BIM residing on SYSTEM CONTROLLER PWA 
to interrupt on line lRQ2 and IRQl respectively. 

A.2.6.6 SWAPPER 

A transceivers arrangement allows routing of BDAT31+MM-BDAT16+MM 
section of SHARED-BUS to VDATOO+OO-VDAT15+00 section of VMEbus. 

ENDAT3-00 CONNECTS BDAT31H1M-BDAT16+MM TO VDAT31+00-VDAT16+00 

ENDATI-OO CONNECTS BDAT15+MM-BDATOO+MM TO VDAT15+00-VDATOO+OO 

ENPAT2-00 CONNECTS BDAT31+MM-BDAT16+MM TO VDAT15+00-VDATOO+00. 
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+-------------------------------------------------------------------+ 

VMEbus Jl/Pl(*) PIN ASSIGNMENT (ROW A) 

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

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME 

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

A 1 
A 2, 
A 3 
A 4'. 
A 5 
A 6 
A 7 
A 8 
A 9 
AlO 
All 
A12 
A13 
A14 
A15 
A16 
A17 
A18 
A19 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A31 
A32 

VDATOO+OO 
VDATOl+OO 
VDAT02+00 
VDAT03+00 
VDAT04+00 
VDAT05+00 
VDAT06+00 
VDAT07+00 
ZGND 
N.C. 
ZGND 
VDSTBl-OO. 
VDSTBO-OO 
VWRITE-OO 
ZGND 
VDTACK-OO 
ZGND 
VADSTB-OO 
ZGND 
VINACK-OO 
VIAKIO-OO 
VIAKIO-OO 
VADMD4+00 
VADD07+00 
VADD06+00 
VADD05+00 
VADD04+00 
VADD03+00 
VADD02+00 
VADD01+00 
N.C. 
ZVP05 

DOO 
DOl 
D02 
D03 
D04 
005 
D06 
D07 
GND 
SYSCLK 
GND 
DS1* 
DSO* 
WRITE* 
GND 
DTACK* 
GND 
AS* 
GND 
IACK* 
IACKIN* 
IACKOUT* 
AM4 
A07 
A06 
A05 
A04 
A03 
A02 . 
A01 
-12 V 
+5 V 

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

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC 



(\ 

___ . __ . __________ -; _______ . ___ ... ___ . __ ..... __ . __ ~_,_""~.' ___ • __ •...• ,_.~._,."" ... _~ _____ -_.~~_ .. ~_~~ ,~~~. '~'" _~.~.~ .. _~,,~_.,.,_c__~_ •. ,__ .-

T------~~------------- ----------------+-----------+--------+--------+ 
SPEC. NO. SHEET REVISION HONEYWELL INFORMATION 

SYSTEMS ITALIA 
PREGNANA MILANESE 

SGM2 PDD 39 
A78139983 OF 340 AA 

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

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

VMEbus Jl/Pl(*) PIN ASSIGNMENT (ROW B) 

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

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAHE 

+-------+---------------------+-----------7-------------------------+ 

B 1 
B 2. 
B 3 
B 4'· 
B 5 
B 6 
B 7 
B 8 
B 9 
B10 
B11 
B12 
'B13 
B14 
B15 
B16 
B17 
B18 
B19 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
B30 
B31 
B32 

VBUBSY-OO 
N.C. 
VACFAL-OO 
VBGOIO-OO 
VBGOIO-OO 
VBG1IN-00 
VBG10U-00 
VBG2IO-00 
VBG2IO-00 
VBG3IO-00 
VBG3IO-00 
N.C. 
VBURQl-OO 
N.C. 
N.C. 
VADMDO+OO 
VADMDl+OO 
VADMD2+00 
VADMD3+00 
ZGND 
N.C. 
N.C. 
ZGND 
N.C. 
N.C. 
VINRQ5-00 
VINRQ4-00 
VINRQ3-00 
VINRQ2-00 
VINRQl-'-OO 
N.C .. 
ZVP05 

BBSY* 
BCLR* 
ACFAIL* 
BGOIN* 
BGOOUT* 
BGlIN* 
BGlOUT* 
BG2IN* 
BG20UT* 
BG3IN* 
BG30UT* 
BRO* 
BR1* 
BR2 * 
BR3* 
AMO 
AMI 
AM2 
AM3 
GND 
SERCLK 
SERDAT 
GND 
IRQ7* 
IRQ6* 
IRQ5* 
IRQ4* 
IRQ3* 
IRQ2* 
IRQ1* 
+ 5 V STDBY 
+ 5 V 

I I . 
+-------+---------------------+-------------------------------------+ 

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
(CONT.) AND STANDARD VME MNEMONIC 

OOCflMFNT"TTOt.' 



+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 POD 40 
PREGNANA MILANESE A78139983 OF 340 AA 

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

4[:1 +----------------------~----------------------------------------- ___ + 

VMEbus Jl/Pl(*) PIN ASSIGNMENT (ROW C) 

+-------+---------------------+-------------~-----------------------+ 
PIN 

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME 

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

C 1 VDAT08+00 008 
C 2 VDAT09+00 009 
C ,3 VDATIO+OO 010 
C 4' VDATII+OO 011 
C 5 , VDATI2+00 012 
C 6' VDATI3+00 013 
C';7~·.r::·· : .... ~.: '.i~ .• ' 'VDA'T':~upOO "''014'' , 

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

C 8 VDATI5+00 015 
C 9 ZGND GND 
CIO VSYFAL-OO SYSFAIL* 
CII VBUERR-OO BERR* 
Cl2 VSYRES-OO SYSRESET* 
Cl3 VLWORD-OO LWORD* 
C14 VADMD5+00 AM5 

0 
CIS VADD23+00 A23 
Cl6 VADD22+00 A22 
Cl7 VADD21+00 A21 
Cl8 VADD20+00 A20 
Cl9 VADDI9+00 A19 
C20 VADDI8+00 Al8 
C21 VADDI7+00 Al7 
C22 VADD16+00 Al6 
C23 VADDI5+00 AlS 
C24 VADDI4+00 Al4 
C25 VADDI3+00 A13 
C26 VADDI2+00 Al2 
-C27 VADDII+OO All 
C28 VADDI0+00 AlO 
C29 VADD09+00 A09 
C30 VADD08+00 AOS 
C31 N.C. + 12 V 
C32 ZVP05 + 5 V 

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

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
<CONT.} AND STANDARD VME MNEMONIC 



+---------------------+-------------------+-----------+--------+--------:+ 
. HONEYWELL INFORMATION SPEC. NO. SHEET REVISIONI. 

SYSTE~1S ITALIA SGM2 PDD 41! 
PREGNANA MILANESE A78139983 OF 340 AA i 

+---------------------+-------------------+-----------+--------+--------:+ 

C·· ., +----------------------.---------------------------------------------.+ 
. ./ 

VMEbus J2/P2(*) PIN ASSIGNMENT (ROW A) 

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

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME 

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

A 1 
A 2 
A ,3 
A 4' 
A 5 
A 6'· 
A 7 
A 8 
A 9 
AlO 
All 
A12 
A13 
A14 
A15 
A16 
A17 
A18 
A19 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A31 
A32 

N.C. 
ZGND 
N.C. 
CDMOWF-OO 
CHPRES-OO 
CNTRGO+OO 
ZGND 
PADD11+CH 
PADD12+CH 
PADD13+CH 
PADD14+CH 
PADD1S+CH 
ZVP05 
PADD16+CH 
PADD17+CH 
PADD18+CH 
N.C. 
VPNUMO+OO 
VPNUMl+OO 
VPNUM7+00 
N.C. 
ZGND 
N.C. 
ZGND 
N.C. 
ZVPOS 
ZVP05 
ZVP05 
ZVP05 
ZVP05 
ZGND 
ZGND 

USER I/O (+ 5 V) 
USER I/O (GND) 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 

(MONITOR OVERFOLW) 
(CACHE PRESENT) 
(CACHE DISABLE) 
(GND) 
(PHYSICAL ADDRESS 
(PHYSICAL ADDRESS 
(PHYSICAL ADDRESS 
(PHYSICAL ADDRESS 
(PHYSICAL ADDRESS 

I 
I 

11) I 
12) : 
13) 
14) , 
15) : 

, 
USER I/O 

(GND) 
(PHYSICAL 
(PHYSICAL 
(PHYSICAL 

ADDRESS 16) : 
USER I/O 
USER I/O 
USER I/O 
PROC.IDENTIFIER 
PROC.IDENTIFIER 
PROC.IDENTIFIER 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O (GND) 
USER I/O (GND) 

ADDRESS 17) . 
ADDRESS 18) 

BIT 0 
BIT 1 
BIT 2 

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

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
(CONT.) AND STANDARD VME MNEMONIC 



+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION' 

SYSTEMS ITALIA SGM2 PDD 42 
PREGNANA MILANESE A7813998'3 OF 340 AA 

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

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

VMEbus J2/P2' (*) PIN ASSIGNMENT (ROW B) 

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

SIGNAL DESIGN NAME STANDARD VME MNE~10NIC 

NAME 
+--~----+-~-------------------+-------------------------------------~ 

B 1 ZVP05 + 5 V 
B 2 ZGND GND 
B 3 RESERV+Ol RESERVED 
B 4· VADD24+00 A24 
B 5 VADD25+00 A25 
B 6'· VADD26+00 A26 
B of;; .:! <'~i . "''''VAnD27(~O'O I. 

, :.:.... .: .. , '," ';'>'~"A7'7" ~ .,:' . " • .' •. ,', ""J 
, . 

B 8 'VADD28+00 A28 
B 9 VADD29+00 A29 
B10 VADD30+00 A30 
Bll VADD31+00 A31 
B12 ZGND GND 
B13 ZVP05 + 5 V 
B14 VOAT16+00 D16 
B15 VDAT17+00 017 

(" B16 VOAT18+00 018 
/ B17 VOAT19+00 D19 

B18 VOAT20+00 020 
B19 VOAT21+00 D21 
B20 VOAT22+00 022 
B21 VOAT23+00 D23 
B22 ZGND GND 
B23 VOAT24+00 024 
B24 VDAT25+00 025 
B25 VDAT26+00 D26 
B26 VOAT27+00 027 
B27 VDAT28+00 02B 
B28 VDAT29+00 D29 
B29 VDAT30+00 '030 
B30 VDAT31+00 D31 
B31 ZGND GND 
B32 ZVPOS + 5 V 

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

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
(CONT.) AND STANDARD VME MNEMONIC 

.C 



+---------------------+-------------------+-----------+--------+--------~ 
HONEYWELL INFORMATION SPEC. NO. SHEET" REVISIONI 

SYSTEMS ITALIA SGM2 PDD 43' 
PREGNANA MILANESE A78139983 OE' 340 AA i 

+---------------------+-------------------+-----------+--------+--------T 
+---------------------~---------------------------------------------+ 

VMEbus J2/P2 (*) PIN ASSIGNMENT (ROW C) I 

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

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME 

+-------+---------------------+-------------------------------------+ 
C 1 N.C. USER "I/O (+ 5 V) 
C 2 ZGND USER I/O (GND) 
C 3 N.C. USER I/O 
C '4 CNTRGl+00 USER I/O (CONTROL REG. BIT 1) 

'C S STSRG2+00 USER I/O (STATUS REG. BIT 2) 
C 6', STSRGO+OO USER I/O (STATUS REG. BIT 0) 
C 7 STSRGl+OO USER I/O (STATUS REG. BIT 1) 
C 8 ZGND USER I/O (GND) 
C 9 PADD19+CH USER I/O (PHYSICAL ADDRESS 19) 
CIO PADD20+CH USER I/O (PHYSICAL ADDRESS 20) 
CII PADD21'+CH USER I/O (PHYSICAL ADDRESS 21) 
Cl2 PADD22+CH USER I/O (PHYSICAL ADDRESS 22 ) 
Cl3 ZVPOS USER I/O (+5 V) 
C14 PADD23+CH USER I/O (PHYSICAL ADDRESS 23) 
CIS PADD24+CH USER I/O (PHYSICAL ADDRESS 24) 

(" C16 PADD2S+CH USER I/O (PHYSICAL ADDRESS 2S~ 1 C17 DC64P-00 USER I/O (SEE TABLE 13) 
C18 STSRG3+00 USER I/O (STATUS REG. BIT 3) 
C19 N.C. USER I/O 
C20 N.C. USER I/O 
C21 N.C. USER I/O 
C22 ZGND USER I/O 
C23 N.C. USER I/O 
C24 ZGND USER I/O 
C2S N.C. USER I/O 
C26 zVPOS USER I/O 
C27 ZVPOS USER ,I/O 
C28 ZVPOS USER I/O 
<::29 ZVPOS USER I/O 
C30 ZVPOS USER I/O 
C31 ZGND USER I/O (GND) 
C32 ZGND USER I/O (+ 5 V) 

+-------+---------------------+-------------------------------------+ 
TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
(CONT.) AND STANDARD VME MNEMONIC 
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+----------------~----+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 POD 44 
PREGNANA MILANESE A78l39983 OF 340 AA 

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

A.2.7 CACHE INTERFACE 

This interface provides on the CPO's central front connector Y02 
and on the J2/P2(Z02) VMEbus connector all the I/O signals to 
support an optional cache memory. 

A detailed signal pin assignment is provided by the above table 
A.8 (Z02) and the next table A.9 (Y02). 

Table A.IO provides a more detailed description of the cache 
interface signals. 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* 

B) • 

CACHE KEY FUNCTIONS AND CHARACTERISTICS 

physical cache addressing 
4-by;te block size 
ca ch i.ag·N,.functi·t().fl~perfO'tnl.ed,,~tfoor,', I~th""'liatt~"'and . 'i"'nS1:::'IUct i on ( us e r 
and supervisor) 
size 16 kbyte (SRAM chips) 
sector associative (a kbyte X 8 sectors) 
write trough policy' 
FIFO replacement algorithm 
cache to memory pC\th: 4 bytes 
parity checked at byte level on data RAM 
EARLY HIT technique 
68020 instruction rerun on missi ng occurrence 
VMEbus traffic monitor to invalidate a cache block after a VME 
Busmaster has modified the equivalent block in memory sub-system 
no wait state @ 16.67 MHz 

For more details see also SGM2 CACHE MEMORY (eHO) POD (SECTION 



--~~~-'"-~,~-~--"'~--"-~,~~---.. "'''-.-'~~-''--'-'''=' 
•. _""",-,,,---,-",""-,,-,..&.-~~_,~,~~~_-=......o"--~'-_".".'-' 

+------------------~--+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 PDD 45 
PREGNANA MILANESE A78139983 OF 340 AA 

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

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

Y02 CACHE CONNECTOR PIN ASSIGNMENT (ROW A) 

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

SIGNAL NAME DESCRIPTION 
NAME 

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

A 1 ZGND 
A 2 DATAOO+CH DATA FROM/TO MPU DATA BUS 
A '3 DATAOI+CH " " " 
A 4 DATA02+CH " " " 
A 5'· DATA03+CH .. " " 
A 6 DATA04+CH " " " 
A 7 DATA05+CH " .. " 
A 8 DATA06+CH " .. " 
A 9 DATA07+CH .. " " 
AIO ZGND 
All DATA08+CH DATA FROM/TO MPU DATA BUS 
Al2 DATA09 CH " " .. " " 
A13 DATAIO+CH " " " " " 
Al4 DATA1I+CH " " " " " 

(" Al5 DATAl2+CH " " " " .. 
AI6 DATAI3+CH " " .. .. " / 

AI7 DATAl4+CH " n " " " 
Al8 DATAl5+CH " " " " " 
Al9 ZGND 
A20 CDSAKO-OO \ DATA & SIZE TRANSFER ACKNOWLED-
A21 CDSAKI-00 / GE (TO MPU) 
A22 ZGND 
A23 CHALT-OO HALT TO MPU (0. C. DRIVEN) 
A24 CBERR-OO BUS ERROR TO MPU (O.C. DRIVEN) 
A25 ZGND 
A26 FCODEO+OO MPU FUNCTION CODE 0 (FROM MPU) 
A27 FCODEI+OO MPU FUNCTION CODE 1 (FROM MPU) 
A28 FCODE2+00 MPU. FUNCTION CODE 2 (FROM MPU) 
A29 ZGND 
A30 CCDSAK-lO CACHE EARLY HIT 
A31 ZGND 
A32 BCLK2-CH MPU CLOCK (INCOHERENT) 

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

TABLE A.9: Y02 CACHE CONNECTOR PIN ASSIGNMENT 

·c 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REvIsIom il' SYSTEMS ITALIA SGM2 PDD 46' 

PREGNANA MILANESE A78139983 OF 340 AA 
+---------------------+-------------------+-----------+--------+--------. 

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

Y02 CACHE CONNECTOR PIN ASSIGNMENT (~W B) 1 

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

SIGNAL NAME. DESCRIPTION 
NAME 

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

B 1 
B 2 
B 3 
B '4 
B 5 
B 6'· 
B ··~~·7 ~'l:1-~' ~'.' 

B 8 
B 9 
B10 
B11 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
B19 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
B29 
B30 
B31 
B32 

CPULDS-Ol: 
ZGND 
N.C. 
ZGND 
ZGND 
ZGND 

:.' '\"'<t"ZGNi: 
ZGND 
ZGND' 
N.C. 

'ZGND 
ZGND 
ZGND 
ZGND 
ZGND 
ZGND 
N.C. 
ZGND 
SIZEO+OO 
SIZE1+00 
RMC-OO 
RWMP+OO 
ZGND 
PAS-MU 
ZGND 
BCLKl+CH 
ZGND 
BCLK1-CH 
ZGND 
CPULAS-Ol 
CS2CPU-00 
CS2CPU+00 

RFU 

MPU TRANSFER SIZE BIT 0 
MPU TRANSFER SIZE BIT 0 
READ-MODIFY-WRITE CYCLE 
READ/WRITE 

PHYSICAL ADDRESS STROBE 

MPU CLOCK (COHERENT) 

MPU CLOCK (INCOHERENT) 

RFU 
STATICIZED LAS (ACTIVE LOW) (I) 
STATICIZED LAS (ACTIVE HIGH) (1) 

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

TABLE A.9: Y02 CACHE CONNECTOR PIN ASSIGNMENT (CONT.) 

(1) ONLY WHEN CACHE ACTIVE AND DC64L-OO ASSERTED 

__ ,_~'o _____ , ____ ~· ___ _ ------~----------------



~~~~.""",,,.~, M_q ___ ' __ •• ~"_ -.--... ,,-~-' 

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

.0 

'0 

HONEYWELL INFORMATION SPEC. NO. SHEET REVISION. 
SYSTEMS ITALIA SGM2 POD 47 I 

PREGNANA MILANESE A78139983 OF 340 AA 
+---------------------+-------------------+-----------+--------+--------~ 

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

Y02 CACHE CONNECTOR PIN ASSIGNMENT (ROW C) 

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

PIN 
SIGNAL NAME DESCRIPTION 

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

C 1 
C 2 
C 3 
C ~. 
C 5 
C 6'· 
C 7 
C 8 
C 9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17· 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 

ZGND 
DATA16+CH 
DATA17+CH 
DATA18+CH 
DATA19+CH 
DATA20+CH 
DATA2l+CH 
DATA22+CH 
DATA23+CH 
ZGND 
DATA24.:rCH 
DATA25+CH 
DATA26+CH 
DATA27+CH 
DATA28+CH 
DATA29+CH 
DATA30+CH 
DATA31+CH 
ZGND 
PADDIO+OO 
PADD09+00 
PADD08+00 
PADD07+00 
PADD06+00 
PADD05+00 
PADD04+00 
PADD03+00 
PADD02+00 
PADDOl+OO 
PADDOO+OO 
MEMDSK+OO 
CASACT+OO 

FROM/TO MPU DATA BUS .. .. 
" " .. " .. " .. " 
II " 
" " 

FROM/TO MPU DATA BUS 
" " .. " 
" II " " .. " " " 
" " " II 

II " " II 

" " II II 

II " " " 
PHYSICAL ADDRESS 

II. 

.. 

MEMORY DATA TRANSFER ACKNOWLEDGE 
CACHE ASYNCHRONOUS SERVICE 

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

TABLE A.9: Y02 CACHE CONNECTOR PIN ASSIGNMENT (CONT.) 

•• 



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

HONEYWELL INFORMATION SPEC. NO. SHEET REVISIONl 
SYSTEMS ITALIA SGM2 PDD 48 

PREGNANA MILANESE A78139~83 OF 340 AA 
+---------------------+-------------------+-----------+--------+--------+ 

(~~ +- --- -- - - -- - - - - --- -----'-- - -- -- -- - -- ------------ - ------ --- - -- - --- ----+ 

c\ 

CACHE INTERFACE DETAILED SIGNALS DESCRIPTION 

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

SIGNAL NAME DESCRIPTION 

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

BCLK1+CH 16.67 MHz COHERENT MPU CLOCK 
BCLK1~CH 16.67 MHz INCOHERENT MPU CLOCK 
BC~K2-CH 16.67 MHz INCOHERENT MPU CLOCK 
CASACT+OO CACHE ASYNCHRONOUS SERVICE ACTIVE 

. (ASSERTED DURING FLUSHING OPERATIONS) 
CBERR-OO BUS ERROR TO MPU (O.C. DRIVEN SIGNAL) 
CCDSAK-OO ., .. "'" ,. :~CACHE·'El\"RL'Y·"m1." ~fi'SSERTED ON 'STATISTICAL 

CDMOWF-OO 

CDSAKX-OOi X=0-1 
CHALT-OO . 
CHPRES-OO 
CS2CPU+OO 
CS2CPU-OO 
CNTRGO+OO 
CNTRGl+OO 
DATAXX+CHi X=O-3I 
DC64L-OO 
DC64P-OO 
FCODEX+OOi X=O-2 
PADDXX+OOi X=O-IO 
PADDXX+CHi X=II-25 
PAS-MU 
RMC-OO 
RWMP+OO 
SIZEX+OOi X=O-I 
STSRGX+OOi X=1-3 

PREVISION OF HIT 
MONITOR OVERFLOW (ASSERTED WHEN VME 
MONITOR CAN'T FOLLOW WRITE ACCESS, FROM VME 
TO MEMORY SUB-SYSTE~i THAT IT MUST CACHE) 
CACHE DATA&SIZE TRANSF. ACKNOWLEDGE TO MPU 
HALT TO MPU (O.C. DRIVEN SIGNAL) 
ASSERTED IF OPTIONAL CACHE IS PRESENT 
MPU S2-STATE DECODE 
MPU S2-STATE DECODE 
CACHE DISABLE (FROM CPO) (*) 
NORMAL/DIAGNOSTIC MODE WHEN VALID/INVALID 
DATA FROM/TO MPU DATA BUS 
EARLY DECODE OF LOWEST 64 M ADDRESS SPACE 
EARLY DECODE OF LOWEST 64 M ADDRESS SPACE 
MPU FUNCTION CODES 
PHYSICAL ADDRESS 
PHYSICAL ADDRESS 
PHYSICAL ADDRESS STROBE 
READ-MODIFY-WRITE CYCLE 
READ/WRITE (ASSERTED IF READ) 
TRANSFER SIZE 
STATUS REGISTER.LINES (TO MPU) 

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

TABLE A.IO: CPO-CACHE INTERFACE 

(*) The signal CNTRGO+OO allows inactivation/activation when 
HIGH/LOW of the cache on software control, for purposes as 
diag nos tics , performa nce evaluation "and others. Du ri ng 
inactive status cache control logic invalids (flush) all 
entries. At reset time CACHE waits for activation from the 
associated CPO. 
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+------------~--------+-------------------+-----------+--------+-----~--+ 

HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 
SYSTEMS ITALIA . SGM2 PDD 49 

PREGNANA MILANESE A78139983 OF 340 AA 
+---------------------+-------------------+-----------+--------+--------+ 

A.2.8 MEMORY SUB-SYSTEM INTERFACE 

Table A.II. lists and describes all signals and controls provided 
to MEMORY SUB-SYSTEM by CPO board. MEMORY SUB-SYSTEM will reside on 
up ~o three boards. 

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

CPO-MEMORY SUBSYSTEM INTERFACE I 
+----:----------------+---------------------------------------------+ 

SIGNAL NAME DESCRIPTION 
'\ 

+---------------------+---------------------------------------------+ 
BCLKl+MM 
MADDXX+OO; X=2-25 
PADDXX+OO; X=28-31' 
PADDOO+IO-PADDOl+Ol 
VMADOl+OO 
SIZEX+IOi X=O-l 
RWMP+IO 
DTACK-MM 
BERR-MM 
HALT-MM 
VIACPU-OO 
LWORD-MM 
DSX+MMi X=O-l 
MEPAS+IO 
MDIRW-OO 
ENSLV-MM 
START-OO 
REFREQ-IO 

REFGR+OO 

CPUOK+OO 
STOPCK-OO 
LOCK-OO 
OEBDAT-OO 
ACFAIL-MM 
ENDME-MM 
NREJO-OO 

16.67 MHz CLOCK (COHERENT WITH MPU CLOCK) 
MULTIPLEXED ADDRESS (ON SHARED BUS) 
HIGHEST MPU PHYSICAL ADDRESS 
LOWEST MPU PHYSICAL ADDRESS' 
LOWEST VME ADDRESS SIGNAL 
MPU TRANSFER SIZE 
DATA TRANSFER DIRECTION (FOR MPU CYCLES) 
DATA TRANSFER ACKNOWLEDGE (TO MPU OR VME) 
BUS ERROR (TO MPU OR VME) 
HALT (TO MPU) 
ENABLE A MEMORY CYCLE FROM MPU 
ASSERT A LONG-WORD TRANSFER (FROM/TO VME) 
VME DATA STROBES (ACTIVE HIGH) 
PHYSICAL ADDRESS STROBE (FROM CMMU) 
DATA TRANSFER DIRECTION (FOR SLAVE CYCLES) 
ENABLE A MEMORY CYCLE FROM VME 
START A MEMORY CYCLE 
REFRESH REQUEST, ASSERTED TO ASK A REFRESH 
CYCLE UNTIL CYCLE ACCOMPLISHED 
REFRESH GRANT, WHEN ASSERTED ALLOW A 
REFRESH CYCLE TO DRC 
ASSERTED IF CPO IS RIGHT INSTALLED 
ASSERTED TO STOP CLOCK DISTRIBUTION 
ASSERTED TO DISABLE A NEW CYCLE 
ENABLE DATA TRANSFER FROM/TO MEMORY 
ASSERTED ON POWER DOWN 
STROBE WHICH RE-ENABLE A VME CYCLE 
ASSERTED DURING A REFRESH CYCLE 

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

TABLE A.ll: CPO-MEMORY SUB-SYSTEM INTERFACE 
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~-------------'--------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION: 

SYSTEMS ITALIA SG~12 POD 50 
PREGNANA -MILANESE A78139983 OF 340 AA 

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

* 

* 
* 
* 
* 

* 

* 
* 

MEMORY SUB-SYSTEM KEY FUNCTIONS 

dua I-ported memory: pa th to lOP (p ri va te bus) a nd to System bus 
(VMEbus ). 
lOP memory addressability up to 16 Mbyte 
4~byte parallelism (longword) 
da,ta path to lOP (private bus) and to System bus (VMEbus): 4-byte 
operations' type: 

read 
write (1-, 2-, 3- and 4-byte) 
read-modify-write 
refresh 

cycl'e time: 
read: 300 ns 
w ri te.;.,~ -:-!J:>.v.t.e .3.0,0" .n~ 
read-modify-write: 480 ns (this time is applicable also for 1-" 
2- and 3-bytewrite operations) 

refreshing: 16 cycles (300 ns each) every 240 us 
EDAC (SEC-DEC) control:_ 7 bits on 4 bytes 

A more detailed description will be provided by SGM2 MEMORY 
SUB-SYSTEM'PDD (SECTION G) .• 
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'f'-'::O'::O:_ • ..;:.!! __ '_..:::.:...::;...:._ .. ..:':::.:.:::.::..:+'.::-==::::.-: ____________ +-----------+--------+-------+ 

HONEYWELL INFORMATION I SPEC. NO. SHEET REVISION 'I 
SYSTEMS ITALIA SGM2 PDD 51; 

PREGNANA MILANESE A78139983 OF 340 AA i 
+---------------------+-------------------+-----------+--------+-------~+ 

A.2.9 EPROM 

Two 16 kbyte p,ackages (27128) have been utilized: these two 
packages ar:e connected in such a way to constitute one 16 kword 
bank',mapped in the range (2 Mbyte): 

OF 00 00 00 through OF IF FF FF 

The EPROM contains EXCEPTION VECTOR TABLE at initialization 
time, resident diagnostic routines, HW initialization and operating 
systyem boot-strap routine. 

A special circuit will force, after reset, the effective 
physical address of the reset vector in the EPROM; this forcing 
remains -,valid until ENCSEP+OO is valid (during first four read 
cycles.~f.t.er .. .r.es.e..tJ .. , , I .. ":,,-;.'," ',",' , .,', ,',,' "; 

Access to EPROM requires 4 wait-state (420 ns). 

A.2.10 PARALLEL I/O AND TIMER 

Those functions are handled via a PARALLEL INTERFACE/TIMER (Pl/T 
68230), mapped in the range OF200000 through OF3FFFFF (2 Mbyte), 
whom main features are: 

24-bit programmable timer with 5-bit prescaler 

- (16+8)-bit parallel I/O. 

The first 16 I/O lines are those directly handled by port A and 
port, B of the 68230, the remaining 8 lines are those of port C: then 
the use of these Ii nes as a s imple I/O Ii nes depends on exact 
utilization of 68230. 

Table A.l2 describes the assigrment of CPO signals to 68230 
pins. 
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+---------------"----------------------------------------------------+ 

PI/T 68230 PIN ASSIGNMENT 

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

DIR SIGNAL NAME DESCRIPTION 
NAME 

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

PAO I 
PAl· I 
PA2 I 
PA3'· I 
PAA.:~/'· :"",~';I:· ,I' " 

PAS I 
PA6 I 
PA7 I 
PBO I 
PBI I 
PB2 0 
PB3 0 
PB4 I 
PBS I 
PB6 I 
PB7 I 
PCO 0 
PC1 0 
PC2 N.A. 
PC30 
PC4 N.A. 
PCS N.A. 
PC6N.A. 
PC7 N.A. 
HI N.A. 
82 N.A. 
H3 N.A. 
H4 N.A. 

CPUOK+OO 
VPNUMO+OO 
CHPRES-OO 
MONOVF-OO 

~HSYSFAL..;..()O"""· " 
ACFAIL-OO 
MMUTPO+OO 
MMUTP1+00 
DIAG1-OO 
DIAG2-00 
CNTRGO+OO 
CNTRGl+OO 
STSRGO+OO 
STSRGl+OO 
STSRG2+00 
STSRG3+00 
MASKPT+OO 
RESEPT-OO 
N.C. 
TIMINT-:OO 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 
N.C. 

ASSERTED WHEN CPO IS IN RIGHT SLOT 
PIN LEAST SIGNIFICANT BIT 
CACHE PRESENT 
LATCHED MONITOR OVERFLOW 

. "SYSTEM '"P'A"i'L'"'(YROM" 'VMET 
POWER DOWN (FROM VME) 
\ DEFINE THE CURRENT MMU TYPE 
/ NOTE (1) 
RFU 
RFU 
ENABLE/DISABLE CACHE 
NORMAL/DIAGNOSTIC MODE 
CACHE STATUS REGISTER BIT 0" 
CACHE STATUS REGISTER BIT 1 
CACHE STATUS REGISTER BIT 2 
CACHE STATUS REGISTER BIT 3 
PROFILE TIMER MASK BIT 
PROFILE TIMER INTERRUPT RESET 
TBD 
TIMER INTERRUPT 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

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

TABLE A.12: MC68230 (PI/T) PIN ASSIGNMENT 

NOTE 
( I ) PA7 PA6 

0 0 CMI (SUN-like) 
0 1 RFU 
1 0 RFU 
1 1 RFU 
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A.2.ll OTHER r/o REGISTERS 

MASK REGISTER 

It is implemented by two 74Fl75 (quad D-type Flip-Flop) mapped iflil 
the range OF400000 through OF5FFFFF and selected by CSRMSK-OO. IBy 
means' of this register it is possible enable/disable selectively 
each VME INTERRUPT REQUE'ST lines and other internal 
generated/conditioned interrupts lines under SW control. 

Access to MASK REGISTER requires one wait-state (240 ns). 

RESET'TO MONITOR OVERFLOW LATCH 

This latch is setted by the monitor overflow signal passed by 
CACHE (MONOVF-OO); when reference is made to 2 Mbyte range OF800000 
through OF9FFFFF, that is CSMOVF-OO is asserted, latch is cleared. 

A complete map of the, local I/O space is shown in table A.l3. 

+-----------+-------------+-------------+----------------------+ 
CS 

NAME FROM TO DESCRIPTION 

+-----------+-------------+-------------+----------------------+ 
DCEPRM-OO OF 00 00 00 OF IF FF FF I SELECT EPROMS' BANK I 
DCPIOT-OO OF 20 00 00 OF 3F FF FF SELECT PI/T 
CSRMSK-OO OF 40 00 00 OF SF FF FF SELECT ~1ASK REGISTER 
CSMOVF-OO OF 60 00 00 OF 7F FF' FF RESET OVFLW LATCH 
TBD OF 80 00 00 OF 9F FF FF TBD 
TBD OF AO 00 00 OF BF FF FF TBD 
TBD OF CO 00 00 OF DF FF· FF TBD 
.TBD OF EO 00 00 OF FF FF FF TBD 

+-----------+-------------+-------------+----------------------+ 
TABLE A.I3: INTERNAL RESOURCES ADDRESS MAP 
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A.2.12 INTERRUPT HANDLER LOGIC 

Table A.14 lists all interrupt request lines handled CPO PWA" 
showing priority level assigned to each one and, if available, the 
mask bit wich can disable it under software control. 

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

INTERRUPT' 1 PRIORITY MASK . 
REQUEST LEVEL BIT INTERRUPT FROM 

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

VINRQl-OO 
VINRQ2-00 
VIN~Q3-00 
VUTRQ4-.00 ..... 
VINRQ5-00 
TIMINT-OO 
MONOVF-OO 
SYSFAL-OO 
ACFAIL-OO 
PROFIL-OO 

1 
2 
3 

• ... ,;"1.4" .. ·~·t., .• 

5 
6 
7 
7 
7 
7 

MIRQ1-00 
MIRQ2-00 
MIRQ3-00 

"·M"rnOi\·~O" 

MIRQ5-00 
MIRQ6-00 

MSYFL-OO 
MACFL-OO 

MASKPT+OO 
( * ) 

VHE REQUEST LINE 1 
VME REQUEST LINE 2 
VME REQUEST LINE 3 

"""V'ME' ~'REQUES"r··LIN l:!: 4 
VME REQUEST LINE 5 
PIIT TIMER 
LATCHED MONITOR OVERFLOW 
VME SYSFAL LINE ASSERTED 
WiE AC FAIL LINE ASSERTED 
ASTABLE MULTIVIBRATOR 

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

TABLE A.l4: INTERRUPT REQUEST LINES HANDLED BY CPO 

Mask bits are controlled by means of a write-only MASK REGISTER, 
mapped in the physical address range OF400000 throught OF5FFFFFj by 
ha ndli og this reg is ter, each i nte rrupt request Ii ne (f rom VMEbus), ca n 
be i ndi vidually enabledld isabled under softwa re control. . 

When MPU executes a write operation referred to MASK REGISTER, the 
lines DATA24+00-DATA29+00 are latched on the MIRQl-OO-MIRQ6-00 bits, 
while DATA30+00-DATA3l+00 are latched on MACFL-OO and MACFL-OO bits i 
this allows to disable all interrupt request lines whose mask bit isO. 

During set REGISTER MASK write operation, values of signal lines 
different by DATA24+00-DATA3l+00 are not significant. 

At power up of the system, all mask bits are resetted to O. 
Status of seven 'interrupt request lines (**) is sampled by a latch at 

any clock cycle and level of highest priority request latched is encoded 
to IPLO-OO-IPL2-00 MPU lines. 

When an interrupt acknowledge cycle occurs, it is recognized by 
dedicated decode, wich asserts: 

IAKVME-OO for interrupts of level 1 th rought 5 (thus enabli ng 'the 
interrupting VME board to answer with a vector) 

AVEC-OO for interrupt of level 6 or 7 (thus enabling MPU to 
provide vector). 

All interrupt request lines assigned to priority level 7 (except 
PROFIL-OO), are also connected to port A of Pl/T, wich allows to 
interrupt 7 service routine to identify wich one is interrupting. 

(*) this mask bit (active HIGH) is setted on PIIT PCO line 



-----------------+------~------------+-----------+--------+--------+ 
HONEYWELL AN ORMATION I I SPEC. NO. I SHEET I REVISION 

SYSTEMS %IA \ SGM2 PDD '\ \ 55 \ 
PREGNANAMI ANESE A78139983 . OF 340 AA; 

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

SECTION B 

CACHE MEMORY (CHO) 

PRODUCT DESIGN DESCRIPTION 

() 

PREPARED BY: C. FIACCONI 

REVIEWED BY: C. FIACCONI 

C' .• ". \ 
"," 



+---------------------+-------------------+-----------+--------+--------~ 
I HONEYWELL INFOR~1ATION I I SPEC. NO. I SHEET REVISION;! 

I SYSTE~1S ITALIA I SGM2 POD \ \ 56 II 
PREGNANA ~I~ANESE A78139983 OF 340 AlA \ 

+---------------------+-------------------+-----------+--------+--------* 
c\ 

INDEX OF SECTION B 

PAGE 

B.l CACHE MEMORY OVERVIEW 58 

B.2 CACHE MEMORY FEATURES 59 

B.3 CACHE MEMORY OPERATIONS 64 

B.3.1 Hit Cycle 68 
B.3.2 Rerun Cycle 71 
B.3.3 Cache Replace Cycle 73 
B.3.4 Update Indicator Cycle 77 
B.3.5 Write Through Cycle 79 
B.3.6 Cache Nop Cycle 81 
B.3.7 Cache Wait Cycle 83 

C) B.3.8 Monitor Check Cycle 85 
B.3.9 Cache Flush Cycle 89 

B.4 CACHE DIAGNOSTIC FEATURES 92 

B.5 CACHE ARCHITECTURE BLOCK DIAGRAM 97 

B.5.1 Cache Add ress Mu 1 t i plex i ng 99 
B.5.2 Cache Content-Addressable Memory 100 
B.5.3 Cache Valid Bit Memory 103 
B.5.4 Cache Canparator 107 
B.5.5 Cache Hit/Miss Detection 110 
B.5.6 Cache Hit/Miss Prediction 112 
B.5.7 Cache Data Memory 114 
B.5.8 VME Bus Monitor 117 
B.5.9 Cache Activity Control and Timi ng Logic 122 

B.6 CACHE INTERFACE DESCRIPTION 123 

B.7 CACHt BOARD PHYSICAL DESCRIPTION 137 

c· .. '.···· .. :/ 



_~_~C"U,~''"~,~'"'''"~'''''''''"~'---~~.u_-~'~-'" .. '."-:---'""--"--.---~"'",-- . ___ ~ _____ ~ _____ c~ ___ ,_·_ - - - - - - -;---- - - - - - + 
HONEYWELL INFORMATION I SPEC. NO. I SHEET IREVISIONI 

SYSTEt-1S ITALIA SGM2 PDD \ I 57 \ \ 
PREGNANA MILANESE A78139983 OF 340 AA 

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

.-

" .,to·", .'" 

INTENTIONALLY LEFT BLANK 

c 



+---------------------+-------------------+-----------+--------+--------+ 
~ONEYWELL INFORMATION I SPEC. NO. SHEET REVISIONI 

SYSTEMS ITALIA SGM2 PDD \ 58 I 
PREGNANA HILANESE A78139983 OF 340 AA 

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

B.l CACHE 'MEMORY OVERVIEW 

Cache memories are small, high-speed buffer memories used in 
modern computer system to hold tempora ri ly those portions of the 
contents of main memory which are (believed to be) currently in use. 
Since instructions and data in cache memories may be accessed in 
much less time than located in main memory, cache memories permit 
the execution rate of the machine to be substantially increased. 

Independently how the cache memory is configured or what it is 
made of, its concept is based on "property-of-locality" probability 
principles, which experience has shown to have the following 
caracteristics. 

The property-of-locality has two aspects, temporal and spatial. 
Over short periods of time, a program distributes its program 
references nonuniformly, over its address space, and which portions 
of the address space are favored remain largely the same for long 
periods of time. This fi rst property, called temporal locali ty, or' 
locality by time, means th,at the information which will be in use in 
the near future is likely to be in use already. Thi~ type of 

( '; behavior can be expect"ed from program loops in which both data and 
. "/ instruction are reused. The second property, locality by space, 

o 

means that portions of the address space which are in use generally 
consist of a fai rly small number of i nd i vidually contiguous segments 
of that address space., Locality by space, then, means that the loci 
of reference of the program in the near future are likely to be near 
the current loci of reference. This type of behavior can be expected 
from common knowledge of the programs: the instructions are mostly 
executed sequentially and the relative data (as variables, array) 
are usually stored together. Si nce the cache memory buffers segments 
of information that have been recently used, the property of 
locality implies that needed information is also likely to be found 
in the cache. 

The main objects of a cache memory are: a) permit the system CPU 
to run at its maximum speed; b) reduce the processor's utilization 
of the available memory bandwidth, allowing other devices on the 
system bus to use the memory without interfering with the processor; 
c) assure consistency of data in cache memory and in main memory at 
any time, and d) maximize the probability of finding a memory 
reference's target in the cache (the hit ratio). 
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B.2 CACHE MEMORY FEATURES 

The SGM2' cache memory represents an optional board of the system 
configuration. The SGM2 system connects up to two optional cache 
memory boards, each' one coupled to its own CPU board. 

Below, the SG'M2 ca che memory des ig n choi ces a re poi nt out. 

- No Wait State Cache r-temory. The MPU68020 running up to 16.67 
M~z can access the cache memory without wait states. 

- 16KByte Cache Size. 

- Da<t'"a{l1:1"I'S't'nI'et:1.'url·M"S't'6r'lng· ... · 'C2ipabIl'1.'tY'.'·"Th e'····111'UB130'2't1 ca n "ref e r 
the cache memory to obtain information like instruction 
(op-words) and/or data (operands) ei ther supervisor or user 
type. 

- Physical Cache Addressing. This means that the logical address 
generated by the MPU68020 must fi rst be translated by the MMU 
to produce the physical address used to access the cache 
memory. 

- Write-Through Main Memory Updating Technique. To avoid 
discrepancies, the cache. must' be updated when the MPU68020 
writes the main memory. As each write operation is performed, 
data is immediately written to the main memory, but, if the 
cache contains that reference as well, the same data is also 
written into that cache location. 

- FIFO Replacement Algori thm. When 
the MPU68020 from main memory and 
algorithm is employed to select 
(the Sector Base Address Register, 
etc.) that must be replaced. 

i nf orma t i on is reques t ed by 
the cache is full, the FIFO 
the resources in the cache 
the Block Valid-Bit Memory, 

- 4 'Byte Block Size. This parameter represents the number of 
bytes fetched from main memory after a cache miss. 
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- Sector-Associative Cache. The technique employed in t'he SGM2 
cache memory is called sector-associative. In this scheme, the 
main memory is partitioned into equal-size sectors (each one 
of 2k. bytes), and the cache Data Hemory is partitioned into 8 
sector size slots (see Fig. B.2.1). Thus any main memory 
sector ca n occupy one of thes e 8 slots. However, since there 
'are too main memory to fit each one into its own cache slots, 
the cache' Control Logic employs a mapping p,rocedure using 
8-position fully-associative Content Addressable Memory (CAr,,) 
to identify those sectors in the cache:- -

Th find out if a sector is in the cache, the physical address 
recei ved by the cache is broken into sector, block, a nd offset 
fi~lds. If the sector field matches the contents of one of the 
CAM's positions, the requested sector is in that position's 
correspondi ng cache slot. A cache sector hi t occurs when the 
sought sector is found in the cache; a cache sector miss 
occurs when the sector is not found. 

Because sectors are 2 kbyte large, filling a 16 kbyte cache 
one sector at a time is not at all pratical. For this reason, 
sectors are partitioned into 512 blocks made of 4 byte. 

To address a block, the logical address contai ns a block field 
and the offset field locates the exact byte sought. However, 
because not every block ina sector is necessa ri ly in the 
cache, a set of valid bit is needed to say whether or not the 
addressed block is there. 

If during a read operatin, the valid bit for a requested block 
is not set, a'miss occurs, and the main memory is accessed. In 
that case, the block (4 bytes) is transferred into the cache 
and the valid bit is set. 
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Cachable Resources. The SGM2 system is able 
biprocessor environment: the system structure 
in Fig. B.2.2., The communications between 

,Processors and the I/O Processors are performed 
bus that is the VME bus. 

to work in a 
is i llust ra ted 

the Central 
by the system 

The Centra"l Processor architecture permits to the MPU68020 to 
work in cache memory and, at the same time, its main memory 
can be accessed by any master of the system bus. Then, each 
Central Processor can access (in read and write) the main 
memory of the other Central Processor and any I/O Processor is 
able to read/write anyone of the two Main Memories. In a such 
system architecture each Central Processor is tightly coupled 
with its own Main Memory. and Cache Memory. Each cache memory 
is able to cache only the Lnformation stored 'into its own 
coupled Main Memory: so all the accesses performed by the 
MPU68020 out of its Main memory space (that is, accesses on 
the internal resources, such as Eprom, Timer, etc., or 
accesses on the VME bus resources) are not cached. 

MMO CPO CHO 
<--) 

<--) 

v 

MMI CPl 
<--) 

<--) 

v 

CHI I/O 
PROC 

v SYST 
CNTR <----------------------------------------------------------> 

VME BUS " 

Fig. B.2.2 SGM2 System Genera I St ructu re 



( j 
./ 

't," .... ' ••. 

+---------------------+-------------------+-----------+--------+--------+ 
IHONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

I SYSTEMS ITALLb, SG~12 PDD 63 
PREGNANA MILANESE A78l39983 OF 340 AA 

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

- V~iE Monitor. To prevent the ~1PU68020 from using stale data, 
each cache memory is provided of a bus watching mechanism,the 
VME M0nitor (see Fig. B.2.2) that ensure software transparent 
data consistency in multimaster systems. The VME Monitor logs 
all VME bus write activity related only to its coupled Main 
Memory and i ni t ia ted by other VME bus masters. The VME bus 
addresses are latched and the Monitor requests a cache check 
cycle. The VME address is compared to those contained into the 
cache and if a match occurs at a valid block, that block is 
i nva lid a t ed • 

-------_. __ ._._---
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B.3 . CACHE MEMORY OPERATIONS 

This Section provides a general description of the cache memory 
operations, as well as detailed descriptions of all cache memory 
cy cles·. 

The bas i c concept is connected to the behaviou r of a typical 
program: the main characteristics are its sequentiality associated 
with its looping capability. These interesting program features are 
used by' .the cache controller in a probabilistic manner to handle the 
miss/hit indicator. 'A program is executed instruction after 
instruction and each instruction is fet<;hed and executed by a 
certa i nuntlmber.;,of.J)us 'J cycles.:··s·o:.;' r«~~'tJua!l.'rf-i~et:"~ill ·'t·erm of hit/miss 
can be assigned to each bus cycle. In particular, the information 
associated with the hit/miss indicator is referred to the previous 
bus cycle and it is used in the current bus cycle. 
So, if in a generic bus cycle the state of the indicator is miss 
this implies that in the previous bus cycle the searched information 
was not into the cache memory and, for the program characteristics 
above illustrated, with a very high probability also the present 
searched information will not be in cache. In this case a Main 
Memory cycle is started and contemporarily is checked the presence 
of the searched information in the cache: if present, the state of 
the indicator will be changed in hit, if absent, the state of the 
indicator remains miss and the read information will be also stored 
in cache. On the other hand, if in a generic bus cycle the indicator 
is hit this signifies that in the previous bus cycle the searched 
information was pr:ovided by the cache memory and, probably, also the 
present information is in cache. So, in this cycle type the cache 
provides the DSACKO,l signals without to know really if the searched 
i nf ormat i on is inca che: th is permi ts to execut e the pres ent bus 
cy,cle without wait-states. Then, if a real hit is found out, the 
cache provides the information to the MPU68020 and the hit/miss 
indicator is unchanged: when the information is not 'in cache, HALT 
and BERR signals will be asserted (the MPU68020 rerun the same 
cycle) and the indicator assumes the miss state. Because the 
indicator is put. in miss state, when the MPU68020 reruns the cycle, 
the Main l-temory will provide the searched information. It must be 
pointed' that the rerun cycle is payed only when after a series of 
hit cycles in cache memory occurs the miss condition. During a 
sequence of miss cycles ( Mai n Memory cycles ) the rerun mechanism 
does not work. In reality tpe previous hit/miss indicator is 
splitted into the following hit/miss indicators: Supervisor Program, 
Supervisor Data, User Program and User Data. Each indicator is used 
by the cache controller to menage the related current bus cycle on 
the base of the behaviour detected in the previous cycle. 
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The above cache operations can be summarized with the 
control-state diagram showed in Fig. FL3.1. Each state is entered 
under speci·fic Conditions, performs specific cache activities, and 
decides which is the next state to reach. The cache memory 
control-state diagram is made up of 13 states: when the cache memory 
has nO activities running, then it is in the CACHE IDLE state. It 
must be pointed 'out that a cache memory cycle is constituted by some 
cache states. The following 9 cache cycle are illustrated in Fig. 
B.3.1: 

. 
- HIT cycle, 
- RERUN cycle, 
- CAtHE REPLACE cycle, 

U PDAl'l'£I·.INOt·CATOR" ey cit " 
- WRITE THROUGHT cycle, 
- CACHE NOP cycle, 
- CACHE WAIT cycle'-
- MONITOR CHECK cycle, 
- CACHE FLUSH cycle. 

.. ! : 
. . ... '" ."." , \.~. . .. ' : . '. : .. 

The Table B.3.1 summarizes in detail the conditions and the 
ope'rations relative to each cache memory cycles. 
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B.3.1 HIT CYCLE 

The cache HIT cycle is made up of CACHE IDLE, CA'CHE DSACK, and 
HIT states (see Fig. B.3.1.1): 

The conditions under which the cache leaves the CACHE IDLE state 
and jumps to the CACHE DSACK state are the following: 

dl. . 
d2. 
d3~ 
d4. 

dS. 

the cache is active (that is, CNTRGO+OO interface signal 
is driven to ZERO level by the MPU68020); 
the MPU68020 has started an external read cycle; 
the RMC signal is not asserted; 
the initiated external cycle is performed '·t·owards the Main 
~1emory space (the coupled ~1a i n Memory or that one of the 
other CP) and' it belongs to one of the following 
privileges: user program/data or supervisor program/data; 
the previou~ 'hit/miss indicator (selected by the Function 
Code signals) "is in the HIT status. 

In the CACHE DSACK state the assertion of DSACKO and DSACKI 
signals is performed without to know the real cache hit/miss status 
relative to the sought current block. 

Then the passing to the HIT state is determined by the following 
events: 

hI. the current Main Memory access is directed to the coupled 
memory ; 

h2. sector hit present, that is one 'of the eight sector 
registers matches with the current physical address; 

h3. block hit present, that is the sought block is valid. 

It must be added that the condition "PAS ( Physical Address 
Strobe ) asserted" is not necessary because if the, MUU finds any 
errpr relative to the current cycle, it actives the BERR and/or HALT 
signals: in this case a delayed BERR or a RERUN condition is 
detected by the MPU68020 that ignores the current data provided by 
the cache. 
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The activities performed in the HIT state are the following: 

ale recovery of the block (4 bytes) f rom the cache Data Memory 
and put it on the MPU68020 data bus; 

a2. check of the four parity error bits and assert .the HALT 
signals if at least one is active: the coupled MPU68020 is 
halted' and only a system reset or a power-on can restart 
it. This choise is determined by the impossibility to 
detect the presence of a parity error before to deliver 
the data to the MPU68020. 

After the execution of these operations and when the "end cycle" 
condition is detected (LAS signal negated by the MPU68020) the 
return to the· IDLE state is performed. The detection of the "end 
cycle" condition permits to set the ASYNCRONOUS SERVICE ACTIVE 
flip-flop if a general flush request or a monitor request is 
pendi ng. I n this case a CACHE FLUSH cycle or a MONITOR CHECK cycle 
will be started immediately and canpletely executed before to take 
into account an eventually new Main Memory cycle started by the 
MPU68020. 
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B.3.2 RERUN CYCLE 

The i nvol ved sta t P.S in th e RERUN cycle a r-e: CACHE IDLE, CACHE 
DSACK and RERUN (see Fig. B.3.2.1). 

The pass i ng ·f Lorn the CACHE IDLE sta te to the CACHE DSACK stat'e 
is determined by the same conditions descdbed for the HIT cycle 
(see points dl. through dS. of the Section B.3.l) and the DSACKO and 
DSACKl signals are asserted in the same manner. 

. , 

The RERUN state can be reached when: 

r;t-- ;" .. t-be, .'"qur.c,(? (It-.A''ailll,::M-eIDQ.lY'I;~·.:J:;.ceo·s .• d:s.~ .~pe.r,fiCL'meO t ttowa ro-s . the 
memory of the other CP; 

or if the following conditions are verified: 

r2a. the coupled memory is accessed; 
r2b. the sector miss or the block mi~s condition is asserted. 

For both the above cases, in the RERUN state, the BERR and HALT 
signals are activated because it is not possible to provide to the 
MPU68020 the searched information in the time requested. Infact, the 
microprocessor ends the cycle a clock after the sampling of the 
DSACKO and DSACKl signals. Besides, the hit/miss indicator relative­
to the current cycle is set in the MISS state to per-form the next 
rerun cycle dir-ectly in Main Memory. Then, the return to the IDLE 
state is performed after the detection of the "end cycle" condition 

. (LAS signal negated by the MPU68020). 
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B.3.3 CACHE REPLACE CYCLE 

The CACHE REPLACE cycle is made up of 
CACHE IDLE, START Main ~1emory, CACHE BUSY, 
Fig. B. 3 • 3 • 1) • 

the follow i ng s tat es : 
a nd CACHE REPLACE (see 

This cycle begins from the CACHE IDLE state and the START Main 
Memory state is reached under the following conditions: 

51. the MPU68020 has started an external cycle (that is, LAS 
signal is asserted) i 

52". the external cycle is performed towards the Main Memory 
I,,' ',,;':"'SpaiCe' ','C'h'a't.,'< 'l'ftea'ffS i"t.OWa't'OS·' 'tne"'" cQup'lea-"'Ma 1 Ti"'Memory ot" tha t 

one of the other CP: in any case only user program/data or 
supervisor program/data are taken into account; 

s3. the cache is active, 

and when almost one of the following events is verified: 

s4a. RMC signal asserted (that is, the MPU68020 is executing a 
TAS or CAS instruction); 

s4b. the previous hit/miss indicator is in the MISS condition. 

In the START Main Memory state the cache enables the starting of 
the coupled Main Memory without to know which one of the two Main 
Memories will be accessed in this cycle. The physical address 
provided by the MMU decides which memory must handle the current 
cycle. If the memory of the other CP must execute the present cycle 
a VME bus cycle must be requested by the coupled CP: in this case 
the started coupled memory will close the cycle without provide the 
data. 

It must be emphasized that the cache board controls the "Start 
Main Memory Mechanism" only when it is active; on the other hand, 
when the cache is present but "no active", the start of the 'coupled 
Main Memory is performed by the CP board and pratically follows the 
LAS signal assertion. 

The CACHE -BUSY state is reached when the' followi ng events are 
veri'fied: 

bl. the PAS signal is asserted; 
b2. the MPU68020 has requested a cycle towa rds 'the coupled 

Main 1I1emory (the signal DC64P-OO is active). 
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I n the CACHE 
depi cts only an 

BUSY state no specific action is performed: it 
intermediate state between the START ~1ain Memory 
following four states: CACHE REPLACE, UPDATE 

THROUGHT, and CACHE NOP. 
s tat e and ,t h e 
INDICATOR, \-lRITE 

At' this point the passing to the CACHE REPLACE state is 
determined by the following conditions: 

pI. the cycle started by the ~1PU68020 is a READ cycle i 
p2. the RMC s ig na 1 is not asserted; 
PJ_ the selected previous hit/miss i ndi cator is in the MISS 

state; 
p4 : the sector miss or the block miss condi tion is asserted. 

When a sector miss occours the following activities are 
pe rf ormed : 

sml. the FIFO Replacement Algorithm (see Section B.2) is 
pratically implemented by a shift register used to point 
the sector resources to be updated: so, first of all, the 
shift register i"s clocked one time, that is, a shift right 
operation is performed; at this point, the output at 
"level one" indicates which sector resources must be 
replaced; 

sm2. the CAM sector register pointed by the shift register "is 
loaded with the current Sector Base Address, that is, with 
the physical address 11 through 25; at the same time the 
validation of the relative Sector Valid Bit is performed; 

sm3. the section of the Block Valid-Bit Memory actually pointed 
by the sh i ft reg ister is completely invalidate because now 
it is referred to a new Main Memory sector; 

sm4. the block valid bit (addressed by the current block 
address field) of the Block Valid-Bit Memory actually 
pointed by the shift register is set (to logic ONE) if the 
Mai n Memory cycle is correct ly , termi na ted (BERR s ig na I not 
asserted): otherwise it remains in the not valid status 
(logic ZERO); 
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smS. the Cache Data Hemory block (four bytes) addressed by the 
current block address field of the "actual pointed slot" 
is replaced with the long word (with the relative four 
computed check bits) provided by the Main Memory. The 
Cache Data Memory slot is pointed by a combinatory network 
that encodes the eight mat.choutputs of the sector 
comparators into three signals that represents the three 
most significant Cache Data Memory addresses. The Sector 
Comparators and the Slot Encoding Logic are physically 
connected after thee Sector Registers (CAM), are always 
active, and always work on the basis of the Sector 
Registers contents and of the actual sector address field 
value. 

If ~n!ly'·a~··)'bTo~·"mtss·'<occurs, t·ha·t"1.'s,the current· sector field 
matches with one 'of the eigth sector addresses stored in the CAM, 
the following operations are executed: 

bml. stori ng of the sector number that has provided the sector 
hit condition in the Hit Sector Number Register which will 
point the sector resources to replace; 

bm2. the block valid bit (addressed by the current block 
address field) of the Block Valid-Bit Hemory actually 
pointed by the Hit Sector Number Register is set (to logic 
ONE) if the Main Memory cycle is correctly terminated 
(BERR signal not asserted): otherwise it remains in the 
not valid status (logic ZERO); 

bm3. same operations described in point smS. 

When the "end cycle" cond it i on is det ected (LAS s ig na 1 negated 
by the MPU68020) the IDLE state is still reached. 
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B.3.4 UPDATE INDICATOR CYCLE 

The UPDATE INDICATOR cycle is composed by the following states: 
CACHE'IDLE, START Main Memory, CACHE BUSY, and UPDATE INDICATOR (see 
Fig. B,.3.4.1). 

The START Main Memory and CACHE BUSY states are reached under 
the same conditions and perform the same operations explained for 
the CACHE REPLACE cycle (see Section B.3.3) • . 

The UPDATE INDICATOR state is reached when: 
, 

ul,~ the cycle star:ted" ,l?y,.the",MPIJ6B,O'.2D,,~i.,s,.a.)?E.!\D,.;.c~,cl,e; 
Li'2'.""th-e"'RMC's'ig'ria1. 'is not asserted; 
u3. the selected previous hit/miss indicator is in the MISS 

state; 
u4. the total hit condition (sector hit and block hit) is 

asserted. 

In this state the selected previous hit/m.iss indicator is 
positioned in the HIT status: the sought data is still delivered to 
the MPU68020 by the Main Memory. 

At this point, the "end cycle" condition is waited (LAS signal 
negated by the MPU68020) and then the IDLE state is reached. 
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B.3.5 WRITE THROUGH CYCLE 

The WRITE THROUGH cycle is made up of 
CACHE· IDLE, START Main Memory, CACHE BUSY, 
Fig. B. 3 .5 • 1) • 

the following states: 
a nd WRITE 'rHROUGH (see 

The START Main Memory and CACHE BUSY states are reached unde,r 
the same conditions and perfonn the same operations explained in the 
CACHE REPLACE cycle (see Section B.3.3) • 

. 
The WRITE THROUGH state is reached when the following events are 

veri f i edF 

wI. the cycle started by the MPU68020 is a WRITE cycle~ 
w2. the total hit condition (sector hit and block hit) is 

asserted. 

In this state, the current pointed block is updated with the 
data provided by the MPU68020. The block and related check bits 
updating can be done at one or two or three or four bytes level 
according to the status ·of the PADDOO, PADDOl, SIZEO, and SIZEl 
signals driven by the MPU68020. 

The IDLE state is reached when the "end cycle" condition (LAS 
signal negated by the MPU68020) is detected. 
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B.3.6 CACHE NOP CYCLE 

The CACHE NOP cycle is made up of the following states: CACHE 
IDLE, START Ma in Memory, CACHE BUSY, a nd CACHE. NOP (see Fig. 
B.3.6.1). 

The START Main Memory and CACHE BUSY states are reached under 
the same conditions and perform the same operations explained for 
the CACHE REPLACE cycle (see Section B.3.3). 

The CACHE NOP state is reached when the following conditions. 
I 

occur: 

nl. the cycle started by the MPU68020 is a.WRITE cycle; 
n2. the sector miss or the block miss condition is asserted. 

In the CACHE NOp· state no action is performed because the 
MPU68020 is updating an infprmation "not present in cache. 

Also in .this cycle,· the "end cycle" condition is waited (LAS 
signal negated by the MPU68020r and then the IDLE state is reached. 
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B.3.7 CACHE" WAIT CYCLE 

The CACHE WAIT cycle is composed by CACHE IDLE, START Main 
Memory, and CACHE WAIT states (see Fig. 8.3.7.1). 

The START Main Memory state is reached under the same conditions 
and performs the same operations described for the CACHE REPLACE 
cycle (see Section 8.3.3). 

The'n the passing to the CACHE WAIT state occurs when at least 
one of the following events is verified: 

w J. .~ ."I,t;he-i.~BAS, .si.,g nal .~. is· t.uOO t ,a sse r:t·eO' ·,{..t.ha t r: j,.s .,', th e· ..p.res e n t cy c 1 e 
is not valid and probably the MMU will assert the BERR or 
BERR and HALT signals); 

w2. the MPU68 02 0 has reques ted a cycle towa rds the Ma in Memory 
of the other CP (the signal DC64P-00 is not asserted); 

w3. the RMC sig nal is asserted and the cycle started by the 
MPU68020 is a READ cycle. 

The CACHE WAIT state does 
resources and the cache waits 
is, LAS signal negated by the 
the IDLE state. 

not perform operations in the cache 
for the "end cycle" condition (that 
MPU68020) that permi ts the retu rn to 
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Fig. B.3.7.1 Cache Wait Cycle Diagram 
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B.3.8 MONITOR CHECK CYCLE 

This cycle is made up only of two states: CACHE IDLE a nd MONITOR 
CHECK (see Fig. B.3.8.1). 

The MONITOR' CHECK state is reached when a f>10NITOR request is 
present and only from the CACHE IDLE state. This means that the 
ASYNCHRONOUS SERVICE ACTIVE flip-flop is set,· that is, the MONITOR 
request, is immediately serviced if the MPU68020 is not accessing the 
Main Memory Space. On the other hand, when it is addressing the Main 
Memory Space the MONITOR request is pending until the detection of 
the "ena cycle" condition and only .now the ASYNCHRONOUS SERVICE 
ACTIVE fJ.ri,?"",fJ:,op, .. ·t"S':-.~.... . ,: '·"1 •• '" .. ,' ,., "", .. 

The MONITOR request is asserted when (see also Table B.5.8.1): 

mI. the cache is ~ctive; 
m2. the current VME Bus master is performing a WRITE cycle; 
m3. the wri te VME cycle is di rected towa rds the coupled Mai n 

Memory; . 
m4. the Monitor FIFO is not full; 
m5. the MONITOR request is not already asserted that means a 

MONITOR request is still pending and only when it will be 
servi~ed, the actual request will be newly asserted. 

If the m4 condition is not met, the MONITOR OVERFLOW condition 
is set, then a CACHE FLUSH cycle, wi 11 be activated (see Section 
B.3 .9) a nd ani nterrupt of level 7 is p rov ided to the MPU68020; 
instead of, when it is verified the current VME address is stored 
into the Monitor FIFO at the receiving of the VDTACK-OO signal (that 
means the actual VME SLAVE has not found errors of any type 
executing the write operation). 

In the MONITOR CHECl< state .the following activities are 
perf ormed: 

mcl. changing the selection input, the SECTOR and BLOCK ADDRESS 
MULTIPLEXERS drive the MONITOR addresses; 

mc2. the Hit Sector Number Reg ister is clocked to store the 
sector number that eventually has matched the sector 
address ,field of the current MONITOR address; 
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mc3. if the total hit (sector hit and block hit) condition is 
verified the block valid-bit addressed by the current 
MONITOR block add ress field of the B lock Memory' poi nted by 
the Hit Sector Number Register is reset to zero; in this 
rna nner the corrispond i ng data block in the Ca che Data 
Memory is not valid. If a miss condition occurs no block 
valid-bit is updated; 

mc4. reset the MONITOR request; 
mcS. reset the content of the Hit Sector Number Register; 
mc6. change the selection of the address multiplexers that now 

return to drive the MPU68020 addresses; 
mc7. reset ,the ASYNCHRONOUS SERVICE ACTIVE flip-flop. 

The time spent by the cache to perform a MONITOR CHECK cycle is 
three machine clocks (180ns in the case of 16.67 MHz clock 
frequency) • 

During this time, and precisely in any of the pz:evious three 
machine clocks, the MPU68020 can start an external cycle towards 
the Main Memory Space: in this case the Cache Controller stops the 
MHU operations and delays the Hain Memory starting or the MPU68020 
DSACKO-I sig'nals asserting until the MONITOR CHECK cycle is 
terminated (at maximum for three machine clocks). It must be added 
that, if the MPU68020 performs an external cycle towards a local 
resources (EPROM, TIMER, etc.) this cycle and the MONITOR CHECK 
cycle run in parallel. 

The Table B.3.8.1 summarizes the activities of the cache 
ASYNCHRONOUS SERVICES (that is, the MONITOR CHECK cycle a nd the 
CACHE FLUSH cycle) originated by the MONITOR request and the GENERAL 
FLUSH request. 



~~~~~~' ""'ooo~,o,~,,~' _,00_' _"'~' _, ~,~ __ ~~~, .0,,,,,,_,,'·0.'.0.0_,.0 o~~_ 

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

c 

o 

() 

'", 
' ....... 

IHONEYWELL INFORMATION/ I SPEC. NO. I SHEET IREVISIONI 
SYSTEMS ITALIA SG~12 PDD 88 

I PREGNANA MILANESE I I A78139983 I OF 340 I AA I 
+---------------------+-------------------+-----------+--------+--------+ 

Table B.3.8.l Asynchronous Service Activities 

GENERAL 
FLUSH 
REQUEST 

o . ---------
o 

~mN I TOR TOTAL 
REQUEST HIT 

o X 

1 . 0 

Operations 

No Action 

Hit Network activation, load Hit 
Sector Number Reg., reset Monitor 

o -~~~i:~~-~~~;:~' rE~~l~~~~E1~r~~~~~3~~~~~I~~:----

1 x x 

X --) don't care 

GENERAL FLUSH REQUEST: 

Valid-Bit to the specified address, 
reset Monitor req., reset Hit Sector 
Number Reg. 

Reset Sector Valid Bits, reset Shift 
Reg., reset' Block Valid-Bit Memory, 
reset Pre-Hit indicators, reset 
General Flush req., reset Monitor 
Logic (also an eventually Monitor 
req. pending), reset Block and Data 
parity error registers. 

- Power On Reset ~ 
- Operator Panel Reset; 
- Disable Cache; 
- Monitor Overflow. 
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B.3.9 CACHE FLUSH CYCLE 

The CACHE IDLE a nd the CACHE FLUSH a re the two sta tes of the 
CACHE FLUSH cycle (see Fig. B.3.9.1). 

The CACHE FLUSH state is reached when a GENERAL FLUSH request is 
present and only from the CACHE IDLE state. The ASYNCHRONOUS SERVICE 
ACTIVE flip-flop is set and the GENERAL FLUSH request is immediately 
serviced if the MPU68020 is not accessing the Main Memory Space. 
Instead',of, if a Hain Memory Space access is running, the GENERAL 
FLUSH request is pending until the "end cycle" condition is detected 
a nd only', now the ASYNCHRONOUS SERVICE ACTIVE f I ip- f lop is set • 

.... : . 

The GENERAL FLUSH request arises when one of the following 
conditions is detected: 

fl. power-on RESET; 
f2. push-button RESET; 
f3. cache disactivation (CNTRGO+OO signal goes high); 
f4. VME Monitor FIFO overflow. 

It must be pointed that if the MONITOR request and the GENERAL 
FLUSH request occur at the same time the GENERAL FLUSH request has 
the highest priority. 

The operations performed in the CACHE FLUSH cycle are the 
following (see also Table B.3.8.1): 

cfl. the eight Sector-register Valid Bit are put in the "Not 
Valid" status (logical ONE level); 

cf2. "shift register" initialization (at the beginning it 
points the sector #0 resources); 

cf3. reset all the Block Valid-Bits, that is, reset the entire 
Block Valid-Bit Memory; 

cf4. the four previous hit/miss indicators are initialized in 
the MISS status; . 

cfS. reset the block and data parity-check error registers; 
cf6. the STSRGO+OO, STSRGl+OO, STSRG2+00, and STSRG3+00 

interface signals are put at ZERO level (see also Section 
B.4) ; 

cf7. reset the VME Monitor logic (reset also an eventuGllly 
MONITOR request pending); 

cf8. reset the GENERAL FLUSH request; 
cf9. reset the ASYNCHRONOUS SERVICE ACTIVE flip-flop. 
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After this, the CACHE IDLE state is still reached. 

The above operations are accomplished with four machine clocks 
(240ns in the case of 16.67 MHz clock frequency). 

As described in the previous Section,. in any of this four 
machine clocks t'he MPU68020 can start an external cycle towards the 
Main Memory Space: in this case the Cache Controller stops the ~1MU 
operations and delays the Main Memory starting or the MPU68020 
DSACKO-l signals asserting until the CACHE FLUSH cycle is completed 
(at ma~imum for four machine clocks). It must be added that, if the 
MPU68020' performs an external cycle towards a local resources 
(EPROM, "TIMER, etc.) this cycle and the CACHE FLUSij cycle run in 
parall .... ' . "." . '.', " :, . . ,." .'.: ., .'. 
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B.4 CACHE DIAGNOSTIC FEATURES 

In this Section will be described the diagnostic features 
provided by the cache memory and a detailed description of the cache 
command and status signals. 

Two interface signals driveable by the CP board have the natutre 
of commands (see also Section B.6) and precisely: 

- C~TRGO+OO 

• '.( • I 

when it is at level ONE the cache 
"not active": in this condition only 
FLUSH cycle can be executed; 

board is 
the CACHE 

.. "':" .; ... ·.lM1H!;thd .. ;t;", ,~'S···i!I't··t ,I'i.'a\l!c·l ~:'%f!RO .··"tn'e;" '~ch·e· board is 
"active" and anyone of the cycles described 
in Section B.3 can be performed; 

.-' 
after a RESET this signal arises at level ONE; 

- CNTRGl+OO when it is at level ONE the cache board is 
enabled to work in NORMAL mode; 
when it is d ri ven·to level ZERO the cache 
board is enabled to work in DIAGNOSTIC mode; 

also when the DIAGNOSTIC mode is selected, the cache is able 
to execute any cache cycle; after a RESET the NORMAL mode is 
activated. 

On the other hand, six interface signals provided by the cache 
can be read by the CP board'; they have the meaning of status signals 
(see Section B.6) and have the following description: 

- CHPRES-OO 

- CDMOWF-OO 

this s ig na 1 is at level ONE when the cache 
boa rd is not ins e rted into the sys tern; 

• a level ZERO is forced when the cache board is 
inserted into the system; 

• when an overflow condition occurs on the two 
level FIFO of the VME Moni tor log i c a low 
impulse is provided on this line and a level 7 
MPU68020 interrupt is act'ivated; a~ter a RESET 
this signal is inactive (level ONE): 
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STSRGO+OO 

.,-,-. 

- STSRGl+OO 

- STSRG2+00 

- STSRG3+00 

this signal gives to the MPU68020 the 
knowledge of the DSACKO, 1 signals activation 
by the cache board at cycle level. After a 
CACHE FLUSH ~ycle this line is at level ZERO: 
then, each time that the cache board provides 
the DSACKO, 1 s ig na Is (on the HIT cycle a nd on 
the RERUN cycle) this signal changes its 
s tat u sin tog g 1 e man n e r . t not her word s , i t 
must be remembered the last STSRGO+OO signal 
status to compare it with the current value 
and if a match occurs the cache board has 
started the Main Memory; instead of, if a 
mismatch occurs, the cache board has provided 

, .. ' ,.~.,.. ~-n..e; .. 'DSAOK 0 . .,J;;,.:~.s;j;g;na:.i,:s ·:{.·a~d· .:~.nc·e·~ -..eft eo ~\Sa.t.a : 

• this Ii ne informs at cycle level the MPU68020 
when the cache board requests a RERUN cycle. 
After a CACHE FLUSH cycle this signal is at 
level ZERO: then, each .time that a MISS 
condition is detected after a DSACKO,1 signal 
assertion this line toggle its status. No 
change from the previous stafus means "RERUN 
cycle not requested"; if a change occurs a 
"RERUN cycle is requested": 

• this signal has the meaning of cache data 
parity error and is driven to level ONE when-a 
par i t y err 0 r i s d e t e c ted d uri ng are ad 
operation of the Cache Data Memory: the 
parity-check bits control is performed only 
du ri ng the HIT cycle. After a CACHE FLUSH 
cycle this line is driven at level ZERO: 

• this signal is the logical or of the cache 
data parity error and the cache block parity 
error and goes to level ONE when almost one of 
these two errors a ri s es. The block check bi t 
control is performed each time the Block 
Valid-Bit Memory is read, that is in all cache 
cycles except in the CACHE FLUSH cycle. This 
line is driven to level ZERO after a CACHE 
FLUSH cycle execution. When this signal is 
used in combination with the STSRG2+00 signal 
is possible io detect which memory has 
provided -the parity error. When a cache parity 
error occurs the HALT signal of the coupled 
MPU68020 is asserted and only a push-button 
RESET or a power-off power-on sequence can 
restart the halted MPU68020. 
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It must be pointed that the STSRGO,1,2,3 signals can be software 
resettable: infact, a CACHE FLUSH cycle can be originated by the 
MPU68020 pe·rforming a "cache active and cache not active" sequence, 
that is, driving the CNTRGO+OO signal first to level ZERO and then 
to level ONE. 

In the Table B.4.1 is summarized the operations and the meanings 
of the above cache command and status signals. 

Table B.4.1 Cache Command and Status Signals 

. S.iJ;"na:!:·1"'~·, ... Log-i'eel ~. ' , .. .. Value 
Name, Value Meaning/Operation After 

RESET 

I 
C 0 Cache Board Active 
0 CNTRGO+OO I 
M 1 Cache Board Not Active 
M 
A 0 . Diagnostic l-1ode 
N CNTRGl+OO I 
D 1 Normal Mode 
S 

0 Cache Present 
CHPRES-OO N.A. 

I Cache Not Present 

0 VME Monitor Overflow ( low impulse) 
CDMOWF-OO 1 

1 VME Moni tor Overf low Not Active 

S CHANGE Cache DSACKO,1 Asserted 
T STSRGO+OO 0 
A' NO Cache DSACKO,l Not Asserted 
T CHANGE 
U CHANGE Cache RERUN Cycle Requested 
S STSRGI+OO 0 

NO Cache RERUN Cycle not Requested 
CHANGE 

0 No Cache Data Pa ri ty Error 
STSRG2+00 0 

I Cache Data Pa ri ty Error 

0 No Cache Data/Block Pa ri ty Error 
STSRG3+00 0 

1 Cache Data/Block Parity Error 

N.A. --> Not Applicable 
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It must be added that the cache ·operation mode is determined by 
the CNTRGO,l signals coding. The Table B.4.2 shows how the above 
signals must be set to select the particular cache operation mode 
c.hosen. 

Table B.4 .'2 Cache Operation Modes Summary 

CNTRGl+OO CNTRGO+OO Cache Operation Modes . 
----------- ----------- -------------------------------------

'. 

.... :. ( (';..r .'.:1.,. J '1 •.• '; ·f); ~~ l"~·V .• ·,.··.( ~.: ~~'~:":'i '~~ ". -:IN.oo'rnta i"1'\" 0(; .... 
'. 

0 0 Diag nosti c Mode 

0 1 Monitor Overf low Diagnostic Mode 

1 1 No Action I 
I 

The Monitor Overflow Diagnostic Mode can be activated only in a 
MONO-CP environment and allows the testing of the Monitor Overflow 
generation logic. This check is perfonned accesing the not existing 
second Main Memory: in this manner the VME Bus addresses is 
registered when the System Controller drives the VBUERR-OO signal 
for time-out expiration: then, the Monitor request is blocked and so 
on the third access the FIFO overflow must arise producing a level 7 
MPU68020 interrupt. 

When the DIAGNOSTIC MODE is selected the followi ng condi tions 
are forced: 

a. the Data Check Bits are always loaded (during 
REPLACE cycle or a WRITE THROUGH cycle) into 
Check Rams with a level ONE; 

a CACHE 
the Data 

b. for the Block Valid-Bit Memory the inverty-check feature 
is implemented, so du ri ng a CACHE REPLACE cycle or a 
MONITOR CHECK cycle the Block Check Bits are built to 
perform the ODD parity (in NORMAL MODE the E~EN parity is 
provided) i 
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c. the generation of the MPU68020 HALT signa~ is disabled to 
permits the testing of the cache memories and of the 
relative parity-check circuitries avoiding to halt the 
Ml?U68020i 

d. the MONITOR request is asserted only when the ,MPU68020 
accesses (in read or write, preferably in read) the Ma,in 
Memory Space of the not existing second Main Memory: iln 
this case the VME Bus cycle will terminate wit.h a bus 
error (VBUERR signal assertion) that stores the current 
VME Bus address in the MONITOR FIFO (obviously if the 
MONITOR FIFO is not full ). This feature can be used, in a 
MONO-CP environment, to perform block invalidations 
accessing the not existing second Hain Memory at the same 
location address of the previous cached information: in 
this manner the VME Bus interface and the MONITOR logic 
can be tested. Instead of, in a DUAL-CP environment the 
above mechanism can not be used but the same cache area 
can be tested by the other CP or by any other VME Bus 
master that performs VME Bus write cycles towards specific 
address locations of the first Main Memory. 

Therefore, all the cache areas can be tested 
checking adequately the cache command and status 
perf ormi ng opportu ne cache cy cle sequence. 

driving 
s ig nals 

and 
and 
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8.5 CACHE ARCHITECTURE BLOCK DIAGRAM 

The' cache memory architecture consists of the following modules 
(see Fig. 8.5.1): 

- Cache Address Multiplexing; 
- Cache Content-Addressable Memory; 
- Cache Valid Bit Memory; 
- Cache Comparator; 
- Ca~he Hit/Miss Detection; 
- Cache Hit/Miss Prediction; 
- Cache Data Memory; 
- V.ttE .. .ajJ5 ... MQnit..o.!:"~ ' .. :. '.' :.'. :' ".;.' .,' ,«' ,,'.' .. "", .:.; ..... 
- Cache Activity Control and Timing Logic. 

The following Sections describe in detail the above modules from 
the hardware point of view. 
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B.5.1 CACHE ADDRESS MULTIPLEXING 

This module 
(SECTOR mux and 
B.5.l.1. 

consists essentially of 
BLOCK mux) of the 2 -- > 1 

15 SECTOR 
PADDII ---/---> CP Cycle ADDRESS 
PADD25 MUX 

------------- ---/---> 
15 15 

CMADll ---/---> MQni tor 
CMAD25 Check Cycle 

. . I 
CMONCY+OO ------------* 

I 
v 

9 
PADD02 ---/---> CP Cycle 
PADDlO 9 

------------- ---/---> 
9 

CMAD02 ---/---> Monitor BLOCK 
CMAD10 Check Cycle ADDRESS 

MUX 

two multiplexer groups 
type as shown in Fig. 

CAMUll 
CAMU25 

CAMUOO 
CAMU08 

to the 
Comparison 
Logic 

Block 
Valid-Bit 
Memory 
Address 

Fig. B.5.1.l Address Mux Block Diagram 

Only during a MONITOR CHECK cycle the CMONCY signal is at level 
ONE and so the latched VME add resses Of rom the MONITOR FIFO are used 
by the COMPARISON logic and to address the Block Valid-Bit Memory: 
normally, CP cycles are selected and PADD02-PADD25 are muxed 
through. 
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B.5.2 CACHE CONTENT-ADDRESSABLE MEMORY 

The cache Content-Addressable Memory is organized in eight 
positions each one has the following layout (see Fig. B.5.2.1): 
fifteen bits are used to store a Main Memory Sector Base address 
(that is the physical address group PADD25-PADDll) and one bit has 
the meaning of CAM-position content validation bit (1 --> 
CAM-position content Not Valid; 0 --> CAM-position content Valid). 

bit 
15 

bit 
14 

bit 
00 

SVB --> Sector Valid Bit 

Fig. B.5.2.1. CAM Position Layout 

Each CAM-position is implemented with two 8-bit registers 
(74F374) and one flip-flop as shown in Fig. B.5.2.2. 

The input signals of this module are the following: 

- PADOll 
PADD25 

- CLSERx-OO 

the fifteen physical addresses provided by the 
MMU are connected on the inputs of each CAM 
positions; 

only one signal at a time is active, precisely 
that individuated by the Fifo Replacement Logic 
<Shift Register outputs), and it performs the 
storing of the actual PADDll-PADD25 addresses 
into the relative CAM-position registers and the 
validation of the relative Sector Valid Bit: 
this signals can be asserted during the CACHE 
REPLACE cycles only; . 
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PADDll 
PADD25 
------------> 

CLSERO-OO 
-----------> 
CAINIT-OO 
---------*-> 

CADPOO 
DRV CADP14 15 

-------------/--------

Position 0 

I '------'-1 

-*->0 R 74F 
109 

----0 S 
Q 

v 

718 
---/---*---/--

-->'CK 1 l_>~ 
74F 1\""74F I 
374 Y 

8 / 
7 I 

---/---------*---> 

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

CLSERI-OO Position 1 
-----------> 

I 
*-> 

I 

CLSER7-00 Position 7 
-----------> 

I 
--> 

Fig. B. 5 .2 .2 

* 
* 
* 

CAM Block Diagram 

to the 
Comparision 

Logic 

COSAOO 
15 COSA14 

-/--------> 
CSVBIO-OO 

----------> 
ClSAOO 

15 C1SA14 
-/--------> 

CSVBI1-00 
----------> 

C7SAOO 
15 C7SA14 

-/--------> 
CSVBI7-00 

----------> 
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- CAINIT-OO this signal initialize all the Sector Valid Bit 
(the CSVBlx-OO lines) to level ONE when a CACHE 
FLUSH cycle is requested, 

and the output signals are sixteen lines for each CAM-position: the 
fifteen registered physical addresses (CxSAOO-CxSAl4) and the 
associated Sector Valid Bit (CSVBIx-OO). At cycle level, each one of 
these eight signal groups are all compared with the current physical 
address to search a match (that is the "sector hit" -condition). 
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B.5.3 CACHE VALID BIT MEMORY 

Th e B 10 c k Va li d - Bit m em 0 ry is 0 rg ani z ed i n e i g h t 512 x 2 m em 0 ri es 
each one relative to a specific sector-slot of the Cache Data memory 
(see ·also Fig. B.2.1). The size of each Valid-Bit memory is 
determined by the block number in a sector-slot, that is 512, and 
the layout of a Valid-Bit memory word is shown in Fig. B.5.3.1, 
where: 

bit bit 
I 0 

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

VBCK VB 

Fig. B.S .• 3 • I Valid-Bi t Memory Word Layout 

- VB 

- VBCK 

Valid Bit that when at level ZERO means "bloek not 
valid" and when at level ONE means "block valid" ~ 

Valid Bit Check that is the EVEN parity bit of the VB 
bit when the cache works in normal mode; in 
diagnostic mode (see also Section B.4) the ODD parity 
<that is the inverty-check feature) is provided. 

The Valid-Bit memory is physically implemented by eight SRA~1. 
AM9IS0, IKx4, 25ns access time, with RESET feature connected as 
shown in Fig. B.5.3.2. The. input signals of this module are the 
following: 

- CAMUOO 
CAMU08 are the 

Address 
ported 
Monitor 

nine addresses provided by 
Mux, so the Va 1 id-B i t memory 
between CPU cyc I es and th e 
cycles; 

the Block 
is dual 

VHE Bus 
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CBERR-OO 
---------> 
CMONCY+OA 
---------> 
CDIAGN-:-OO 
---------> 

LEVONE 

Qata IN 
and 
Pa ri ty 
Generat. 
Logic. 

CAMUOO-GAMU08 
CBOEA9-00 

ZGND 

v 
I 
0 

CCBERR-OO 

CCKBIT+OO 

I 
8 / 

I 
v v v v v 
I I I I I 0 

CS OE AO-A8 A9 DIN 
CBLWEO-OO 
----------> --0 WE 
CFLUSO-OO 

~-OIR 
AM9150. DOUTI __ ----------> 

Block Memory 0 

CBLWEI-OO 
----------> 
CFLUSI-OO 
----------> Block Memory 1 

* 
* 
* 
* 

CBLWE7-00 
----------> 
CFLUS7-00 
----------> Block Memory 7 

CLKCEK+OO 

v 

Parity CBLERR+OO 
Checking ---------> 
Logic 

8/8 / 

CPBITO+OO I' 
------------* 

CBVABO+OO 8 
------------ ---*---/----> 

CPBITl+OO 
------------* 

CBVABl+OO 

I CPBIT7+00 

CBVAB7+00 

---* 

to "the 
Hit/Miss 

Detection 
Logic 

Fig. B.5.3.2 Valid-Bit Memory Block Diagram 
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- CCBERR-OO 
CCKBIT+OO the Data In to the memory is CCBERR s ig na land 

CCKBIT signal is 'the associated parity bit. 
These signals come from a combinatory logic, the 
"Data In and Parity Generation Logic", that 
recevies three signals: CBERR (the MPU68020 BERR 
line), CMONCY (when at level ONE indicates 
Monitor Ctteck cycle in execution), and CDIAGN 
that decides the cache operation 
(Normal/Diagnostic). The above logic works as 
described in the following truth table: 

, 
'J' . " 

.' . <I •• , • 

CDIAGN-OO CMONCY+OA CBERR-OO CCBERR-OO CCKBIT+OO 
---------- ---------- ---------- ---------- ----------

1 0 0 0 0 

1 0 1 1 1 

1 1 X 0 0 

0 0 0 0 1 

0 0 1 1 0 

0 1 X 0 1 

X --> Meaningless 

that is, for the MPU68020 cycles, the Block 
Memory Data-I n is represented by the status of 
the CBERR line (when 1, Main Memory BERR not 
occurred, the block is validated; when 0, Main 
Memory BERR occurred, the block is always stored 
but not validated) and during a Monitor Check 
cycle the Data-I n is forced to ZERO to 
invalidate the relative block. The CCKBIT 
represents the parity bit that in nonnal mode is 
the EVEN parity bit and in diagnostic mode the 
inverty-check feature is provided; 
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CBOEA9-00 

- CBLWEx-OO 

. '.'~' .. '. (.' ' .. " 

- CFLUSx-OO 

this line is the block SRAM output enable: it is 
always at ZERO level except during a RESET 
operation where is recommended to drive it at 
ONE level (this occurs executing a Cache Flush 
cycle or a Cache Replace cycle wi th a sector 
miss condi tion) ; 

these signals are tied to the SRAM write 
enables; these lines are driven by the "Cache 
Activity Contz::ol and Timing Logic" one at a time 
and are selected: 

• during a Cache Replace cycle by the Shift 
. , "R;~9,i.s.,t,EH:_ ",out.p.u t.s <,Oll.~, .,s,ec.tor . .mis~ cond i t i on or 

by the'Hit Sector'Number Register outputs when 
only a bloc~ miss condition occurs: 

. duri ng a Monitor Check cycle by the Hit Sector 
Number Register outputs: 

these signals are the SRAM RESET inputs. A low 
impulse on this SRAM input clear a'll the SRAM 
locati'ons. These lines are driven by the "Cache 
Activity Control and Timing Logic": during a 
Cache Replace cycle with sector miss is asserted 
a line at a time selected by the Shift Register 
outputs, instead of, in a Cache Flush cycle all 
the lines are contemporarily asserted. 

It must be remembered that all the SRAM chip select inputs are 
tied to ground and so the data outputs availability depends only on 
the address inputs time. The rationales of this choice are that the 
handling of the chip selects determines a big delay on the data 
outputs availability and then the package power dissipation is very 
similar in the case of package selected or not selected. 

The output signals of this module are the eight Valid Bit 
signals CBVABx+OO and the relative eight parity-check-bit signals 
CPBITx+OO. The Valid Bit signals are received by the Hit/Miss 
Detection Logic and concur to determine the total hit condition. All 
the sixteen outputs are handled by the Parity Check Logic to 
determine the presence of the Block Valid-Bit memory parity error. 
This ,error is checked each time the Valid-Bit memory is used and 
when an error is found the coupled MPU68020 HALT signal is asserted 
and the microprocessor restarts its operations only after a button 
RESET or a new Power-on. 
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B.5.4 CACHE COMPARATOR 

This module consists of the comparator group organized as shown 
in Fig. B.5.4.1 and of the Encoding Logic for the three most 
signifi~ant addresses of the Cache Data Memory. 

Each compa ra tor section perf orms the compa ns 10n between the 
current physical address (CAMU11-CAMU25) provided by the MMU and the 

,relative sector registered addresses (CxSAOO-CxSAI4) and 
contempb,rarily ,is controlled the validity of the sector registerea 
addresses. 

On the other hand, each comparator section provides two 
comparision match signals, one active LOW and the other active HIGH: 
when these signals (CORxAB+/-OO) are asserted a Sector Hit condition 
is occurred: this event is registered into the Hit Sector Number 
Register, is used to 'find the Total Hit condition, and also to 
produce the high address of the Cache Data Memory: this Encoding 
Logic works by the followiong truth table: 

C C C C C C C C C C C 
0 0 0 0 0 0 0 0 D D D 
R R R R R R R R R R R 
7 6 5 4 3 2 1 0 A A A 
A A A A A A A A 1 1 0 
B B B B B B B B 1 0 9 
- - - - - - - - + + + 

--- --- --- --- --- --- --- --- --- --- ---
0 1 1 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 0 I 
1 1 0 1 1 1 1 1 1 0 1 

1 1 1 0 1 1 1 1 1 0 0 

1 1 1 1 0 1 1 1 0 1 1 

1 1 1 1 1 0 1 1 0 1 0 

1 1 1 1 1 1 0 1 0 0 1 

1 1 1 1 1 1 1 0 0 0 0 
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COSAOO 
COSA14 
-----------) 
CAMUl1' 
CAMU25 
---------*-). 

15 8 
-/---*-/-

15 . 
-/-*-

I 
7/ 

. I --;- I 
CSVBIO-.DD '-to' ". ',,~ ... --,-- 7~'F I --TORr 
--------- ->1--------- 521Io-*---~-­

ZGND ---

C1SAOO 
C1SA14 
--------- -) 

*-> 
CSVBII-OO 
--------- -> 

C2SAOO 
C2SA14 
--------- -> 

*-> 
CSVBI2-00 
--------- -> 

I 
Compa ra tor Sector 0 

Comparator Sector 1 

Comparator Sector 2 

* 
* 
* 
* 

to the 
Hit/Miss 

Detection 
COROAB+OO 8 Logic 
----------*---/--------> 

to Hit 
Sector 
Number 

COROAB-OO 8 Register 
---------- --*--/----*----> 

CORIAB+OO , I 
----------* 
CORIAB-OO 

--* 

COR2AB+00 
----------* 
COR2AB-00 

--* 

I 

I 
v 

Data 
Memory 
High Add. 

. Encoding 
Logic 

I 
3 / 

I 
v 

CDRA09 
CDRAl{) 
CDRAII 

C7SAOO 
C7SA14 

I 
---------------------------- COR7AB+00 

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

CSVBI7-00 COR7AB-00 
-----------) 

Comparator Sector 7 

Fig. B.5.4.1 Cache Comparator Block Diagram 
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It must be pointed that the CORxAB combinations permitted are 
only eight because only a sector hit at a time (or none) can occur 
during an Ml?U68020 cycle and besides that the comparator module is a 
combinatory 109ic that works at any time. 
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B.S.S CACHE HIT/MISS DETECTION 

This combi natory module is used to detect the total Hi t/Miss 
condition. This circuitry is implemented as shown in Fig. B.S.S.l. 

COROAB+OQ 

CBVABO+OO . 
-------~------
CINTMM+OO 
--------'-- * --

COROAB+OO 

CBVABl+OO 

*---

COROAB+OO 

CBVABl+OO 

74FlO 

74FIO 

.. 

74FlO 

0-------
I 
I 

0---
I 

0-------

r: . . .: . ~ .' .~'.:' .; .'.... ... .-

74F30 to the Cache 
CHITOT+OO Activity 

0--------- Control and 
Timing Logic 

Fig. B.S.S.l Hit/Miss Detection Logic Diagram 

When a Sector Hit condition occurs <CORxAB signal at level ONE), 
a Block Hit condition occurs (CavABx signal at level ONE), and the 
cu rrent MPU68020 cy cle is pe rf ormed towa rds the cou'p led Ma i n ~1emory 
the combinatory Total Hit condition is asserted (CHITOT+OO signal 
goes to level ONE) and will be used by the Cache Activity Control o Log ic to decide the cache cycle to execute. 
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It must be clear that the above logic as well as the CAM Memory, 
the .Valid-Bit Memory, and the Cache Comparator are shared between 
the MPU6802.0 cycles and the ~1onitor Check cycles. During a Honitor 
Check cycle execution the CINTr1M signal is always asserted because 
the VME Monitor logic captures only VME write cycles directed 
toward.s the coupled Main Memory. 
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B.5.6 CACHE' HIT/MISS PREDICTION 

This module provides the previous hit information on the basis 
of previous cycle hit status (relative at the same privilege): if it 
was an hit a previous hit will be provided, if it was a miss a 
previous miss will be provided and the coupled ~iain ~1emory will be 
started. The above functions are implemented as shown in Fig. 
B.5.6.1. 

LEVONE 
-----..... -- * --' J 

~~~~:~.=~~--I-- C 74FI09 
CSUDIN-OO --0 K UO 
-------------0 R ----------

LEVONE 
--------*-- .;] 

~~~:~~=~~ __ I-- c74F109 

CSUPIN-OO --0 K UP 

-------------0 R 

LEVONE 

--------*-- J 

~~:~:~=~~ __ I-- C7~F109 
CSSOIN-OO --0 K UO 

-------------0 R 

LEVONE 

--------*-- J 

~~~::~=~~ __ I-- C74FI09 

CSSPIN-OO --0 K UP 

-------------0 R 

CUOHIT-OO 

CUPHIT-OO 

CSOHIT-OO 

CFCOOO+OO 

CFC001+00 

CFC002+00 

LEVONE 
'----*-- 0 

------1--------,-- --
*-­
*--

1 
2 
3 
4 
5 
6 
7 

2 1 01 

74F251 
MUX 

8--1 
CPRHIT+OO 

0---------
to the 

Activity 
Control 

and 
Timing 

Logic 

1 ---> previous hit 
o ---> previous miss 

Fig. B·.5.6.1 Hit/Miss Prediction Logic Diagram 
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The four previous hit/miss indicators are handled as follows: 

after a Cache Flush cycle all the indicators will produce 
the prev ious MISS cond i t i on (assert i on of all CRxyIN-OO 
signals); after a Rerun cycle only the indicator selected 
by the current Function Code signals will be put in the 
MISS ~ondition with the assertion of the relative 
CRxyIN-OO s ig na 1; 

- afteF an Update Indicator cycle the indicator selected by 
the current Function Code signals will be put in the HIT 
condition asserting the corresponding CSxyIN-OO signal. 

During an MPU68020 cycle, a multiplexer 8 to 1 selects the 
indicator relative to the current cycle by the Function Code 
signals: so the mux provides the CPRHIT+OO signal that represents a 
qualifier of the current cycle. 
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B.5.7 CACHE DATA MEMORY 

The Cache Data Memory contains a 4K by 32 bit (16 Kbytes) static 
RAM plus a byte level parity for store data and program information: 
this memory is accessed only for MPU68020 cycles, differently by the 
CAM and Block Valid-Bit memories. 

The "cache data block" organization and structure is illustrated 
in Fig. B.S. 7 • 1. 

I(------~--------~-----~ data block --------------------------->1 

bit 
31 24 23 

I . 
16 15 

I 
08 07 

bit 
00 

<--byte3-->I(--byte2-->I<--bytel-->I(-~byteO--> (-- parity -->1 
check bits 

(--------------- Data Bus ------------------->1 
CDAT3l CDATOO 

Fig. B.5.7.l Data Block Structure 

The Cache Data Memory is physically implemented by twelve high 
speed (25 ns access time) Static RAM 4Kx4 of which eight store data 
and program information and the other four are used as SRAM 4Kxl for 
the parity bit storing: the organization of the Cache Data Memory is 
shown in Fig. B.5.7.2. This module also includes two other hardware 
blocks: the "Data Transceivers" and the "Parity Generator a,nd 
Checking Logic". 

The Cache Data Memory is accessed in READ, during the Hit and 
Rerun cycles, always at Long Word (32 bits) level: the data provides 
by the Data SRAM is delivered to the MPU68020 through the Data 
Transceivers and contemporarily are received by the Parity Checking 
Logic with the four Parity Check signals provided by the Check SRAM. 
The Parity Checking Logic produces four combinatory parity error 
signals (CDCERx+OO) active at level ONE: the CDCERx signals are 
strobed only in the Hit cycles and even if only one is active, the 
MPU68020 HALT signal is asserted because an incorrect data was 
latched by the microprocessor. 
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CDACSO-OO 
CDACSl-OO 

I I 
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I I CDACS3-00 
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--*--
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I I 
--*--
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8/ 

o 000 
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CHECK SRAM 

,<1·· ... , ,,,.1. ..... , 

CK3 CK2 CKI CKO 
I/O I/O I/O I/O 

I I I I 
----*-*-*----
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+ 5 V....-_--.- I 
---I RES 1--*----<----
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I 
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D D D 0 0 0 0 D I 
A A A A A A A A v v 
T T T T T T T T MUX 

C 
K 
E 
N 
D 
R 

DRV 3 2 2 1 1 0 0 0 --> S 2-->1 DRV 0--

9 / 

PADDIO 
PADD02 

I 4 3 

v 

6 5 8 

v v 

7 0 C 
D 
A I . 
T 4 / 
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v 

DATf XCV~'S: (14 74Ft431 I<-;--:~~:~~~: 
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Fig. B.5.7.2 Cache Data MentON Block ni ;1(1 r;!m 
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The Ca'che Data Memory is accessed in WRITE in the Cache Replace 
and Write Through cycles. During the Cache Replace cycle, that is a 
Read cycle 'for the ~1PU68020, the Long Word (32 bi ts) provided by the 
coupled Main Memory is also stored into the cache Data SRAM with the 
four odd parity check bits provided by the Parity Generator Logic 
and stored into the cache Check SRAM. During the Write Through cycle 
with the hit condition present the data provided by the MPU68020 
update the coupled Main Memory contents and also the cache memory 
contents: this updating can occur at byte, word, three bytes, and 
long word level and the parity check bits are generated in 
correlated manner. 

, 
The 'Cache Data Memory is addressed by twelve addresses: the ni ne 

leas t ··:6i4;rni~i,.oa.nt-.a re ·the·(JPADOOS'-'l'A~'2 - '8'dd'!'esses . prov id ed direct ly 
by the MPU68020 (only a DRIVER circuit is present). The three most 
significant come from the High Address Encoding Logic (see Section 
B.5.4) that produces a coding (on three bits) of the actual hit 
sector number. 
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B.5.8 VME BUS MONITOR 

When a VME Bus master executes a write cycle towards the coupled 
Main Memory, the VME Monitor latches in the dual buffer FIFO the 
associated address and requests a Monitor Check cycle. If cached 
(valid), that entry is invalidated to eliminate stale data in the 
cache. Only very fast VME Bus write activity (cycle time faster than 
180 nanoseconds) may overrun the Monitor dual buffer FIFO: actually 
any VME Bus cycle is forecasted longer than any MPU68020 cycle. In 
,any case, the overrun condition will clear the cache (a Cache Flush 
cycle is executed) and assert the CDMOWF-OO signal (Monitor 
Overflow') that will produce a software handled level 7 MPU68020 
interru.J;:.!:.., """,',' ,,',,'.' .,.('~ .. ".;. ,,' "d,: __ ',., 

The VME Bus Monitor (refer to Fig. B.5.8.1) consists of the VME 
Bus signal receiver circuitry, the dual buffer FIFO used to latch 
the VME Bus address and the Monitor Timing and Control Logic. 

The VME Bus addresses (VADD31-VADD02) are latched at the 
beginning of any VME Bus' cycle by the' rising edge of the CADSTB+OO 
signal and so the CADD31-CADD02 addresses do not change, until the 
next VME Bus cycle-; this 'latching operation is performed on any type 
of VME Bus Read/Write cycle. ThEi" CADDli-CADD02 addresses go directly 
to the first FIFO buffer; instead the group CADD25-CADD12 can be 
modified (see Table B.S.8.1) depending on the VME Bus Master type 
and according to the VME Bus maps (see CPO POD). The VME Bus Master 
type is detected coding the VME Bus address modifiers (CADMD5 and 
CADMD4 signals; see also Table B.5.8.l). 

Table B.S.8.1 Handling of the CADD25-CA0012 Addresses 

VME MASTER CADM25 CADM19 CADM15 
CAOMD5 CADMD4 TYPE' CADM20 CADM16 CADM12 

-------- -------- ------------ -------- -------- --------
SHORT 

1 0 ( 16 ) 0 0 0 

STANDARD CADD19 CADDIS 
1 1 (24 ) 0 CADD16 CADD12 . 

EXTENDED CADD25 CADD19 CADDl5 
0 0 (32 ) CADD20 CADD16 CADD12 
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<--*-*-*-*-*-*-*----~--*-*----*--------~----> VME BUS 
to the 

S D D W DBA A A VADD31 
V V V V V V V V V ~ 

Sector and Block 
Y S S R T U D D D VADD02 Multiplexer 
R TTl A E S M M I 
EBB T CRT D D 30 / 
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o 0 0 000 0 / 

Dual 

I CADD02 10 . 

Buffer .... 

<-~ic C C C C ~ C C ci~-~~~~~~-I->~ n !1Hl1 !r'"F'·«~1·~·"':j1t, " ..... ," ' .' Bp~. ~_~~_> 
T OlE K R ----- 5 4 28112 #3 CFAD 
+v+v+v+v+v+v +v+v v CADM12 14 74F374 02-25 
I 1-------/-> 

CADM25 C 

CMAD25 
CMAD02 

FIFO 

2nd 
BUF. 

#3 
74F374 

c 

24 

\ 

CLOAD1+ I CLOAD2-
--------------*------I 

CLFULl- v 
-------->0 R C 0 

Monitor 74FI09 
h4F04J Tiroi ng and Control Ft)LL 

Logic Q I I 
CFULL1+ I 
<------*---- -------
CLOAD2+1 
CLMONR-

v v 
*-- J C . --0 R C 
1-0 K 74F 74F109 

CQ3RST- 109 MON 
-------->0 R 0 0 REO 
CMONRQ- MON OWFo 
<-----------.:.--- --------* 

C C 
V .... C .... C ... C ... C ... C ... C ... C ... C C D M 
plAIDls T Mlw Y L V M 0 
N C I L I T R C W M 0 N 
U A A E M 0 B L R M W R 
M C G F 0 0 L 0 I I F 0 
0 T N T 3 0 E K T NI 
+ + + + -v-v v v 
--v-- ---v--- ~ and. tiroi ng . to the 
sign. signals 0 Cache Activity 

Control Logic 

Fig. B.S.8.1 VME Bus Monitor Block Diagram 
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It must be pointed that is requested to load in the VME· FIFO 
only the VME addre5ses. corresponding to the Sector Address Field 
(stored into the CAM memory; CADM25-CADM12,CADD11) a nd the Block 
Address Field (CADDIO-CADD02) to detect the Block Valid-Bit. 
Actually, the VADD27 and VADD26 addresses are received but not used 
in anywhere. 

A VME Bus master performs a "Cache VME Valid Main Memory Access" 
(that is, the CVMMIN-OO s ig nal is asse rted) under the cond i ti ons 
described in the Table B.5.8.2. Only the accesses toward the coupled 
Main Memory are take into account because the other Main Memory 
contents are not cachable. 

'. 

Table B.5.8.2 Cache VME Valid Main Memory Access 

C C C C C C C C V C C 
A A A A A A A A P A V 
D D D D D D D D N C M 
M M M M M M M M U A M 
D D 3 2 2 2 1 1 M C I 
5 4 I 7 3 0 5 2 0 T N 

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

x x x x x x x 1 

0001 0 
V SHORT 1 O' NA NA 1 0 
M 0010 1 
E 

0001 0 
M STANDARD 1 1 NA NA 1 0 
A 0010 -I-

S 
T 0001 0 
E EXTENDED 0 0 NA NA 1 0 
R 0010 -1-

x --~ don't care 
NA --> Not Applicable 

If the CVMMIN-OO signal is asserted and the VME cycle ia a WRITE 
cycle (CLWRIT-OO signal asserted; this signal is latched at each VME 
cycle by a strobe that is the ored VME Data Strobes) the CYCLOK+OO 
signal is asserted and only in this case when the coupled Main 
Memory drives the VDTACK-OO signal the CLOAD1+00 clock is activated 
(see Table B.5.8.3). This means that, in normal mode, if the coupled 
Main Memory detects an error and drives the VBUERR-OO' signal, the. 
CLOADl+00 clock is not asserted and no real VME Monitor activities 
are performed. 
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Table 8.5.8.3 Handling of the CLOAD1+00 Signal 

C C V V C C C 
A D 8 0 L V L 
C I U T W M 0 
A A ·E A R M A Des cript i on 
C G R C I I 0 
T N R K T N 1 
+ + - - - - + 

-,-- --- ----- ----- --- --- --------- --------------------
0 0 x x x x 0 Cache Disabled 
'. (No Action) 
• i ',,~,', 

r _ ',., ..... ",:;' 
.. 

• •• < • 

. . . . ;-j" 

I I I 
, VME READ Cycle 

1 0 NA v 1 x 0 (No Action) 

L 
N 
o M 
r 0 I Coupled M.f>L not 
rn 
a 
1 

D 
i 
a 
g 
n 
0 

s 
t 
i 
c 

d 1 0 NA v· 0 1 0 Accessed 
e L (No Action) 

I lL Valid Access 
1 0 NA v 0 0 (Moni tor FI FO 

L Logic Started) 

I 

~L 
Diagnostic Access 

M 1 1 v NA (x) x (Moni tor FIFO 
0 L Log i c Sta rted) 
d 
e Diag nosti c Access 

" 

lL to Verify the VME 
0 1 v NA (x) x Moni tor Overf low 

L Condi tion (Moni tor 
FIFO Logic Started) 

x --) don't ca re 
(x) --) don't care but a READ access is preferred 
NA --> Not Applicable 

In diagnostic mode and in MONO-CP environment, the CLOADl+OO 

C···' signal is asserted only on the VBUERR-OO signal activation: this can 
/ be performed, for VME Monitor diagnostic purposes only, accessing 

the address space of the not-present second Main Memory. The started 
VME cycle is terminated by the System Controller asserting the 
VBOERR-OO signal for time-out expiration. 
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The Monitor dual buffer FIFO operations are: 

- storing the V~tEaddress in the first FIFO buffer: 
- shift the first FIFO buffer contents into the second FIFO 

buff er; 
- set the VME Monitor request; 
- set (if the case) the VME Monitor Overflow condition. 

The above operation are handled by three flip-flops: fifo FULL, 
MONitor REQuest, and MONitor OVerFlow (see Fig. 8.5.8.1). The 
operati'on starting comes on the rising edge of the CLOADl+OO signal 
as shown in Fig. 8.5.8.2. 

CLOADl+OO I ... 
-L 

v 
.,...-__ ...;;.;N_/FULL = 0 \_Y::..-__ -.-

\ 1 

v v 
Set MON OVF 
f lip- flop 

. Store VME Add. 
• Set fifo FULL 

I I 
v v 

Cache Flush Cycle 
Requested 

~ ____ ~N_/MONREQ = 1 \~Y ________ ~ 
\ _____ 1 

v 
WaitMON REQ = 0 

(Monitor Check Cycle 
pend i ng 0 r inS e rv • ) 

I <--------------------------------
v 

• Shift VME Address 
• Set MON REQ 
• Reset fifo FULL 

I Monitor Check Cycle 
v Requested 

Fig~ B.5.8.2 Monitor Dual Buffer FIFO Activities 
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B.5.9 CACHE ACTIVITY CONTROL AND TIMING LOGIC 

This module represent the basic cache circuitry used to decide 
and manage all the cache activities. This combinatory and sequential 
log i c ca n bed i v i d ed i n Tim i ng Log i c a nd Con t r 0 I Log i c • 

All the cache timing is synchronous with the MPU68020 machine 
clock (16.67 MHz) except' the Monitor Dual Buffer FIFO timing that is 
controlled by the VME Bus strobes. The Timing Logic is. made up oE 
four ti'ruing circuitries that handle respectively the following cache 
cycles: 

1 ---) 

2 -:--> 

• Cache Replace, 
• Update Indicator, 
· Wri te Through, 
• Cache Nop, 
• C a ch e Wa it, 

• Hit, 
Rerun, 

3 ---> Monitor Check, 

\ 

) - MPU68020 cycles 

I 
/ 

- VME Bus cycles 

4 ---) Cache Flush. - Asynchronous cycles 

The Control Logic on the basis of the CP interEace 
cach~ internal signals detects the current cache cycle, 
relative timing logic and manages the signal driving 
cache resou rces interested to the cu rrent cache cycle. 
Logic manages the following cache areas: 

- Cache Data Memory, 
- Data Transceivers and Latches, 
- Block Valid-Bit ~1emory, 
- CAM Reg isters, 
- Previous Hit/Miss Indicators, 
- Sector and Block Address Multiplexers, 
- Hit Sector Number Register, 
- Shift Register (FIFO Replacement Logic), 
- Synchronization Logic of the Cache Asynchronous 
- Block and Data Parity-Check Error Logic, 

and handles the CP control signals. 

signals and 
actives the 
towards the 
The Control 

Requests, 
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B.6 CACHt INTERFACE DESCRIPTION 

The cache board has two logic interface: the CP Interface and 
the VME Bus Interface. The first is physically implemented by the 
Y02 dedicated connector and by a portion of the Z02 VME Bus 
connector user pi ns. The VME Bus I nterface is implemented by the 
two VME Bus connectors ZO 1 and Z02: the Fig. B. 6.1 shows the th ree 
connectors present on the cache boa rd w~ th the associated log ic 
interfa.ce. 

ZOl I 96 
male 

L 
VME Bus 

pins Interface 
conn. 

;-
Y02 
96 

CP female 
Interface pins -conn. Z02- VME Bus 

96 Interface - male + 
pins CP 

conn. Interface 

'--

Fig. B.6.1 Cache Connectors and Interfaces 

The following tables (Table B.6.1, B.6.2, B.6.3 and B.6.4) 
provide a detailed description of each interface signal. 
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Table B.6.1 CP Interface Signals Y02 Connector Pin 
Assignment and Description 

S ig na 1 S ig na 1 
Pi n N. Name Source Des cript i on 

A01-A10 ZGND --- Logic GND level. 
A19-A22 
A25-A29 
A31-Bb.2 
B04-B05 
B06-B07 
B08-B09 ", , , ~ " " 

B11-B12 
B13-B14 
B15-B16 
B18-B23 
B25-B27 
B29-C01 

. CIO-C19 

BOI-B03 --- --- Pins not used. 
BIO-B17 
B30 

CPO I A02 DATAOO+CH CHO 

CPO 
A03 DATAOl+CH CHO 

CPO 
A04 DATA02+CH CHO 

CPO 
AOS DATA03+CH CHO 

Data Bus (bidirectional signals) 
CPO Byte 0 (least significant) • 

A06 DATA04+CH CHO 

CPO 
A07 DATA05+CH CHO 

CPO 
A08 DATA06+CH CHO 

CPO 
A09 DATA07+CH CHO 
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Table B.6.1 CP Interface Signals Y02 Connector Pin 
Assignment and Description (Cont/d.) 

S ig na I S ig na I 
Pi n N. Name Source Description 

CPO 
All DATA08+CH CHO 

CPO 
Al2 . DATA09+CH CHO 

I " CPO 
Al3 " .. ,j.; :~';"" •. idlAl.f-A·lO.+CH- Ii. ';'IOW' '. 

\ t ,,':', . .1'.1':" ~ ., I "','-

CPO 
Al4 DATAll+CH CHO 

Data Bus (bidi rectional sig nals) 
CPO Byte 1-

AIS DATA12+CH CHO 

CPO 
Al6 DATAI3+CH CHO 

CPO 
AI7 DATA14+CH CHO 

CPO 
Al8 DATAIS+CH CHO 

CPO 
CO2 DATA16+CH CHO 

CPO 
C03 DATAI7+CH CHO 

CPO 
C04 DATAlS+CH CHO 

CPO 
COS DATAI9+CH CHO 

Data Bus (bid i rectional sig nals). 
CPO Byte 2. 

C06 DATA20+CH CHO 

CPO 
C07 DATA21+CH CHO 

c CPO 
COS DATA22+CH CHO 

CPO 
C09 DATA23+CH CHO 
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Table B.6.1 CP Interface Signals Y02 Connector Pin 
Assignment and Description (Cont'd.) 

S ig nal S ig na 1 
Pi n N. Name Source Description 

CPO 
Cll DATA24+CH CHO 

CPO 
Cl2 DATA25+CH CHO 

, 

CPO 
C13 " DATA26+CH CHO I 

CPO 
Cl4 DATA27+CH CHO 

Data Bus (bidirectional signals) 
. CPO Byte 3 (most significant). 

Cl5 DATA28+CH CHO 

CPO 
Cl6 DATA29+CH CRO 

(-' 
CPO 

Cl7 DATA30+CH CHO 

CPO 
Cl8 DATA31+CH CHO 

C20 PADDlO+OO CPO 

C21 PADD09+00 CPO 

C22 PADD08+00 CPO 

C23 PADD07+00 CPO 

C24 PADD06+00 CPO 
Address Bus. These nine addr~sses 

are directly provided 
C25 PADD05+00 CPO by the MPU68020 and 

are the least signifi-

C cant logical addresses. 
C26 PADD04+00 CPO 

C27 PADD03+00 CPO 

C28 PADD02+00 CPO . 
.-- _.-
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Table B.6.1 CP Interface Signals Y02 Connector Pin 
Assignment and Description (Cont'd.) 

S ig nal S ig na 1 
Pi n N. Name Sou rce Description 

C29 PADD01+00 CPO Log ical add ress l. 

C30 . PADDOO+OO CPO Log ical add ress o . 

• , 

C31 , ' •. ;:." ... .:\i flMBMDSK*.D 0 ",," ... ,.C..P.O··,.,·i: :;)(aJ.·D·..Hemory::, Data ·:Ack:nowl.ed'ge .. sig na 1 
active at level ONE. 

C32 CASACT+OO . CHO Cache Asy nch ronous Servi ce ACTive • 
Cache busy for Moni tor cycle or 
Flush cycle. 

( "'" 

/ 

. 
A20 CDSAKO-OO CHO· Cache Data transfer and Size 

AcK now ledge. Bus response signals 
that indicate the requested data 

A21 CDSAK1-00 CHO transfer operation is completed. In 
addition, these two lines i ndi cate 
the size of the external bus port 
on a cycle-by-cycle basis. 

A23 CHALT-OO CHO Ca che HALT s ig na l. This line is 
provided du ri ng a Rerun cycle or 
to suspend the MPU68020 bus acti vi-
ty when a cache parity error occurs. 

A24 CBERR-OO CHO Cache BERR s ig na l. This line is 
provided only du ri ng a Rerun cycle. 

A'26 FCODEO+OO CPO Fu nct i on CODEs. These 3-bit func-
tion codes are used to identify the 
address space of each bus cycle. 

A27 FCODEl+OO 'CPO 

c A28 FCODE2+00 CPO 

A30 CCDSAK-IO CHO Cache Combi natory Data transfer and 
Size AcKnowledge. This sig nal 
informs the CPO that the CHO will 
provide the CDSAKO,l signals. 

-" 



.~-~-~.-... ~.~ .. -...... . 
+---------------------+-------------------+-------~---+--------+--------+ 
IHONEYWELL INFORMATION I SPEC. NO. SHEET REVISION 

I SYSTEMS ITALIA SGM2 PDD \ 128 
PREGNANA MILANESE A78139983 OF 340 AA 

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

c 
Table B.6.1 C PIn t e r fa c e S i g na 1 s YO 2 Con n e c tor Pin 

Assignment and Description (Cont/d.) 

S ig nal S ig na1 
Pin N. Name Source Description 

B19 SIZEO+OO CPO SIZE sig na Is i ndi ca te the number of . bytes remai ni ng to be transf erred 
for this cycle ~ These Ii nes, . 

B20 
. 

SIZE1+00 CPO together wi th PADDOO and PADD01, 
def i ne the active sections of the 

'. data bus. 
;":-.' ,"' . ..... .. .. 

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

I B2l RMC-OO CPO Read Mod i,fy w ri te Cycle p rov ides an 
i ndi cator that the current bus 
cycle is part of an indivisible 
read-modify-write operation. 

I B22 RWMP+OO CPO Read Write MicroProcessor signal 
. def i nes the MPU68020 data bus 

transfer di rection. 

B24 PAS-OO CPO ,Physical Address Strobe indicates 
that a valid physical address is on 
the bus • 

.. 

B26 BCLK1+CH CPO 16.67 MHz positive clock. This 
clock is in phase wi th that one of 
the MPU68020. 

B28 BCLKl-CH CPO 16.67 MHz negative clocks. These 
clocks are in phase opposi tion wi th 
that one of the MPU68020. 

A32 BCLK2-CH CPO 

c 
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Table B.6.2 CP Interface Signals 
Ass i g nrn e n t a nd Des c rip t ion 

. S ig na 1 S ig na 1 
Pin.N. Name Source Description 

A07-C08 ZGND· --- Logic GND level. 

AOa PADDll+00 CPO Log i cal add ress . prov ided by the 

'. 
A09 ..!~PADD12tAO· .. ,,CPO ." f' .. .. . . ' .. 

. . 

AIO PADDI3+00 CPO 

All PADDI4+00 CPO 

Al2 PADD15+00 CPO 

A14 PADDI6+00 CPO Physical Address 

A15 PADDI7+00 CPO 

A16 PADDI8+00 CPO 

COg PADD19+00 CPO 

CIO PADD20+00 CPO 

CII PADD21+00 CPO 
. 

Cl2 PADD22+00 CPO 

C14 PADD23+00 CPO 

C15 PADD24+00 CPO 

C16 PADD25+00 CPO 

Z02 Connector Pin 

11. This Ii ne is 
MPU6a020. 

. . .. ; .. •· .... ·0.· '.J ..... . . io ... 

Bus. This fourteen 
adresses are 
provided by 
the Memory 
Management 
Uni t. 
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Table B.6.2 CP Interface Signals 202 Connector Pin 
Assignment and Description (Cont'd.) 

S ig nal Sig nal 
Pi n N. Name Source Description 

A06 CNTRGO+OO CPO Cache Control sig nals (for the 
signal descriptions see the Section 
B.4 ) • 

C04 
. CNTRG1+00 CPO 

". 

COG , . .: .... ~ .~..s.TSRGO+OO CHO_, ,.,.Cadle Status -gig na Is (for the 
s ig nal des cript ions see the Section 
B .4 ) . 

C07 STSRG1+00 CHO 

COS STSRG2+00 CHO . 

C18 STSRG3+00 CHO 

'. ,. 
C17 DC64P-OO CPO This sig nal is active only when an 

MPU68020 cycle is referred to the 
coupled Main Memory. 

A04 CDMOWF-OO CHO Cache Data Monitor OverFloW is I 
provided by the CHO when an 
overf low of the monitor FIFO occurs 
(see also Section B.4). 

AOS ZGND CHO This ground has the meaning of I 
II cache p resent II (see also Section 

, 

B .4) • 

AO~-Al7 --- --- Pins not used. 
C03-C19 
C20 



(. ' 
/ 

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

HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 
SYSTEMS ITALIA SGM2 POD 131 

PREGNANA MILANESE A78139983 OF 340 AA 
I 

+---------------------+------~------------+-~---------+--------+--------1 

Table B.6.3 VME Bus Interface Sig nals - ZOl Connector Pin 
Assignment and Description 

Pin N. 

A09-A11 
A15-A17 
A19-B20 
B23-~09 

A32-B32 
C32 

B31 

A01-A02 
A03-A04 
AOS-A06 
A07-A08 
AIO-A20 
A30-A31 
B01-B02 
B03-B12 
B13-B14 
BlS-B16 
B17-B18 
B19-B21 
B22-B24 
B25-B26 
B27-B28 
B29-B30 
COl-C02 
C03-C04 
COS-C06 
C07-C08 
CI0-C13 
C3l 

A12 

Al3 

. 

. S ig nal 
Name 

ZGND' 

ZVP05 
... 

: 
. , . ... 

ZVP5SB 

.. 

VDSTBI-00 

VDSTBO-OO 

S ig na 1 
Source Description 

VME 

VME 

Logic GND level. 

+5V Voltage Supp1ay . 
, .... :. " .... ,," ~': . 

" .' '~, . 

+5V Voltage STANDBY (not used by 
CHO) • 

Pi ns not used. 

Data STroBe 1. Three-state driven 
signal that indicates during byte 
and word transfers that a data 
transfer wi 11 occur on data bus 
lines 008-015. 

Data STroBe O. Three-state driven 
signal that indicates during byte 
and word tra nsfers that a data 

I transf·er will occur on data' hl1~ 
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Table B.6.3 VME Bus Interface Signals - ZOl Connector Pin 
Ass i g nm e n t a nd Des c ri p t ion (C 0 n t • d • ) 

Pi n N. 

A14 

'. 

A16 

A18 

Cll 

C12 

A2l 

A22 

B04 

B05 

Sig nal 
Name 

VWRITE-OO 

VDTACK-OO 

VA DSTB":' 0 0 

VBUERR-OO 

VSYRES-OO 

CIAKCC-OO 

CIAKCC-OO 

CBGOCC-OO 

S ig nal 
Source Description 

VME 

VME 

VME 

VME 

VME 

CHO 

CHO 

CHO 

Th ree-s tate d ri ven signal that 
specif ies the data transfer cy cle 
in progress to be either :read or 
write. A HIGH level indicates a 
READ operation; a LOW level 
indicates a WRITE operation. 

Data Transfer ACKnowledge. Open­
collector driven signal generated 
by a VME Bus slave. The falling 
edge of this s ig nal i ndi cates that 
valid data is available on the data 
bus during a read cycle, or that 
data has been accepted from the 
data bus during a write cycle. 

ADdress STroBe. Three-state driven 
s i g na 1 t hat i nd i ca t es a val i d 
address is on the address bus. 

BUs ERRor. Open-collector driven 
signal generated by a slave. This 
signal indicates that an 
unrecoverable error has occurred 
and the bus cycle must be aborted. 

SYstem RESet. Open-collector driven I 
signal which, when low, will cause 
the system to be reset. 

This signal puts in short circuit 
the Interrupt Ack now ledge IN and 
the Interrupt Acknowledge OUT VME 
signals. 

This signal puts in short circuit 
the Bus Grant 0 IN and the Bus 
Grant 0 OUT VME sig nals. 

CBGOCC-OO CHO 
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Table B.6.3 VME Bus Interface Signals - 201 Connector Pin 
Ass i 9 run e n t a nd Des c ri p t ion (C 0 nt' d . ) 

Sig nal S ig nal 
Pi n N. Name Sou rce Description 

B06 CBGICC-OO CHO This s ig na 1 puts in short ci rcu i t 
the Bus Grant 1 IN and the Bus 

, Grant 1 OUT VME signals. 
B07 CBGICC-OO CHO 

I 
'C1l0" r ~~ ~ s~~!g~~~ ~f\liSI~rl~~~ °f~: c~~~u it B08 .;, .... I':'·.· .. ~ r'CBG2CC-OQ' , 

\ 
G ra nt 2 OUT VME s ig na Is • 

B09 CBG2CC-00 CHO 

BIO CBG3CC-OO CHO This signal puts in short circuit 
the Bus G ra nt 3 IN and the' Bus 
Grant 3 OUT VME sig nals. 

Bll CBG3CC-OO CHO 

A23 VADMD4+00 VME ADd ress MoDifier (bits 4 and 5) • 
Three-state driven Ii nes that 
provide to the CHO board the VME 

Cl4 VADMD5+00 VME Bus master type identification. 

A29 VADD02+00 VME 

A28 VADD03+00 VME 

A27 VADD04+00 VME 

A26 VADD05+00 VME VME Address Bus. 

A25 VADD06+00 VME 

A24 VADD07+00 VME 

C30 VADD08+00 VME 

C29 VADD09+00 VME 
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I 

Table B.6.3 VME Bus I nte rfa ce S ig na Is - 201 Connector Pi n 
Ass ig nment a nd Des cript i on (Cont' d. ) 

S ig na~ S ig na 1 
Pi n N. Name Sou rce Description 

C28 VADDIO+OO VME 

C27 . VADDII+OO VME 

'. 
C26 . ;",. 

.... dlA"DQJ:.2,t.o.o .VME 

C2S VADDI3+00 VME 

C24 VADDI4+00 VME 

C23 .' VADDIS+OO W1E 

C22 VADDI6+00 VME 

C2l VADDI7+00 VME 

C20 VADDI8+00 VME VME Add ress Bus. 

CI9 VADD19+00 VME 

CI8 VADD20+00 VME 

C17 VADD21+00 VME 

C16 VADD22+00 VME 

CIS VADD23+00 VME 
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Table B.6.4 

S ig na 1 
Pin N. Name 

A02-A22 ZGND 
A24-A31 
A32-B02 
B12-B2:2 
B31-C02 
C22-C24 

, I C31 ca - .... ",-... " 

A13-A29 ZVP05 
A30-B01 
B13-B32 
Cl3-C29 
C30 

A01-A19 --- .. 
A20-A21 
A23-A25 
A26-A27 
A28-B14 
B15-B16 
B17-B18 
B19-B20 
B21-B23 
B24-B25 
B26-B27 
B28-B29 
B30-COI 
C21-C23 
C25-C26 
C27-C28 

" 

VME Bus Interface Signals - Z02 Connector Pin 
Ass ig nment a nd Des cription 

S ig na 1 
Source Des cript i on 

--- Logic GND level. 

.'," , 

--- +5V Voltage Supplay. 

--- Pins not used. 

B03 VRESERV+Ol --- S ig nal Ii ne reserved for future VME 
bus enha ncements. 
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Table B.6.4 VME Bus Interface Sig nals - Z02 Connector Pi n 
Ass i g nm e n t a nd Des c ri p t ion (C 0 nt' d. ) 

Sig nal Sig nal 
Pin N. Name Source Description 

B04 VADD24+00 VME 

B05 
, 

VADD2S-00 VME . 
; , 

B06 VADD26+09 
~ 

VME 

B07 VADD27-00 VME VME Extended Address Bus. 

B08 VADD28+00 VME 

B09 VADD29+00 VME 
, 

, 
B10 VADD30+00 VME 

, 

Bll VADD3l-00 VME 
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B.7 CACHE BOARD PHYSICAL DESCRIPTION 

The cache board is an lIoptional ll board of the SGM2 system: up 
two cache boards can be present in the maximum system configuration. 

The main physical features of the CHO board are the following: 

- four printed layers; 
- about 900 networks; 
.- 1 74 ph y sic aID u a 1 I n 1 i n ePa c k ag e s , p 1 us 

resistors, capacitors and plus three 96 pin 
'. connectors; . 
- about 45 W of power dissipation; 
- 14.4 inch X 10.4 inch size board. 

dicrete 
EURODIN 

In Fig. B.7.l is shown the placement of the main logic areas of 
the cache board. 

The cache board is physically connected to .the system backplane 
by the ZOI and Z02 VME Bus connectors from which the board receives 
also the power supply (+5V). The Fig. B.7.2 illustrates a semplified 
layout of the SGM2 basic and extended backplanes to show the fixed 
positions to insert the cache boards. Further, the cache board is 
connected to the CP board by a jumper printed board that is plugged 
into the Y02 connectors. 
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SECTION C 

SYSTEM CONTROLLER (SCO) 

PRODUCT DESIGN DESCRIPTION 

PREPARED BY: M. FOLDES 

REVIEWED BY: A. LAZZARI 

c··.·.·, 
; . . 
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C.l SYSTEM CONTROLLER OVERVIEW 

The SCQ· is a single-module system controller that provides general 
syste~ utilities necessary for VMEbus-compatible modules. 
In addition the controller provides the connection with the Operator 
Panel,· the Power Supply Module and the Unattended System. 

The SCQ was specially desig ned to be the System Controller Board of 
the HISI SGM2 Microcomputer. 
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C.2 MAJOR BLOCKS DESCRIPTION 

The f igu re C. 1 shows a Ha j or Blocks, Di ~g ram of the SCO Sys tern 
Controller .. 

C.2.1 16.00 MHz SYMMETRICAL SYSTEM CLOCK 

The clock signal is provided per the VMEbus specification. SYSCLK is 
a l6.00-MHz symmetrical clock signal used for general system timing. 

C.2.2 SYSTEM RESET GENERATION 

An active-low 
mill is e co nd sin 
condit ions: 

system reset 
duration, is 

SYSRES * 
generated 

) s ig na 1, 
by any 

approximately JOO 
oft he f 011 'Ow i ng 

- Power up ~ 
- Closing of a manually operated switch located on the 

operator panel; 
- Before a power-off system request., 

C.2.3 AC-FAIL GENERATION 

The external AC-FAIL input (from now on referred as EX-FAIL*) is 
provided on connector P2 of the VMEbus and is driven by the system Power 
Supply. 

When the EX-FAIL* goes true, or after a power-off request, the' sca 
will respond by driving the VMEbus AC-FAIL* line low. 

On AC-FAIL* true, caused by an EX-FAIL*, after 4.5 milliseconds the 
SYSRES* sig nal wi 11 be driven low by the SCQ a nd after 300 usec a 
power-off command will be asserted to the Power Supply. 

When the cause is a power-off request the time between AC-FAIL* low 
and SYSRES* low can be greater (see chapter C.2.l0). 

It is possible to read in a proper register the AC-FAIL cause. 

The AC-FAIL timing is the following: 

AC-FAIL* 

RESET* 

ON*/OFF 
TO P.S. 

---------1-----------------------------------------------------
\- 4.5msec -/ 

-------------------------------------1 .. -------------------------
\-300 usec -/ 

1
_-----------­

-------~-------~---------------------------------
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C.2.4 BUS TIME-OUT GENERATION 

The SCO 'contains a bus timer that controls if a bus-cycle is longer 
then 60 microseconds. 
At the end of this time, BERR is driven low and will remain low until 
AS*, D81* and DSO* are all inactive, regardless the state of DTACK*. 

C.2.5 BUS ARBITER IN FIXED PRIORITY 

The bus arbitra·tion subsystem is designed to prevent simultaneous 
access of the VMEbus by two or more masters; it schedules request from 
mu It i P I.e ,.tl'Il'aste't:'S~·:f'ornoptimum dlllS .~sag L •.. ,' 

The arbiter supports all four levels of bus request, with a typical 
turnaround time of 100 nsec. 
The arbitration is in fixed-priority ( PRI ). 

In PRI mode, the arbiter grants the bus to the highest pending level 
of request, where BR3* is the highest and BRO* is the lowest. 
When a master has been granted the bus, the master indicates that it has 
control' of the bus by driving BBSY* low. To prevent a master from 
locking the bus, the arbiter will drive the BCLR* signal low upon 
receipt of a request on a level higher than that of the current bus 
master. The present master should then relinquish the bus in a 
reasonable period of time. 

C.2.6 CPU INTERRUPTER 

The SCO contains also the CPU-interrupter module. 
For this purpose the MC68153 Bus Interrupter Module (BIM) is used. It 
handles up to 4 independent sources· of interrupt requests on four 
different VMEbus interrupt levels. When the system interrupt handler 
begins an interrupt acknowledge cycle, the BIM can answer supplying an 
interrupt vector and ha ndli ng a 11 the ha ndshake. 
The SCO uses the MC68153 in a daisy-chain configuration. 

C.2.? CLOCK CALENDAR 

The VMEbus clock calendar is made using a MM58274 Microprocessor 
Real Time Clock. It has the following features: 

- Timekeeping from tenths of seconds to tens of years in independently 
accesible registers; 

- Leap year register; 
- Hours counter programmable for 12 or 24 hour operation; 
- Buffered crystal frequency output in test mode for easy oscillator 

setting. 
A battery back-up is provided to grant calendar supply during the system 
sta.nd-by. . 
At this cause a 3V lithium battery is installed on SCO board. 
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C.2.8 OPERATOR PANEL INTERFACE 

sca has a connector for operator panel interface. 
It ha nd les: 

Eight data for two hex-display ("TIL 3Ill and their blinking pin; 
- The 0 nand Sta nd- by bu ttons; 
- The informations for AC present LED, DC on LED, BATTERY on LED, 

STND-BY in progress LED, HW check LED and SW check LED; 
- The reset button. 

C.2.9 UNATTENDED SYSTEM INTERFACE 

A proper connector is provided to connect the sca to a remote 
station that can give an ON or STAND BY command to the system. 

C.2.10 POWER SUPPLY INTERFACE 

The sca System Controller provides the Power Supply l-1odule 
interface. 

The interface signals provided on the VMEbus sca P2 connector .are: 
- EX-FAIL* 
- ON*/OFF 
- 5VS (5 Volts DC, present with AC on) 

C.2.10.1 ON GENERATION 

The causes of an ON request to Power Supply can be two: 
a- from button on operator panel 
b- frem Unattended System 
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~\lhen one of the previous causes has occu'rred, the ON*/OFF line is 
driven low. The power goes on and when the 5V DC is stabilized, the 
EX-FAIL* is driven high by the Power Supply. 

The CPU can then read in a proper register the cause of tihe ON 
command. A three seconds time-out controls the correct system power-up, 
and if· in th is time the DC does not go on, the sys tern mus t be reset 
putting the AC breaker in the off position and then it is possible to 
retry the start-up. A failure on the retried start-up can be caused by a 
Power Supply malfuction. 

The status of the voltages is monitored on the operator panel Leds. 

C.2.10.2 'OFF GENEEATION 

The causes of an OFF request to Power Supply can be three: 
a- from button on operator panel 
b- from US 
c- from an ACfailure 

When one of the previous causes has occurred, the VMEbus ACFAI'L* 
line is driven low. The CPU can read a 'register to identify who 
generated the Stand-by request. In a AC failure case there are 4.5 msec. 
before the SYSRES* is generated, and after 300 usec a power-off command 
will be generated to the Power Supply. In the other cases the available 
time is greater (up to 15 minutes) and the real off ccmmand is given by 
the CPU (CPU COMM*), writing to a proper register when a graceful 
shut-down is made. In any case, after 15 minutes from the OFF request a 
Time-out logic gives however the OFF command to the Power Supply. 

The information that a Stand-by command is pending is monitored on'a 
proper Led on the operator panel. 

The OFF command for the points a- and b- is the following: 

AC-FAIL* 

CPU COMM* 

SYSRES* 

ON*/OFF 

------1 ------------1 1-----------------------------------------
\- Max 15 minutes -/ . 

-------------------11----------\ 
------------------------------

\ . 

-------------------11-----------1 1-----------------------------
\-300 usec-/ 

1_----------------­
-------------------1 I--------~-------------
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C.2.11 PORTABLE EPROM 

On the SCO System Controller there is a connector for a portable 
Eprom (only one time programmable) M27256 CARD -32 KBytes-. 
The contents of this Eprom is readable from the VMEbus. 

C.2.12 INTERNAL MEMORY MAPS 

The SCO memory space ranges from address 5FOOOOOO to address 
5FFFFFFF, 

It is possible to make all VMEbus cycles (Read, Write, 
Read/Modify/Write), but the SCO System Controller presents all its 
resou rces .,·,on .. the .. .8, • .-~ess, ,;.S.iga.i.f .ica.(lt.,,:p.lhte,.-;..:\~; ... ~.DQ) ;f"" ,05<"' "Lt is add ressa ble 
only at odd address. 
The following figure shows the total SCO memory maps: 

Hex Address 

+-----------------------------------+ 
5FOOOOOI 

BUS INTERRUPTER REGISTERS 
5FOOOOOF 

+-----------------------------------+ 
5FOOOOII I HEX DISPLAY I 

+-----------------------------------+ I R.F.U. . I 
+-----------------------------------+ 

5F000021 I SW REGISTER I 
+-----------------------------------+ 
I R.F.U. 
+-------------------------------~---

'SF000031 I ON OFF STATUS REGISTER 
+-----------------------------------+ 
I R.F.U. I 
+-----------------------------------+ 

5F000041 
CLOCK CALENDAR REGISTERS 

5FOOOOSF 
+-----------------------------------+ 
I R.F.U. I 
+-----------------------------------+ 

SFaOOOOI 
32KBYTES PORTABLE EPROM 

SFaOFFFF 
+-----------------------------------+ 
I R.F.U. I 

SFFFFFFF +-~---------------------------------+ 



c 

c 

+----------------~----+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION I SPEC. NO. SHEET REVISION! 

SYSTEMS ITALIA SGM2 PDD \ 149 
PREGNANA MILANESE A78139983 OF 340 AA 

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

C.2.12.1 BUS INTERRUPTER REGISTERS 

+------~----+------------------------------+-----+-----------+ 
I ADDRESS I REGISTER NAME \ ACC \ INIT. VAL. \ 
+-----------+------------------------------+----~+-----------+ 
~$5FOOOOOl CONTROL REGISTER 0 I R/W 0000 0000 I 
$5F000003· CONTROL REGISTER 1 R/W 0000 0000 
$5F000005 CONTROL REGISTER 2 R/\v 0000 0000 
$5F000007 CONTROL REGISTER 3 R/W 0000 0000 
$5F000009 VECTOR REGISTER a R/W 0000 1111 
$5FOOOOOB VECTOR REGISTER 1 R/W 0000 1111 
$5FOOOOOD VECTOR REGISTER 2 R/W 0000 1111 
$SFOOOOOF VECTOR REGISTER 3 R/W 0000 1111 

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

C.2.l2.2 HEX DISPLAY 

ADDRESS +----+----+----+----+----+----+----+----+ 
$5FOOOOll I D7 I D6 I D5 I D4 I D3 I D2 I 01 I DO I 

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

most s ig nif i ca nt 
hex-display value 

Write only register 

C.2.l2.3 SW REGISTER 

less significant 
hex-display value 

ADDRESS +----+----+----+----+----+----+----+----+ 
$5F000021 I XX I XX I XX I XX I D3 I D2 \ D1 \ DO I 

+----+----+----+----+----+----+----+----+ 
D3 = SPARE 
D2 = SPARE 
D1 = SW CHECK (O=on l=off) 
DO = DISPLAY BLINKING (O=on 1=off) 

Initial value XXXX XXOO 
Wri te only reg ister 
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C.2.12.4 ON OFF STATUS REGISTER 

ADDRESS 
$5F000031 

IN 

D7 

D6 
D5 
D4 

~----+----+----+----+----+----+----+----+ 
I D7 I D6 I D5 I D4 I D3 I D2 I D1 I DO I 

+----+----+----+----+----+----+----+----+ 
READ" 

= RESET CAUSE 

= OFF REQUEST 
= OFF REQUEST 
= OFF REQUEST 

BY AC-FA.IL 
BY UNATTENDED 
BY BUTTON 

. ,". '," 

SYSTEM 

(1=button 

(1=true 
(l=true 
(1=true 

O=power-on) 

0= false) 
O=false) 
O=false) 

D3 = ON REQUEST STATUS BUTTON (1=open O=closed) 

D2 = R.F.U. 

D1 = ON REQUEST BY UNATTENDED 
DO = ON REQUEST BY BUTTON 

IN WRITE 

D7-00 = MUST BE ZERO 

SYSTEM ( 1=t rue 
(1=t rue 

O=false) 
O=false) 

*****************************~************************ 
A WRITE CYCLE TO THIS ADDRESS CAUSE A SYSTEM SHUT-OFF. 
****************************************************** 
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C.2.12.5 CLOCK CALENDAR REGISTERS 

+-----------+--------------------------~---+-----+-------------+ 
I ADDRESS I REGISTER NAME I ACC I SIGN. BIT I 
+-----------+------------------------------+-----+-------------+ 

$5F000041 CONTROL REGISTER 
$5F000041 . CONTROL REGISTER 
$5F000043 TENTHS OF SECONDS 
$5F000045 UNITS OF SECONDS 
$5F000047 TENS OF SECONDS 
$5F.000049 UNITS OF MINUTES 
$5F00004B TENS OF MINUTES 
$5FU0004D UNITS OF HOURS 

I R D3 DX DX DO 
W D3 D2 Dl DO 
R D3 D2 D1 DO 

R/W D3 D2 D1 DO 
R/W D3 D2 D1 DO 
R/W D3 D2 D1 DO 
R/W 03 D2 01 00 
R/W 03 02 01 DO 

$ 5t?OOO:O:4:F.'( :,' 'TENS·:I'ClP"~HOUR~ 
$5F000051 UNITS OF DAYS 
$5F000053 TENS OF DAYS 
$5F000055 UNITS OF MONTHS 
$5F000057 TENS OF MONTHS 
$5F000059 UNITS OF YEARS 
$5F00005B TENS OF YEARS 
$5F00005D DAY OF WEEK 
$5F00005F CLOCK SETTING/INT. 

.' ", ,-'., " ~ ... ' " ... ',' . ~"'R'"'W .. "~·"t)·:r· .. ··D:G··· D1- 'DO 

REGISTER 

R/W 03 02 01 DO 
R/W D3 02 01 DO 
R/W D3 02 01 DO 
R/W D3 02 D1 DO 
R/W 03 02 D1 DO 
R/W D3 02 D1 DO 
R/W D3 D2 D1 DO 
R/W 0.3 D2 D1 DO 

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

NB: DX = MUST BE ZERO 

C.2.12.6 32KBYTES PORTABLE EPROM 

FIRST ADDRESS S5F800001 
SECOND ADDRESS $5F800003 . . . . . . . . . . . . . . . . . . . . . . . . 
LAST ADDRESS $5F80FFFF 
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SECTION D 

STATION PROCESSOR (SPO) 

PRODUCT DESIGN DESCRIPTION 

PREPARED BY: P. GONELLLA 

REVIEWED BY: A. GRASSI 
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D.l GENERAL DESCRIPTION· 

The Station Processor 0 is an intelligent communication processo'r 
with SGM2-VME bus interface, which supports up to 8 full duplex 
channel.s for serial communications and one Centronics/IBM parallel 
printer interface. 

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

In VME enviroment the Station Processor 0 is a slave controller fully 
compatible • .whicb,resPollds· . .to .. ,32-::bi.t ..add.r:essi.nQ ... ,and .. B ,or .. 16 .,bit data 
transfer·s'.'· CorrUn:unications between the system CPUs and the SP can take 
place in three ways: 

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

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

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

The memory of the SP consists of a 32Kbytes EPROM ar~a and of a static 
RAM area subdivided in 64kbytes of local-memory and 32kbytes of 
sha red-memory. 
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D.2 HARDWARE DESCRIPTION 

The· Major Block Diagram of the Station Processor 0 board is 
desc.ribed in details in Fig. 0.1 where it is possible to individuate 
the following functional blocks: 

- MICROPROCESSOR 

the microprocessor used is the 16 bit Motorola MC68000. It 
op.~,t;lites· •.. atf' .. 12. • .5 ... -Mhz .-;;~cl;£>ak.t .:al'ld .. .r:ti.1J,~ .. ~as·.a_n;·~addres·si.·ng' cap'ani i i ty 
up to 16 Mbytes (see para. 0.2.1); 

- INT & INTA LOGIC 

this logic penuits to handle the interrupt lines 
0.2.2.); 

- CHIP SELECT AND CONTROL LOGIC FOR LOCAL/SHARED AREA 

.( see para. 

the main functions car.ried o~t by this logic are the following: 

generation of the chip-selects; 

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

generation of DATA TRANSFER ACKNOWLEDGE signal towards 
MC68000i 

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

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

INTERNAL BUS VME BUS * 

* 

FF.FF.F.F 

FC.OO.OO 

F8.00.00 

F4.00.00 
~ ~ . . '" 

..... "'l"'O~'OLJ·. 'OlJ 

----------------------------! -----
RFU 256 Kbytes 

----------------------------! -----
ATTENTION LOGIC 

----------------------------! -----56.38.~0.OO 
RESET SYSTEM FAIL 

-~--------------------------! -----56.34.00.00 
RFtl .' .. " !. 

1----------------------------
RFU 

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

ES.OO.OO 1----------------------------
! 
! RFU 

EO. 00.00 ! --------------.--------------

RFU 

D8.00.00 

RFU 

00.00.00 

RFU 

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

SHARED SRAM 512 Kbytes 
I 

CO.oo.OO ----------------------------! -----56.00.00.00 

Map for the first Station Processor with the Processor Number O. 
For the others see para. 0.2.7 processor number and board type 
detection. 
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---------------------------~1 

PIT 

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

BO.OO.OO ----------------------------1 
PROCESSOR NUHBER REGISTER 1 

A8.00.00 1---~------------------------! 

RFU 

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

(/ RFU 
. 1 

98.00.00 !----------------------------! 

RFU 

90.00.00 !----------------------------1 

RFU 

88.00.00 !----------------------------1 
1 

RFU 

80.00.00 1----------------------------! 
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so.oo.oo 1----------------------------
RFU 

7S.00.00 !----------------------------
RFU 

• I. ' .," • 

. ,..:.~ -------.------.------~:...;..~~.-:..:...:;..; l' 
". ...;,~, 

RFU 

68.00.00 1----------------------------1 
RFU 

'60.00.00 !----------------------~-----! 1 
SI03 LINES 6-7 

! 

58.00.01 !----------------------------1 
SI02 LINES 4-5 

50.00.01 1----------------------------1 
SIOl LINES 2-3 

48.00.01 !---------------------~------! 

! SIOO LINES 0-1 
! 

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

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

RFU 

38.00.01 1----------------------------
RFU 

30.00.00 ----------------------------1 
RFU 

28.00.00 1----------------------------! 1 
RFU 

20.00.00 1----------------------------1 
LOCAL SRAM 

18.00.00 

LOCAL SRAM 

10.00.00 

RFU 

08.00.00 ----------------------------! -----
I 

EPROM 512 KByte 
1 I 

00.00.00 ----------------------------1 -----
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- ONBOARD!VME DECODE 

this logic cat"t"ies 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 BILi 

EPROM . 
two 16 Kbytes packages (Eprom 27128) have been utilized. These 
tw6 packages are connected in such a way as to constitute one t6 
Kwords···ba.-nk..-'the 'requi'red o acces'S"'~';:lft~;' "is' 200 ns which allows the 
dialogues to be carried out with one wait cycle. The l6Kwords 
EPROM bank is mapped in the following address range: 

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

The Eprom 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 ax a 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 LOCAL MEMORY bank is mapped in the following address range: 

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

When an error occurs in the Local Memory, the check logic sets 
the 68000 in the HALT sta te and asserts the VME SYSPAIL s ig nal. 
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 
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+---------------------+-------------------+-----------+--------+--------

The diagnostics can set the memory check bit to 0 for testing 
the e~ror detection circuit. For this feature the PC4 Port C bit 
of the Parallel Interface Timer has been utilized. 
To w ri tea lways a 0 into the check memory, d i ag nos tics must set 
the PC4 bit to O. For The Port C Addressing space, refer to 
figure D.4(MC68230 Register r.1odel). 

- SERIAL INPUT OUTPUT 

four USART <SIO) have been used. Each of these controllers can 
handle two Serial Ports (see para 0.2.3); 

- PARALLEL INTERFACE TIMER (PIT) 

it is a log i c w h i c h p e rrn its to send sing 1 e 0 r per i od i·c 
p rog rarnrnable interrupts to the MC68000 microprocessor a ndto 
connect the printers having an IBM and CENTRONICS type parallel 
i n t e r f ace ( see par a • D • 2 • 4 ). PIT is a 1 sou til i z ed for 
diagnostics purposes; 

- VME BUS CONTROLLER (BUSCON) 

it is an interface device that assures VMEbus compatibility, 
a llowi ng ei ther the SPO mi croprocessor a nd 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. 
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The diagnostics can set the memory check bit toO for testing 
the error detection circuit. For this feature the PC4 Port C bit 
of thi Parallel Interface Timer has been utilized. 
To w ri tea lways a 0 into the check memory, d iag nos tics must set 
the PC4 bi t to O. For The Port C Add ress i ng space, refer to 
fig u reO. 4 ( ~1 C 6 82 30 Reg i s t e r Hade 1) • 

- VME BUS INTERRUPTER LOGIC 
this logic acts as an interrupt requester on VMEbus (see para. 
D.2 ..• 5); 

- ATTENTION LOGIC 

this logic permits the system CPUs to interrupt the SP (see 
pa ra. D • 2 .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 communicatio board was 
ins~rted (SPO or LPO). (see para. 0.2.7). 
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HONEYWELL INFORMATION SPEC. NO. SH8ET REVISION 

SYSTEMS ITALIA SGM2 POD 164 
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+---------------------+-------------------+-----------+--------+--------+ 

0.2.1 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 pi ns M i croprocessori 

- 16 bits Data Busi 

- 24 bits Address Busi 

- 16 Megabytes which are directly addressablei 

- I/O mapped in memorYi 

- 17 internal 32 bits registers; 

- 32 bits Program Counteri 

- 16 bits Status Registeri 

- 56 different types of instructionsi 

operation at BITs, DIGITs, BYTEs (8 bytes) WORDs (16 
bits) LO,NG WORDs (32 bits) lengthi 

two priviliged statuses: SUPERVISOR status and USER 
status. 

For. further details refer to "16 BIT MICROPROCESSOR DATA MANUAL" 
Revision June 1983-B012B of MOTOROLA INC .. 
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SYSTEMS ITALIA SGM2 POD 165 I ' 
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+---------------------+-------------------+-----------+--------+--------+ 

D.2.2 INT & INTA LOGIC 

The INT & INTA LOGIC carries out the following functions: 

it receives the interrupt signals; 

it handles the interrupt priorities; 

.",:, ',H:r"n'dt~ilf:t.les··".'·u:)_· t:he ',ltllU,s8UO'{) ''''It'h~'';;'i. 't'It:'-errilpt."5" :1-,1 i'tH"the high est 
priority by coding the three lines, IPLO, IPLl, IPL2 
( I nte rrupt Cont rol) i 

- it acnowledges and handles, the Interrupt Acknowledge cycle 
using FCO, FCl, FC2 lines (Processor Status) and the AI, A2, 
A3 add ress s ig na Is. 



(j 

~---------------------+-------------------+-----~-----+--------+--------+ 
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The micr.-oprocessor.- of the SP board handles the following 
i nterr.-upts: 

Level 

7 (NMI) 

6 

5 

4 

3 

2 

1 

n 

I nter.-r.-upt 

NOT USED 

5100 

SIOs 

SIOl 

5102 

SIOs 

SI03 

NOT USED 

TIMER 

- with the highest pr.-iority 

I ( Specia 1 RX Cond. 

< 

( RX Data Request 
LINE#O < TX Data Request 

( STS CHG Request 

( Special RX Condo 
LINE#l < RX Data Request 

( TX Data Request 
( STS CHG Request 

{ Special RX Condo 
( RX Data Request 

LINE#2 < TX Data Request 
( STS CHG Request 

Specia 1 RX Cond. 
LINE#3 < RX Data Request 

( TX Data Request 
\ ( STS CHG Request 

I ( Special RX Condo 

< 

( RX Data Request 
LINE#4 < TX Data Request 

( STS CHG Request 

( Special RX Condo 
LINE#S < RX Data Request 

( TX Data Request 
( STS CHG Request 

( Special RX Condo 
( RX Data Request 

LINE#6 < TX Data Request 
( STS CHG Request 

( Specia 1 RX C ond. 
LINE#7 < RX Data Request 

( TX Data Request 
\ ( STS CHG Request 

ATTENTION REGISTER 

PARALLEL PRINTER 

.. ,,, Ta.''"'"'r'I ........ • .. -,....-
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All the interrupts are vectored 

When an interrupt is acknowledged by the r-1C6BOOO 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 is then latched and used by the MC68000 to select 
one of the 256 possible pointers of the Exception Vector Table located 
in Eprom eo 

Th.e"'~)(C-6'aqO,J'·1'M'l c·r~proees'S-or: -·Can··De, 'set' at a h ·· ... Tnt errupt Priority 
Level" so that the interrupts having a lower or equal priority will 
not s e rv iced. 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

·SYSTEMS ITALIA SGM2 POD 168 
PREGNANA MILANESE A78139983 OF 340 AA 

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

0.2.3 SERIAL INPUT OUTPUT 

The SPO serial ports allow Local Asynchronous Communications by means 
of RS-232C (V24/V28) and RS-422A (VIl) 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 
(SIO) 68564 which are LSI chips with 48 pins dual 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/w ri te) ; 

- receive data registers are quadruply buffered, transmit 
reg is t e rs are d ou b I Y bu f f e red; ; 

- Self-test capabi Ii ty; 

- daisy chain priority interrupt logic provides automatic 
interrupt vectoring without external logic; 

Asynchronous features: 
* 5,6,7 or 8 bits/character 
* I, 1/2 0 r 2 stop bit s 
* even, odd or no parity 
* xl, xl6, x32 and x64 clock modes 
* break generation and detection 
* parity, overrun and framing error detection 



T---------------------+-------------------+-----------+--------+--------~ 
HONEYWELL ItJFORMATION SPEC. NO. SHEET REVIS'ION 

SYSTEMS ITALIA SGM2 POD 169 
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+---------------------+---------------~---+-----------+--------+--------+ 

0.2.3.1 CONFIGURATION 

The configuration consists of 8 Serial Ports . These ports or lines 
are indicated as follows: 

SIOO . < 

SIOl < 

S102 < 

SI03 < 

/ 

/ 

\ 

/ 

\ 

/ 

! 

1 

\ 

L1NE#0 > ASYNCHRONOUS 

LINE#2 > ASYNCHRONOUS 

LINEI3> ASYNCHRONOUS 

LINE#4 > ASYNCHRONOUS 

LINE#5 > ASYNCHRONOUS 

LINE#6 > ASYNCHRONOUS 

LINE#7 > ASYNCHRONOUS 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 76.800 Bps) 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

To the LINEiO is assigned the role of CONSOLE. 

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. 

76.8 KBps. 

DISTANCE 

1200 meters 

320 mete rs 
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HONEYWELL INFORMATION SPEC. NO. SHEET jREVISIONI 

SYSTEMS ITALIA SGM2 POD 170 I 
PREGNANA MILANESE A78139983 OF 340 AA 

+---------------------+-------------------+-----------+--------+--------i , , 

The SIOs Add~ess Summary Table is given below (all the SIOs accesses 
must be pe~fonned on the LOWER DATA BUS): 

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

(Hex) READ/I READ 
WRITE ONLY 

-------~--+--------------+--------+----------------------+-----+----
40.00.01 CMDREG 0 
40.00.0,3 MODECTL 0 
40.00.05 INTCTL a 
4 0 . 0 {j:''O'7 

': ,'<' .. ~ . 
·~O 

.. .? • ~ ... ,:.. 

'"SYNC''''! 
J 

Command Register X 
Mode Control Register X 
,I.nt,el;:r ... ,_Cont.rol R~. X 
Sync 'Wo~d R€~gister 1 X 

40.00.09 SYNC 2 0 Sync Word Registe~ 2 X 
40.00.0B RCVCTL 0 Receive~ Control Reg. X 
40.00.0D XMTCTL 0 T~ansmitter Contr.Req 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 Register X 
40.00.15 TCREG 0 Time Cons ta nt Reg. . X 
40.00.17 BRGCTL 0 Baud Rate Gen.Cnt.Req X 
·40.00.19 VECTRG 0/1 Int.Vect.Reg. (Note 2) X 
40.00.1B 0 (Note 1) . X 
40.00.1,D 0 (Note 1 ) X 
40.00.1F 0 (Note 1 ) X 
40.00.21 CMDREG 1 Comma nd Register X 
40.00.23 MODECTL 1 Mode Control Re~ister X 
40.00.25 INTCTL 1 Inte~r. C~nt rol Reg. X 
40.00.27 SYNC 1 1 Sy nc Word Register 1 X 
40.00.29 SYNC 2 I Sy nc Word Reg is ter 2 X 
40.00.2B RCVCTL 1 Receiver Control Re~. X 
40.00.2D XMTCTL 1 Transmitter Contr.Req X 
40.00.2F STAT 0 1 Status Register 0 X 
40.00.31 STAT 1 1 Status Registe~ I X 
40.00.33 DATARG 1 Data Rejlister X 
40.00.35 TCREG 1 Time Consta nt Reg. . X 
40.00.37 BRGCTL 1 Baud Rate Gen.Cnt.Reg X 
40.00.39 VECTRG 0/1 Int.Vect.Reg.(Note 2) X 
40.00.3B 1 (Note 1) . X 
40_00.3D 1 (Note 1) X , 

40. 00 3F 1 (Note 1 ) X 
+-----------------------------------------------------------------~--+ 

Notes: 
1 - Not used, ~ead as "FFH". 
2 - Only one Vecto~ Register, accessible through either channel. 
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HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 POD 171 
PREGNANA MILANESE A78139983 OF 340 NA i 

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

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

(H ex) . 
I . 

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

I READ/ tREAD; 
WRITE ONLY, 

----------------------+-----+----: 
48.00.01 CMDREG 2 Command Register X 
48.00.03 MODECTL 2 Mode Cont rol Register X 
48.00.05 INTCTL 2 Interr. Control R~g. X 
48.00.07 SYNC 1 2 Sync Word Reg ister 1 X 
48.00.09 SYNC 2 2 Sync Word R~gister 2 X 
48.00.0B RCVCTL 2 Receiver Control R~. X 
48.00.00 XMTCTL 2 Transmitter Contr.Reg X 
48.00.0F STAT 0 2 Status Reg ister 0 X 
48.00.11 STAT 1 2 Status RejJister 1 X : 

48.00.13 DATARG 2 Data R~ister X 

('~ 
48.00.15 TCREG 2 
48.00.17 BRGCTL 2 
48.00.19 VECTRG 2/3 

Time Cons ta nt Reg. . X 
Baud Rate Gen.Cnt.RejJ. X 
Int.Vect.Reg.(Note 2) X 

48.00.1B 2 (Note 1) . X 
48.00.10 2 ( Note 1) X 
48.00.1F 2 (Note 1) X 
48.00.21 CMOREG 3 Comma nd Register X 
48.00.23 MOOECTL 3 Mode Control R~ister X 
48.00.25 INTCTL 3 Interr. Cont rol Reg. X 
48.00.27 SYNC 1 3 Sy nc Word Register 1 X 
48.00.29 SYNC 2 3 Sync Word Reg ister 2 X 
48.00.2B RCVCTL 3 Recei ver Cont ro1 Reg. X 
48.00.20 XMTCTL 3 Tra nsmi t ter Cont r. Reg X 
48.00.2F STAT 0 3 Status Register 0 X 
48.·00.31 STAT 1 3 Status Register 1 X 
48·.00.33 DATARG 3 Data Register X 
48.00.35 TCREG 3 T lme Cons ta nt Reg. . X 
48.00.37 BRGCTL 3 Baud Rate Gen.Cnt.Reo X 
48.00.39 VECTRG 2/3 Int.Vect.Reg.(Note 2) X 
48.00.3B 3 (Note 1 ) . X 
48.00.30 3 (Note 1) X 
48 00 3F 3 ( Note 1 ) X 

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

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



+---------------------+-------------------+-----------+--------+--------
'HONEYWELL INFORMATION I I SPEC. NO. t SHEET I REVISION 

SYSTEMS ITALIA \ SGM2 POD \ 172 
PREGNANA MILANESE A78139983 OF 340 AA 

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

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

I 

ADDRESS ABBREVIATION # LINE 
(Hex) 

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

H :gULL,~~~~~~L, . .J 
50.00.07 1 SYNC 1 
50.00.09 SYNC 2 
50.00.0B RCVCTL 
50.00.00 XMTCTL 
50.00.0F STAT 0 
50.00.11 STAT 1 
50.00.13 OATARG 
50.00.15 TCREG 
50.00.17 BRGCTL 
50.00'.19 VECTRG 
50.00.1B 
50.00.1D 
50.00.1F 
50.00.21 
50.00.23 
50.00.25 
50.00.27 
50.00.29 
50.00.2B 
50.00.2D 
50.00.2F 
50.00.31 
50.00.33 
50.00.35 
50.00.37 
50.00.39 
50.00.3B 
50.00.30 
50 00 3F 

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

4 
4 

.. -:.;~. 

4 
4 
4 
4 
4 
4 
4 
4 
4 

4/5 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

4/5 
5 
5 
5 

REGISTER NAME ACCESS 
READ/ I READ 
WRITE ONLY 

+---------~------------+-----+----
Command R~ister X 
Mode Cant ro1 Reg ister X 

··'I:"te-rr .. "Cent rol k_~ • X 
Sync Word Register 1 X 
Sync Word Reg ister 2 X 
Receiver Control Reg. X 
Transmi tter Cont r. Reo X 
Status Reg ister 0 X 
Status Reg ister I X 
Data Register X 
Time Cons ta nt Reg. . X 
Baud Rate Gen.Cnt.Reg X 
Int.Vect.Reg.(Note 2) X 
(Note 1 ) . X 
(Note 1) X 
(Note 1) X 
Comma nd R~ister X 
Mode Cant rol Register X 
Interr. Cont rol Reg. X 
Sync Word Reg ister 1 X 
Sync Word Register 2 X 
Rece i ve r Cant rol Reo. X 
Tra nsmi t t er Contr. Reg X 
Status Register 0 X 
Status Reg ister 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. 



+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET iREVISION 

SYSTEMS ITALIA SGM2 POD 173 I 
PREGNANA MILANESE A781l9983 OF 340 AA 

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

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

(Hex) I 
------~~--+--------------+--------

READ/TREAD 
WRITE ONLY 

+----------------------+-----+----
58.00.01 I CMDREG 6 
58.00.0'3 MODECTL 6 \ 

Comma nd Register X 
Mode Control Register X 

58.00.05 INTCTL 6 I nterr. Cont ro1 Reg. X 
58.00.07 SYNC 1 6 Sync Word Register 1 X 
58.00.09 SYNC 2 6 Sync Word Register 2 X 
58.00.0B RCVCTL 6 Receiver Control Reg. X 
58.00.0D XMTCTL 6 T ra nsm i t ter Cont r. Reg X 
58.00.0F STAT 0 6 Status Register 0 X 
58.00.11 STAT 1 6 Status Reg ister 1 X 
58.00.13 DATARG 6 

(~. 58.00.15 TCREG 6 
58.00.17 BRGCTL' 6 

Data Register X 
Time Constant Reg. . X 
Baud Rate Gen.Cnt.Reg X 

58.00.19 VECTRG 6/7 Int.Vect.Reg.(Note 2) X 
58.00.1B 6 (Note 1) . X 
58.00.1D 6 (Note 1) X 
58.00.IF 6 (Note 1 ) X 
58.00.21 CMDREG 7 Command Reg is ter X 
58.00.23 MODECTL 7 Mode Cont ro1 Reg ister X 
58.00.25 INTCTL 7 I nterr. Cant ro1 Reg. X 
58.00.27 SYNC 1 7 Sync Word Register 1 X 
58.00.29 SYNC 2 7 Sync Word Reg ister 2 X 
58.00.2B RCVCTL 7 Receiver Control Reg. X 
58.00.2D XMTCTL 7 Transmitter Contr.Reg X 
58.00.2F STAT 0 7 Status Reg ister 0 X 
58.00.31 STAT 1 7 Status Register 1 X 
58.00.33 DATARG 7 Data Reg is ter X 
58.00.35 TCREG 7 Time Cons ta nt Reg. . X 
58.00.37 BRGCTL 7 Baud Rate Gen. C nt. Reg X 
58.00.39 VECTRG 6/7 Int.Vect.Reg.(Note 2) X 
58.00.3B 7 (Note 1) . X 
58.00.3D 7 (Note 1 ) X 
58 00 3F 7 (Note 1 ) X 

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

C,,"',"', 
/ 

Notes: 
1 - Not used, read as "FFH". 
2 - Only o~e Vector Register, accessible through either chan~el. 
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+---------------------+-------------------+-----------+--------+--------+ 
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The line Bit Rate must be specified during the SIO initialization 
sequence by' load i ng an 8 bi t Time Cons ta nt f or every Bi t Rate 
Generator. 

The following table supplies the Time Constant values for the most 
frequently line s~eeds: 

! ! 
Time 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) 1 

76800 16 I 10 ! 4 1 1 4 ! 
! '1 

B 38400 32 20 4 2 2 ~ ! 
I 
T 192'00 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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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! 

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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0.2.3.2 ELECTRICAL INTERFACE 

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

The connector of 
i n t e r fa c e s i g na 1 s • 

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

Connec. ! Interface Ci rcui t Name Note 
Pin,N_ .. ' 

1 Cable Shield Ground * $ 
2 Transmitted Data * 
3 Received Data * 
4 Receive Data A $ 
5 Receive Data B $ 
6 Not Used * 
7 Signal Ground * $ 
8 T ra nsmiss ion Data A $ 
9 Transmission Data B $ 

* RS-232C Interface 
$ RS-422A I "terface 

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

RS-232C 

+ 1488 
+ 75154 

(Driver) 
(Receiver) 

RS-422A 

+ 3487 
+ 3486 

(Driver) 
(Recei ver) 

On the RS-232C and RS-422A interfaces there is a network which forces 
the SPACE condition on the Receive Data signal of the SIO when the 
cable is disconnected or the terminal is off. 



+---------------------+-------------------+-----------+--------+--------+ 
I HONEYWELL INFOR~1ATION I i SPEC. NO. I SHEET i REVISION I 
I SYSTEMS ITALIA I SGM2 PDD I \ 177 I I 

PREGNANA MILANESE A78l39983OF 340 AA. 
+---------------------+---------------7---+-----------+--------+--------+ 

0.2.4 TIMER AND PARALLEL PRINTER INTERFACE 

This hardware block consists essentially 
chip, ·which provides a prog rammable timer 
buffered parallel· interfaces. 

of ~1otorola I"1C68230 
p 1 usa ve rs a til e 

PIIT 
double 

a) TIMER. - The PI IT timer conta i m; a 24- bi t sy nch ronous dow n cou nter 
that is loaded from three 8-bit Counter Preload Registers. The 24-bit 
counter must be clocked by the output of a 5-bit (divided-by-32) 
prescaler to generate periodic interrupts, a square wave, a single 
interrupt after a programmed time period, or it can be used for 
elapsed time misurement. 
Also, the end of count can be checked by software without interrupt 
use. 

A reg is ter model that includes the correspond i ng Reg ister Selects is 
shown in Fig. D.4. FO,r further information refer to "16-BIT 
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" pag. 4-509 - 4-537. 

b) PARALLEL PRINTER INTERFACE - The Parallel Printer Interface allows 
the connection to printers with electric parallel interface both of 
the IBM and CENTRONICS types. Fig. D.2 shows the major block diagram. 

This interface is implemented by mean a programmable 
interface (MC68230) plus some DRIVERs and RECEIVERs of the 
Schottky type. The dialogue with the printer must be 
programming the MC68230 in the following mode: 

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

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

parallel 
Low Power 
performed 

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

- some pi ns of the Port B must be prog rammed in output mode to 
drive printer command and some ones in input mode to receive 
printer status, as shown below: 
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PIIT PORT B 

MSB 
7 

X 
, ! 

"6 

0 

(bi t 

5 

0 

"I 

.!. npu t/Q.u t pu t ) 

4 3 2 

0 I I 

LSB 
1 0 

I I 

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

---------- ERROR 
'":",'1."" ,~,·!.·.''O,;--")"A,Ho.~A1!ti..ve '. 

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 wri te of the data reg ister (Port A) involve a ha rdware 
generation of the data STROBE signal timing without software 
management necessity (see Fig .. 0.3 which shows the timings relevant to 
CENTRONICS and IBM interfaces). 
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A register model that includes the corresponding Register Selects 
is sho'Wn in Fig. 0.4. For further information refer to "16-BIT 
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" 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 det'ailed 
description of the interface signals are shown in table 0.1. 

The S P boa rd con ne c t s the p ri n t e run it v i a a s i g na 1 ca b 1 e ( wit h 
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: 

PI/T PORT 

MSB 
7 

I 

C 

6 

I 

5 

0 

(bit 

4 

0 

.!. npu t/Q.u tpu t) 

LSB 
3 2 l. 0 

0 X X X 

------ NOT USED 

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

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

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

!-- ------------------> DIAGNOSTIC INV. CHECK 
o --) Active 
1 --) No 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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, ~~ 
,.:. "f'" " ,. -,;, ".".' to­

',' "'J" 

v ox z:; ill IJ I- 00:::: 

i. •.. , .•• : •• ~' •. ~ '-':- .. ...., 

I,--_~_O_ol_"" ___ ~ __ ---ll· ,--_~_o_O<!_I-_' --=-_~_._'-_-J.II ~ .;t 

_ or 

x ::: 

~~ 
'-'QJ 
P-\.O 

( 

Fig. D.2 - Parallel Printer Interface Block Diagram 
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BUSY 

ACKNLG 

I 
I 

->! ~----------II------~ ->! II 

II 
~--~-----------II--

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

DATA 

STROBE 

DATA 

STROBE 

BUSY 

ACKNLG 

II 
\1 \1-11-\1 \1-

____ I\-:--_--:-__ --:-/\_jj __ I\ ______ I\_ 

.', , 1 
, 1 

~--~--_II----------~ 
. _ "_,' !__ ,_ 1, ' ! '" , II ' " ' ..! '" J - '. ,", ( 

0.51 0.5! 0.5! <-- us min 
1<-->1<-->1<-->! 

a) IBM Interface Timing 

!<------------- Transfer Cycle -------------->1 

-\1 \1 \1-
__ I\~----------~/\------------~----------I\---

11 usll us!l us! 
! min! min! min! 
!<-->!<-->!<-->1 

Host 
Response !<-~------->! 
Time 

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

->! 
--I 

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

!<--
! 

1<---)! 2.5-6.6 us 

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

b) CENTRONICS Interface Timing 

Fig., D.3 - Parallel Printer Interface Timing Diagram 
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I
HONEYWELL INFORMATION ! SPEC. NO. SHEET REVISION:I 
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+---------------------+-------------------+-----------+--------+--------~ 

ADDRESS (I~t? x ) 
6 s 

0.8.00.01 POOl ""od~ ,,:.,: 
" I' lie 

Con" 0/ ( NII'f ( "'bit- S~""," 

CR.OO.OJ . SVCRO InlC"fUOC 

S~'c1:1 frS 

P8.00.05 8.1 8 •• 8.1 8.1 0.1 
7 6 ~ c 3 

OS.00.07 8'1 8 .. 8,1 8.1 8 •• 
'1 6 S • 3 

OS.00.09 e" e •• 8i. eoC 8.1 
7 6 S • l 

OS.00.08 Inl~"VOI VKIOO N.....tIc< 

OS.()O.OD POOl" H2 ContrOl 
Submo\Se , 

B8.00.0F' POOl 8 '4( CO' .... 01 

SullmOd~ 

OR .00.11 8.1 e •• 8.1 0., 0·1 
7 Ii S c -3 

OR .00.13 e·. n •• B.I B •• 8 .. 
7 ( ~ c J 

08.00.15 8., e.: 8" eil 80t 
7 C. 5 c ) 

OR .00.17 0·1 e .• e •• 80t 8.1 

7 6 5 c 3 

BfJ .00 .19 0.1 8.1 BII 8.1 e'I 
7 6 ~ c 3 

OS .00 .1B He Hl H2 HI 
HoeS ltYCI lrwel ~~ l~weI 

OS .00 .10 . . · · · OS.OO.lF' . . · · · 
OS.00.21 TOVTliIAC': ZO · eon"o/ CI~ 

13R.OO.23 8.1 8.1 8.1 8,1 B'I 
7 6 !. c 3 

138.00.25 . . · · · 
08.00.27 8" B.I e.1 8'1 8.1 

n 72 71 20 lQ 

138.00.29 B,: e.I etl 8,1 B'I 
IS Ie 13 17 11 

I3S.00.2A 8i, B'I B., 8., ,., 
7 6 S 4 3 

OS.00.20 . . · · · 
8S.00.2F B" B" e,l B.! 8 •• 

23 n 71 70 19 

08.00.31 B., 8.1 8" e'l e'l 
15 IC 13 17 " 

OS.00.33 e'l B., 8.1 8., 8" 
'1 G !. .. l 

08.00.35 ! - • • • • • 
6S.00.37 
08.00.39 • • • · • 

· • • • • 
138.00.311 • · · • · OS.00.30 · • · • • 
OS.00.3F' · · · · · 

(*) Unused, read as zero. 

I""!_ .... A 

o 
If) 111 IiI 

~~"Y S""'loO' S~n"," 

po .. tn'~UUDI 

P'o()"'Y Con •• o/ 

8.1 ' 8.1 8.1 
:1 I 0 

8.1 8,1 8.1 
7 I 0 

8.1 8.1 8 •• 
:1 I 0 . · 

H1 HI HI 
In. SVeRO SIal 

ENbie eNlble Cit' 
H. HJ H3 

'1\1 SVCAO SUI 
ENlbIe £NlbIe Clrt 

e., 8'1 Btl 
7 1 C 

e'l 8.1 B.I , I o· 
Oil e.1 OIl 
7 I 0 

8.1 8'1 8.1 
7 I 0 

B.I 8,1 B'I 
1 I 0 

H3S H2S HIS 

• · · • · · Cloc' '-Conl'(II (""n'C 
8.1 8 .. 8.1 
2 1 0 

· · . 
B.I 8" B.I 
18 t7 16 

8'1 BII eit 
10 9 8 
B.I 8 .. 0.1 
7 1 0 . . . 

Bi, 8 .. 8., 
18 17 16 

u .. 8.1 0'1 
10 , 8 

8" Btl 8 .. 
2 1 0 

· · lOS 

• • · 
• • · • • · · • · · • · 

Port G~II' 
Con"o/ AtOi" .. 

POOIS~e 
Req...,11 A~lIel 

Potl " Olte 
O"toC\oOn RtO'II~ 

Po<'I 8 0"1 
O;'KIOot\ I\eoiSlef 

Pot1 C 0.11 
OitKloOn Reo'Stef 

POI1 Inlenupl 
V«:IOI R~ill~ 

Potl A Conlfol 
R~;,,~, 

POI\ C Con,'01 
, "C9'S'C< 

POrt AD ... 
R~.SI~. 

P .... 180 .. 1 

Rt9'SI~1 

f\tO'U~1 

Po., C O.la 
At9'SI~ 

Potl SII.US 
R~s'ef 

'_I 
lnutll 

t_ eonCtol 
R~Ie< 

T;""'" 'nl~""PI 

V«IOO "I!'\)'S'''' 
InuIIl 

eo_'~. P,eload 
f\~s, ... IH-ohl 

IM<l1 

InuIIl 

Counl A~sle< 
IHoonl 

IModl 

Ilo-I 

Tome< SI.IVS 
~Ie< 

InuII' 

1-' 
lnulll 

InuIIl 

"""'I 
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+---------------------+-------------------+-----------+--------+-------~+ 

Table 0.1 - Parallel-Printer Connector Pin ,Z\ssignment and 
Interface Signal Description 

! S i g na l! S i g na 1 ,!' S ou r ce 
Pin N.! Name 

1 t STROBE HOST 

2 DATAO HOST 

3 DATAl HOST 

4 DATA2 HOST 

5 DATA 3 HOST 

6 DATA4 HOST 

7 DATA5 HOST 

8 DATA6 HOST 

9 DATA 7 HOST 

10 ACKNLG PRINTER 

Description 

Data sampling strobe: it clocks data 
Ii nes into the pri nter interface log i c. ! 
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. 
D.3 for IBM and CENTRONICS interfaces. 

o 
* Least Significant Bit (2 ) 

These signals represent the charact~r 
to be printed or the control code to 

l' be executed by the pri nter: normally, 
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. 
D.3 for IBM and CENTRONICS interfaces. 

7 
* Most Significant Bit (2 ) 

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. 0.3 are 
shown timing considerations for IBM 
and CENTRONICS interfaces. 
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Tab 1 eO. 1 - Par a 11 e 1- P ri n t e r Con n e c tor Pin Ass i g nm e n t a nd 
Interface Signal Description (Cont'd.) 

! S i g na l! S i g na 1 
!Pin N.! Name 

11 BUSY 
I r 
! ' 

! ' 
··f ..... ~ 

! 
! 

12 PE 

! 

13 SLCT 

Sou rce 

PRINTER 

Description 

Active HIGH level. It indicates the 
printer is not ready to accept any 
data or control code. It is high in 
the followi ng cases: 

. , .. -"1";'" -nurlTlg -t'lata ent ry; 
........... 

PRINTER 

! 
! PRINTER 

! - During pdnting operation; 
- When the printer is in OFF-LINE 

LOCAL) state; 
(or 

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

As long as the INIT s ig na 1 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. 0.3 for both 
interfaces. 

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

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

Tab 1 e D. 1 - Para 11 e 1- P d n t e r Con n e c tor Pin Ass i g run e n t a nd 
Interface Signal Description (Cont/d.) 

! S i g na 1! S i g na 1 
!PinN.' Name 

14 AUTO 
FEED XT 

32 INIT 

33 ERROR 

! 

! 

37 SLCT IN 

Source 

HOST 

, , 

HOST 

Des cript i on 

This signal is applicable only for IBM 
interface. When this signal is driven 
at LOW level, the paper is automati­
cally fed one line after printing. 

For the CENTRONICS interfaces this si­
g na 1 is named PRIME and 'a LOW level on 
this line causes the output signal 
BUSY to go high for as long as the 
INIT signal is low. 

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

PRINTER'! This line is named FAULT for the CEN­
TRONICS interface. The level of this 
signal becomes LOW when the printer 
is in: 

HOST 

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

This signal is applicable only for IBM 
interface. Data ent ry to the pri nter. 
is possible only when the level of 
this signal is LOW. 

! 
! 
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Tab 1 e D. 1 - Par a 11 e 1- P ri n t e r Con n e c tor Pin .l\ s s i 9 run e n t a nd 
I n t e r f ace S i 9 na 1 Des c ri p t ion (C 0 n t'd. ) 

! S ig na I! S ig na 1 
PinN.!Name 

16-19 GND 
20-21'! 
22-23 
24-25 r 
26-27 
28-29 
30-31 
34 

15-18 
35-36 

17 

R.F.U. 

ZVPOO 

Sou rce Description 

Logic GND level. 

Pi ns not used. 

Safety Ground. 
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0.2.5 VME BUS INTERRUPTER LOGIC (BIL) 

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

The heart of this logic 
(IGOR), that provides this 
a nd the VME Bus. 

is the SIGNETICS 68154 Interrupt Generator 
interEace between an interrupting device 

Insi'de it has two registers: 

- 'th~ INTERRUPT VECTOR REGISTER RO located at Hex E8.00.0l 

- the INTERRUPT REQUEST REGISTER RI 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 reg ister has this layout: 

rM~B 3\ LSB 
0 6 5 4 2 1 

..... --

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

!--------- CLEAR INTERRUPT. REQUEST 
o --) No active 
1 --) Active 

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

HIGH ORDER BITS OF 
1-- ------------------! INTERRUPT VECTOR 

-------------------------! 
!-----------------------------! 
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The Rl register has this layout: 

* Register layout: 
MSB 

7 6 5 4 3 2 
LSB 

1 

------) IRQl: 
o --) No Active 

u K' ,,:,"~ ...... ~.,-S'«.j/~ .. ~., t'~" .: ~..; ,:. ~ .... "" .: ... .:; ... ~. . .1 
!. ! 

----------) 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 
I --) 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 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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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 gene ra te another interrupt request on a level cu rrently asserted, 
the user must 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). 



c 

· "","," 
+---------------------+-------------------+-----------+--------+--------+ 

HONEYWELL INFORMATION SPEC. NO. SHEET I'REVISION 
SYSTEMS ITALIA SGM2 POD 190 

PREGNANA MILANESE A78139983 OF 340 AA 
+---------------------+-------------------+-----------+--------+--------+ 

0.2.6 ATTENTION LOGIC AND SYSTEM FAIL DETECTION 

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

-' ·ATTENTION INTERRUPT REGISTER.: 

MSB 

* Write/Read 8 bit register. . ,'" 

* Access mode: 

ADDRESS: F8.00.00 Hex. 
Read/Write UPPER DATA BYTE. 
TAS. 

* Register layout: 

7 6 5 4 3 2 
LSB 

1 0 

! 

! 

! 
! 
! 

x x x 

! 

x X! 
! 

------> NOT USED 

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

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

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

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

-------------~------------> READ SYSFAIL F/F 
o --> OK 
1 --> Sysfail 

------------------------------> INTERRUPT: o --> No Act i ve 
1 --> Active 

----------------------------------> BUSY: 
o --> Free 
1 --> ~usy 
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+---------------------+-------------------+-----------+--------+--------
HONEYWELL IN~ORMATION I SPEC. NO. I SHEET REVISION 

SYSTEMS ITALIA SGM2 PDD 191 
PREGNANA MILANESE A78139983 OF 340 AA 

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

- ATTENTION VECTOR REGISTER 

MSB 

* Write/Read 8 bit register. 

* Acc'ess mode: 

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

* Register layout: 

LSB 
7 6 5 4 3 2 1 0 

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

It is possible to give only one interrupt at a time to the 68000 
SPO 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 Interrupt Register is made by software control 
accessing to the interrupt register. 

The sys tern fai 1 cond i t ion is detectable in the bit 5 of the 
ATTENTION INTERRUPT REGISTER. The software running in the SGM2 CPU 
can know which SPO board in the VME Bus is in the system fail 
condi tion. 



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

SYSTEMS ITALIA SGM2 POD 192 
PREGNANA MILANESE A78139983 OF 340 AA 

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

0.2.7 PROCESSOR NUMBER AND BOARD TYPE DETECTION 

There is a register loacated at Hex A8 .00 .00 where is possible to 
know some informa.tion about the board: 

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

- th~ type of the board inserted (SPO or LPO)i 

- test i ng env i roment; 

The layout of this register is: 

HSB 
7 6 5 

1 

1 
.! 

4 3 

1 

2 
LSB 

1 0 

------> 
1 
----------! 

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

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

!-------------------------------~-> 

ALWAYS 0 

SPO / LPO BITS 
000 :: spa 
III :: LPO 

PROCESSOR NUMBER 

PROCESSOR NUMBER 

PROCESSOR NUMBER 

LBT PRESENT 
.FACTORY SIGNAL 
ALWAYS lOUT OF 

(bi t 

(bit 

(bit 

TEST 

2 ) 

1) 

0) 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET j'REVISIONI 

SYSTEMS ITALIA SGM2 POD 193' 
PREGNANA MILANESE A 78139983 OF 340 AA: 

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

The table below describes the VME bus addressing space of each 
board with the processor number bits equal to: 

6 5 4 

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

;.! 
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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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET 'REVISION1' 

SYSTEMS'ITALIA SGH2 PDD 194 
PREGNANA MILANESE A78139983 OF 340 AA 

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

D.3 VME BUS PIN ASSIGNMENT 

( * ) Signal low level active 

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

VMEbus Jl/Pl PIN ASSIGNMEMENT (ROW A) I 

+-------+---------------------+-------------------------------------+ 
PIN' . 

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME '. 

+-----_ .... ~..,. .... - ... ~---------~ ........ ---- .-...... ..... --"'!~ ........... --~.~~--~~:--~~~.-:-.~-----------+ 

A 1 
A 2 
A 3 
A 4 
A 5 
A 6 
A 7 
A 8 
A 9 
AIO 
All 
Al2 
A13 
Al4 
Al5 
Al6 
A17 
Al8 
Al9 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A3l 
A32 

VDATOO+OO 
VDATOl+OO 
VDAT02+00 
VDAT03+00 
VDAT04+00 
VDAT05+00 
VDAT06+00 
VDAT07+00 
ZGND 
VSYCLK+OO 
ZGND 
VDSTBI-OO 
~DSTBO-OO 
VWRITE-OO 
ZGND 
VDTACK-OO 
ZGND 
VADSTB-OO 
ZGND 
VINACK-OO 
VIACKI-OO 
VIACKO-OO 
VADMD4+00 
VADD07+00 
VADD06+00 
VADDOS+OO 
VADD04+00 
VADD03+00 
VADD02+00 
VADDOl+OO 
ZVN12 
ZVP05 

DOO 
DOl 
D02 
D03 
D04 
DOS 
D06 
D07 
GND 
SYSCLK 
GND 
DSl* 
DSO* 
WRITE* 
GND 
DTACK* 
GND 
AS* 
GND 
IACK* 
IACKIN* . 
IACKOUT* 
AM4 
A07 
A06 
AOS 
A04 
A03 
A02 
AOl 
-12 V 
+5 V 

+------------------------------------------------_._----------------+ 
CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND.STANDARD VME MNEMONIC (Cont.) 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 PDD 195 
PREGNANA MILANESE A78139983 OF 340 AA 

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

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

VMEbus Jl/P1 PIN ASSIGNMEMENT (ROW B) 

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

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME 

+------- --------------------- '-------------------------------------+ 
B 1 BBSY* 
B 2 BCLR* 
B 3 ACFAIL* 
B 4' , SBGOCC-OO BGOIN* 
B 5 SBGOCC-OO BGOOUT* 
B 6 " SBG1CC-00 BGlIN* 
B ~"'! "II.:.. " '·"':(.SBG]:C~(iC . :." ... !" \ ':;!lIG1OU~1I' . '" 

B 8 SBG2CC-00 BG2IN* 
B 9 SBG2CC-00 BG20UT* 
B10 SBG3CC-00 BG3IN* 
B11 SBG3CC-'OO BG30UT* 
B12 BRO* 
B13 BRl* 
B14 BR2* 
B1S BR3* 
B16 VADMDO+OO AMO 
B17 VADMDl+00 AMI 
B18 AM2 
B19 VADMD3+00 AM3 
B20 ZGND GND 
B21 SERCLK (1) 
B22 SERDAT (1) 
B23 ZGND GND 
B24 VINRQ7-00 IRQ7* 
B25 VINRQ6-00 IRQ6* 
B2~ VINRQS-OO IRQS* 
B27 VINRQ4-00 IRQ4* 
B28 VINRQ3-00 IRQ3* 
B29 VINRQ2-00 IRQ2* 
B30 VINRQ1-00 IRQl* 
B31 ZVPSSB + 5 V STDBY 
B32 ZVPOS + 5 V 

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

NOTE: 
(1) 

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

SERCLK and SERDAT represent provision for a special serial 
communication bus protocol still being finalized 



+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION· 

SYSTEMS ITALIA SGM2 PDD 196 
PREGNANA MILANESE A78139983' OF 340 AA 

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

(=.~ +-----------------------.------------------------------------------- '+ . .",1 

c 

VMEbus J1/P1 PIN ASSIGNMEMENT (ROW C) 

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

PIN ,>::1 SIGNAL DESIGN NAME STANDARD Vr1E MNE~'ONIC 

NA~'E 

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

I 

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

VDAT08+00 
VDAT09+00 
VDATlO+OO 
VDATll+OO. 
VDATI2+00 
VDAT13+00 
VDAT14+00 
VDAT15+00 
ZGND 
VSYFAL-OO 
VBUERR-OO 
VSYRES-OO 
VLWORD-OO 
VADMD5+00 
VADD23+00 
VADD22+00 
VADD2l+00 
VADD20+00 
VADD19+00 
VADD18+00 
VADD17+00 
VADD16+00 
VADD15+00 
VADD14+00 
VADD13+00 
VADD12+00 
VADDll+OO 
VADDlO+OO 
VADD09+00 
VADD08+00 
ZVP12 
ZVP{) 5 

D08 
D09 
D10 
Dl1 
D12 
D13 
D14 
DIS 
GND 
SYSFAIL* 
BERR* 
SYSRESET* 
LWORD* 
AM5 
A23 
A22 
A21 
A20 
A19 
A18 
A17 
A16 
A15 
A14 
A13 
A12 
All 
AlO 
A09 
A08 
+ 12 V 
+ 5 V 

. , 

+-------------------------------------------------------------------+ 
CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC <Cont.) 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO .. SHEET 'REVISION 

SYSTEMS ITALIA SGM2 POD 197 
PREGNANA MILANESE A78139983 OF 340 AA 

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

~ +-----------------------~------------------------------------------ + 
VMEbus J2/P2 PIN ASSIGNMEMENT (ROW A) 

+-------+---------------------+7------------------------------------+ 
PIN 

NAME 
+-------

I A I 
A 2 
A 3 
A 4'. 
A 5 
A 6 
A 7 
A 8 
A 9 
AIO 
All 
Al2 
Al3 
Al4 
Al5 
Al6 
AI? 
Al8 
A19 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
A29 
A30 
A31 
A32 

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 

ZGND 

ZVP05 

VPNUMO+OO 
VPNUMl+OO 
VPNUM2+00 

ZGND 

ZGND 

ZVP05 
ZVPOS 
ZGND 
ZGND 

-------------------------------------+ 
USER I/O 
USER I/O (GND) 
USER I/O 
USER I/O 
USER I/O 
USER I/O 

." . " . ,r'·.usER.~I/o.t.(.GN.D\.;· - 'I" .. :, ....\.~. 

USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O (+5 V) 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O (PROCESSOR NUMBER) 
USER I/O (PROCESSOR NUMBER) 
USER 'I/O (PROCESSOR NUMBER) 
USER I/O 
USER I/O (GND) 
USER I/O 
USER I/O (GND) 
USER I/O 
USER I/O 
USER I/O 
USER I/O 
USER I/O (+5 V) 
USER I/O (+5 V) 
USER I/O (GND) 
USER I/O (GND) 

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



+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION I SPEC. NO. SHEET. REVIS:ION'.l 

SYSTEMS ITALIA SGM2 POD \ 198 
PREGNANA MILANESE A78139983 OF 340 AA; 

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

c=: +-----------------------~------------------------------------------ ~ 

(CO; 

VMEbus J2/P2 PIN ASSIGNMEMENT (ROW B) 

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

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME 

+------- --------------------- -------------------------------------+ 
B 1 ZVP05 + 5 V 
8 2 ZGND GND 
8 3 VRESERVD+01 RESERVED 
8 4' . VADD24+00 A24 
8 5 VADD25+00 A25 
8 6 VADD26+00 A26 
B 7 ,.,JI '." VADD.2..~*De··, ~. ,', . ' .. ," ~/; ;I:+/~Z-

8 8 VADD28+00 A28 
B 9 VADD29+00 A29 
810 VADD30+00 A30 
B11 VADD31+00 A31 
812 ZGND GND 
813 ZVP05 +5 V· 
814 016 
B15 017 
B16 018 
817 019 
B18 020 
B19 021 
820 022 
821 023 
B22 ZGND GND 
823 024 
824 025 
825 026 
B26 027 
827 D2B 
828 029 
B29 030 
830 031 
B31 ZGND GND 
B32 ZVP05 +5 V 

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

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD V~1E MNEMONIC (Cont. ) 
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+---------------------+-------------------+-----------+--------+--------~ 
HONEYWELL INFbRMATION SPEC. NO. SHEET 'REVISION 

SYSTEMS ITALIA SGM2 PDD 199 
PREGNANA MILANESE A78139983 OF 340 AA 

+---------------7-----+-------------------+-----------+--------+--------+ 

+-----------------------r------------------------------____________ + 

VMEbus J2/P2 PIN ASSIGNMEMENT (ROW C) 

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

SIGNAL DESIGN NAME STANDARD VME ~1NEr-tONIC 

NAME 
+----._-- --------------------- -------------------------------------+ 

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 i !. "; . ". ,~, ~ ."" . ,··'·';'-{,I?.U:8£F: 

,I . ~; .'~ -, -
C 8 USER I/O 
C 9 USER I/O 
CI0 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 I/O 
C21 USER I/O 
C22 ZGND USER I/O (GNP) 
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) 
C31 ZGND USER I/O (GND) 
C32 ZGND USER I/O (GND) 

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

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION I SPEC. NO. SHEET I 'REVISION 

SYSTEMS ITALIA SGM2 POD 200 
PREGNANA MILANESE A78139983 OF 340 AA 

+---------------------+-------------------+-----------+--------+--------t 

SECTION E 

LINE PROCESSOR (LPO) 

PRODUCT DESIGN DESCRIPTION 

PREPARED BY: P. GONELLA 

REVIEWED BY: A. GRASSI 
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HONEYWELL INFORMATION I SPEC. NO. SHEET 'REVISION 

SYSTEMS ITALIA SGM2 POD 201 
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+---------------------+-------------------+-----------+--------+--------~ 

, ,.,~. .. ". ' 
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+---------------------+-------------------+-----------+ .. -------+--------~ 
HONEYWELL INFORMATION SPEC. NO. I SHEET 'REVI$IO~I 

SYSTEMS ITALIA SGM2 PDD 202 
PREGNANA MILANESE A78139983 I OF 340 AA [. 

+--- ------------------+-------- -----------+ - -- ----- ---+-------- +--_._----;+ 

E.1 GENERAL DESCRIPTION 

The' Line Processor 0 is an intelligent communication processor with 
SG~12-VME bus- interface, which supports up to 6 full duplex chan.ne1s 
with RS-232C and RS-422A interfaces, for serial communications and one 
Centronics/IBM p~ra1lel printer interface. 

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

f r;;OIQ:~i.b'OS\.··'!'t-d· :fLPO "'Or"'-v~e ··<·O\i1~~s~··I"i:Y{·'''''lfes"51!g~·i';'·!'1·m:.'e rcha ng e v ia a 
shared-RAM allocated on the LPOi 

from host to LPO by writing an I-bit attention register to 
interrupt the LPOi' 

fran LPO to host by an interrupter that generates interrupts to 
the VME bus on any. of the seven levels and supplies an 8-bit 
vector duri ng interrupt acknowledge cycle. The request level .and 
the vector are pcogrammable by the local processor • . 

The memory of the LP consists of 32Kbytes EPROM area, 512Kbytes of 
Local Dinamic Memory, 64Kbytes of Shared Sram Memory and 16Kbytes of 
I/O S ram Memory. 
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+---------------------+-------------------+-----------+--------+--------1 
SYSTEMS ITALIA SGf>12 POD 203,. il 

HONEYWELL INFORMATION SPEC. NO. SHEET 'I REVISION' 

PREGNAt~A MILANESE A78139983 OF 340 AA i\ 

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

E.2 HARDWARE DESCRIPTION 

The'Major Block Diagram of the LINE Processor 0 board is described 
in details in Fig. E.l where it is possible to see the following 
functional areas: 

- the local area; 

- the I/O area; 
~ '. . . . . . . 

The main functional blocks are: 

- t1ASTER AND SLAVE MICROPROCESSORS 

the microprocessors ,used are the 16 bi t Motorola MC68000. They 
operate at 12.5 Mhz clock and they have an addressing capability 
up to 16 Mbytes ('see para. E.2.1): in this board one is master, 
the other is slave and it emulates a DMA. 

- MASTER AND SLAVE INT & INTA LOGIC 

this logic permits to handle the interrupt lines 
E.2.2.); 

NOTIFY INTERRUPTS. 

(see pa ra. 

by this log i c the s lave processor ca n interrupt the master 
processor and viceversa. (see para. E.2.2); 

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

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

generation of the chip-selects~ 

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

- generation of DATA TRANSFER ACKNOWLEDGE 'signal towards 
r1C68000; 

- generation of a time-out signal (BERR line) every 16us if 
on-board peripheral don't retur~ DTACK signal within th~s· 
timei 

The 16 Mbyte addressing spaces of the processors ar~ l=:.lthnh';A~~ -­

shown b~low~ 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYW~LL IN~ORMATION SPEC. NO. SHEET • REVIS IONl· ... 

SYSTEMS ITALIA SGM2 POD 204 
PREGNANA MILANESE A7S1399S3 OF 340 AA 

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

LINE PROCESSOR 0 - MASTER PROCESSOR MEMORY MAP 

INTERNAL BUS VME BUS * 

* 

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

FC.OO.OO 
ATTENTION LOGIC 

FS.OO.OO ---------------------------- -----56.3S.00.00 
RESET SYSTEM FAIL 

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

FO.OO.OO 
RFU 

EC.OO.OO 
IGOR 

ES.OO.OO !----------------------------
1 

RFU 

EO.OO.OO 

RFU 

OS.oo.OO 

RFU ! 
! 

00.00.00 ----------------------------1 
RFU 

CB.OO.OO ----------------------------1 ---~-56.0B.00.00 
I 

SHARED SRAM 512 Kbytes 
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. E.2.7 processor number and board type 
detect ion. 
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HONEYWELL INFORMATION SPEC. NO. SHEET 'REVISION 
SYSTEMS ITALIA SGM2 PDD 205 

PREGNANA MILANESE A78139983 OF 340 AA 
+---------------------+-------------------+-----------+--------+--------+ 

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

PIT 

B8.00.00 ----------------------------! 
RFU 

BO, •. 'OO .... D.O., 
. , .,' ': 

PROCESSOR NUMBER REGISTER 

AS.OO.OO !----------------------------
!WRITE NOTIFY VECTOR REGISTER 

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

AO.OO.OO l--~-------------------------

RFU 

9S.00.00 !----------------------------
RFU 

! 
90.00.00 !----------------------------! 

RFU 

88.00.00 ----------------------------1 
! 

RFU 

80.00.00 ----------------------------! 
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-------------------+-------------------+-----------+--------+--------i 
HONEYWELL INFORMATION SPEC. NO. SHEET 'REVISION 

SYSTEMS ITALIA SGM2 PDD 206 
PREGNANA MILANESE A78139983 OF 340 AA 

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

7F.FF.FF 
7C.00.00 

78.00.00 

74.00.00 

70.00.00 

6C.00.00 

68.00.00 

60.00.00 

58 .. 00.01 

50.00.01 

48.00.01 

40.00.01 

----------------------------! 
MODEM 0 REGISTER OUT 

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

MODEM 0-1 REGISTER IN 

RFU 

WRITE I/O TERM. REG. 
----------------------------! 

READ NOTIFY VEC. REG. 
----------------------------! 

RFU 

RFU 

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

----------------------~-----! 

SIOl LINES 2-3 

-------------------------~--! 

SIOO LINES 0-1 
1 

----------------------------1 
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HONEYWELL INFORMATION I SPEC. NO. SHEET 'REVISION 

SYSTEMS ITALIA SGM2 PDD \ 207 
PREGNANA MILANESE A78139983 OF 340 AA 

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

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

RFU ! 
38.00.01 !----------------------------! 

RFU 

30.00.00 

I/O SRAM 

28.00.00 ---~------------------------

RFU 

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

18.00.00 !----------------------------! 
RFU 

10.00.00 !----------------------------! 
LOCAL DRAM 

08.00.00 !----------------------------! -----
! I 

LOCAL DRAM 512 KByte 
I 

00.00.00 !----------------------------! -----

c 
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* 

LINE PROCESSOR 0 - SLAVE PROCESSOR MEMORY MAP 

INTERNAL BUS VME BUS * 

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

FC.OO.OO ----------------------------1 
ATTENTION LOGIC 

FS.OO.OO ---------------------------- -----56.38.00.00 
RESET SYSTEM FAIL 

F4.00.00 ----------------------~----- -----56.34.00.00 
RFU . .s ~- ---.. __ aa ..... .--... - - ...... -------.--

RFU 
EC.OO.OO !----------------------------

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

RFU 

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

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

00.00.00 

RFU 

CS.OO.oo ----------------------------! -----56.0S.00.00 
I 

SHARED SRAM 512 Kbytes 
I 

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

Map for the first Line Processor with the Processor Number O. 
For the others see para. E.2.7 processor number and board type 
detect ion. 
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!-----------------------_----I 
BF.FF.FF 

PIT 

BS.OO.OO !----------------------------
RFU 

.. BO .. ~OOi ..... O,D ,4 ,J --:-.---':---:-'7 ....... ::-:----..-.. .... -:--.... ,,,,".,, ... ". .... -.. " 

PROCESSOR NUMBER REGISTER ! 
AS.OO.OO ----------------------------! 

WRITE NOTIFY VECTOR REGISTER! 
A4.00.00 ----------------------------! 

READ I/O TERM.VECT.REG 
AO.OO.OO ----------------------------1 

RFU 

9S.00.00 1----------------------------! 
RFU 

90.00.00 !----------------------------! 

LOCAL DRAM 

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

LOCAL DRAM 

80.00.00 1----------------------------! 

~ .. '. .' . 
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!----------------------------! 
7F.FF.FF MODEM 0 REGISTER OUT 
7C.00.00 !----------------------------! 

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

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

RFU 
70.00.00 ----------------------------! 

WRITE I/O TERM. REG. 
6C.00.00 ----------------------------! 

READ NOTIFY VEC. REG. 
68.00.00 ----------------------------! 

RFU 

(/ 
60.00.DO 1----------------------------! 

RFU 

58.00.01 !----------------------------! 

SI02 LINES 4-5 

50.00.01 !----------------------------! 

SIOI LINES 2-3 

48.00.01 !----------------------------1 

SIOO LINES 0-1 

40.00.01 1----------------------------! 
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3F.FF.FF 
RFU 

38.00.01 

RFU 

. ~~ .. ::.:~f.8li ~.QU .:t" \).; r.'·1 , ......... -,...._ .... ----.-----.- - - -- - - -.;.;.. - ~ ... 

I/O SRAM 

28.00.00 ----------------------------1 
RFU 

20.00.00 1----------------------------
RFU 

18.00.00 !----------------------------
RFU 

10.00.00 

EPROM 

08.00.00 ---------------------------- -----
I 

1 EPROM 512 KByte 
! I 

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

c 
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- ONBOARD/VME DECODE 

this logic cal:"ries out the shared-bus requests to the BUSCON 
when eithel:" the local processor or the system CPUs want to 
t.ransfer data into shared memory, or attention register, or BIL; 

- I/O MEMORY 

The I/O memory consists of 2 8Kbytes static ram connected in 
such a way that it constitutes one 8Kword bank. 
It is mapped in the following address range: 

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

- EPROM 

In the I/O area we find the EPROMS, two 16 Kbytes packages 
(Eprom 27128) 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 8Kwords/16Kwords EPROM bank 
is mapped in the following address range of the slave 68000: 

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

The Eprom code carries out the following functions: 

- Exception Vector Table; 

- Resident Diagnostic Routines: 

- H/W initialization of the whole LPO board; 

LOCAL MEMORY 

the local memory consists of 16 256K xl DRAM packages plus two 
256K xl DRAM packages utilized like check bit. The 256K xl 
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 
wait cycles. 

The LOCAL MEMORY bank is mapped, for the slave processor, in the 
following address range: 

80.00.00 Hex --> 87.FF.FF Hex: 
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On the other hand, the master processor sees the local memory in 
the following address range: 

00.00.00 Hex --> 07.FF.FF 

When an error occurs in the Local ~1emory, the check logic sets 
the 68000 in the HALT state and asserts the vr-m SYSFAIL signal. 
SYSFAIL condition can be removed under 'Operating System control 
writing or reading ( byte or word length) the RESET SYSTEM FAIL 
fl.i,p/flop located at the following address: 

F4.00.00 Hex for the system bus 

'S·o~"JlL'OO.OO Hex f6r'th·~·'V~'E"bus (first processor 
number) 

The diagnostics can generate an inverted memory r check bit to 
test the error detection circuit. For this feature the PC4 Port 
C bit of the Parallel Interface Timer has been used. 
w:riting a 0 into the PC4 bit of the PIT the inversion of the 
check bit will be generated. For The rort C Addressing space, 
refer to figure E.6 (MC68230 Register Model). 

- SERIAL INPUT OUTPUT 

three' USART (SIO) have been used. Each of these controllers can 
handle two Serial Ports (see para E.2.3): 

- PARALLEL INTERFACE TIMER (PIT) 

it is a logic which permits to send single or 'periodic 
programmable interrupts to the MC68000 microprocessor and to 
connect the printers having an IB~1 and CENTRONICS type parallel 
interface (see para. E.2.4). PIT is also utilized for 
diagnostics purpouses, notify interrupts' and it is located in 
the local a rea: 

-VME BUS CONTROLLER (BUSCON) 

it is an interface device that assures VMEbus compatibility. 
allowing either the LPO microprocessor and the system CPUS.to 
dialogue with the shared devices; 
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- SHARED MEMORY 

the sha red memory cons is ts of eigh t 
64Kxl SRAM packages utilized like 
packages are connected in such a way 
bank. This memory can be accessed at 
left byte) and at word length with at 

8Kx8 SRAM packages plus two 
check bit. The 64 Kbytes 
to consti tute one 32 Kwords 
byte length (right byte and 
least four wait cycles. 

The SHARED MEMORY bank is mapped in the following address :a;-ange: 

When an error occurs in the Shared Memory, the check logig 
asserts the BUS ERROR s ig nal to the processor that is readi ng 
the memory. 

The diagnostics can generate an inverted memory check bit to 
test the error detection circuit. For this feature the PC4 Port 
C bit of the Parallel Interface Timer has been used. 
Writing a 0 into the PC4 bit of the PIT the inversion of the 
check bit will be generated. For The Port C Addressing space, 
refer to figure E.6 (MC68230 Register Model). 

- VME BUS INTERRUPTER LOGIC 
this logic acts as an interrupt requester on VMEbus (see para. 
E.2.5); 

- 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 boa rd (s ee pa ra • E. 2 .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. E.2.7). 
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E.2.l 'MASTER AND SLAVE MICROPROCESSORS 

The LPO uses two Motorola "MC68000 l6-BIT MICROPROCESSOR" with a 12.5 
Mhz frequency clock. 

The main characteristics of this microprocessor are the following: 

- ,64 pi ns Microprocessor; 

- '16 bits Data 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 typ~s of instructions; 

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

two priviliged statuses: SUPERVISOR status and USER 
status. 

The two microprocessors share the same bus and memories and can 
communicate each other by the NOTIFY INTERRUPT and the TERMINATION I/O 
INTERRUPT (see para. E.2.2). 
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. E.2.4). 

Thus the master leaves its halt state and starts its routine while 
the slave keeps on waiting for commands from the master. 
I t is to be noted that, when needed, both mi crop rocessors ca n have 
access to the all sha red resou rces, but the access is much faster to 
the HW resources connected to its bus. For instance: 

C: 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 n~ _ 
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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-["uns 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 instruction, but a BUS ERROR will happen. A software 
treatmeqt of this BUS ERROR must be done. 

For furt'her details refer to "16 BIT MICROPROCESSOR DATA MANUAL" 
Rev i·s h:m ··;'3·tiTfe~·,·1f~~·St._S~lrz~·ioo·f·:·"MO'!'cm"L1_\···'i'~.\" ... 



(~\ 

+---------------------+-------------------+-----------+--------+--------
HONEYWELL INFORMATION SPEC. NO. I' SHEET 'REVISION 

SYSTEf-1S ITALIA SGM2 PDD 218 
PREGNANA MILANESE A78139983 OF 340 AA 

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

E.2.2 MASTER AND SLAVE INT & INTA LOGIC 

The INT & INTA LOGIC carries out the following functions: 

it receoives the interrupt signals; 

- it handles the interrupt priorities; 

~ it not i f ies to the MC68000 the interrupts wi th the highest 
priority by coding the three lines, IPLO, IPLl, IPL2 
(I nterrupt Cont rol) ; 

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

In the LPO board 'havoe been realized two interrupt & interrupt 
acknowledgment logics: one for the master processor, the ot~er for the 
slave. 
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When the SLAVE needs to communicate with the MASTER processor it 
must write the interrupt vector in the I/O TER~INATION REGISTER 
loca ted at: 

Hex 6C.00.Ol for the write cycle 
and 

Hex AO~OO.Ol for the read cycle 

Then writing a zero in the pca bit of the Pit Port C, it gives 
interrupt to the master at fourth level. 

The right flow of the SLAVE operations is: 

l) Test u nt i 1 the PCO bi t is set to one f rom the MASTER processor 
(NO INTERRUPT PENDING). 

2) When the PCO is· one, wri te the interrupt vector on the I/O 
TERMINATION REGISTER. 

3) Write a zero in the.PCO bit of the Pit Port C (INTERRUPT TO THE 
MASTER) • 

The MASTER processor, du ri ng the i nt e rrupt rout i ne, will have tq 
set the pca bit to one to allow other interrupts from the slave to the 
master. 
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On the contrary, the slave processor handles the following 
i nterrrupts: 

Level 

+ with the highest 
priority 

7 (NMI) 

6 

5 

4 

3 

2 

I 

Interrupt 

NOT USED 

All the interrupts are vectored 
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The Sios interrupt the slave processor using the TXRDY and RXRDY 
pins connected to a priority encoder that gives the following priority 
to each line' (f.rom highest to lowest): 

Line 2 Receive Ready 

Line 2 Transmit Ready 

Line 3 Receive Ready' 

Li ne 3 T ra nsrni t Ready 

Line 0 Receive Ready 

Line 0 Transmit Ready 

Line 1 Receive Ready 

Line I Transmit Ready 

The interrupt vector is automatically generated by a logic that 
prov~des different interrupt vectors: 

Hex 40 for Line 2 Receive Ready interrupt 

Hex 41 for Line 2 Transmit Ready interrupt 

Hex 42 for Li ne 3 Receive Ready interrupt 

Hex 43 for Line 3 Transmi t Ready interrupt 

Hex 44 for Li ne 0 Receive Ready interrupt 

Hex 4S for Line 0 Transmit Ready interrupt 

Hex 46 for Line 1 Receive Ready interrupt 

Hex 47 for Li ne 1 Transmit Ready interrupt 
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The master processor to interrupt the slave, must 
interrupt vector in the NOTIFY REGISTER located at: 

write the 

Hex A4.00.01 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 until the PCl bit is set to one from the SLAVE processor 
(NO INTERRUPT PENDING). 

2) When the PCl is one, wri te the interrupt vector on the NOTIFY 
REGISTER. 

3) Write a zero in the PCl bit of the Pit Port C (INTERRUPT TO THE 
SLAVE) • 

The SLAVE processor, after having received the interrupt, will 
have to set the PCl bit to one to allow other interrupts from the 
master to the slave. 

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

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

The MC68000 Microprocessor can be set at an "Interrupt Priority 
Level" so that the interrupts having a lower or equal priority will 
not serviced. 
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E.2.3 SER~AL INPUT OUTPUT 

The L.PO serial ports allow Local and Remote Asynchronous 
Communit:ations and Local and Remote Synchronous communication by means 
of RS-232C (V24/V2B) and R$-422A (VII) electrical interface. 

The handling of the serial ports are made by the Serial Input Output 
(SIO) 6B~64 which are LSI chips with 48 pins dual 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; 

- Dma pi ns; 

- daisy chain priority interrupt logic provides automatic 
interrupt vectori ng wi thout externa 1 log i c; 

- Asynchronous features: 
* 5,6,7 orB bits/character 
* I, 1/2 0 r 2 stop bit s 
* even, odd or no parity 
* xl, x16, x32 and x64 clock modes 
* break generation and detection 
* pa ri ty, overru nand f rami ng error detect i on 

- Byte Synchronous features: 
* internal or ~xternal 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 aeneration and chp~kinn! 
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E.2.3.l CONFIGURATION 

The configuration consists of 6 Serial Ports . These ports or lines 
are indicated as follows: 

/ 

!LINE#O < 

/ RS-232C (up to 38.400 Bps) 
/ ASYNCHRONOUS < 

\ RS-422A (up to 19.200 Bps) 

. '. J. ".' ;. .; ·,·'~,.f'·9,Y'NCHRONOOS·~·~·I.,< 1''RS;i,;Q:'3eC ·'''hl1)·:'to·:;;l'9:;·'l'O() ";Sl'S ) 

SIOO < 

SIOl < 

SI02 < 

!LINEll < 

/ RS-232C (up to 38.400 Bps) 
/ ASYNCHRONOUS < 

\ RS-422A (up to 19.200 Bps) 

\ \ SYNCHRONOUS < RS-232C (up to 19.200 .Bps) 

/ 
/ ASYNCHRONOUS < RS-422A (up to 76.800 Bps) 

LINEI2 < 

\ SYNCHRONOUS < RS-422A (up to 100.000 Bps) 

/ ASYNCHRONOUS < RS-422A (up to 76.800 Bps) 

!LINE#3 < 
! 

\ 

/ 

\ 

\ SYNCHRONOUS < RS-422A (up to 100.000 Bps) 

LINEI4 > ASYNCHRONOUS 

LINEIS > ASYNCHRONOUS 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

/ RS-232C (up to 38.400 Bps) 

\ RS-422A (up to 19.200 Bps) 

To the LINEIO is assigned the role of·CONSOLE. 
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The maximum speeds reachable by each li ne are: 

RS-232C RS-232C RS-422A RS-422A 
ASYNC SYNC ASYNC SYNC 

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

LINE 0 38.400 19.200 19.200 ! 

• ! 
LINE 1 38.400 19.200 19.200 

, ! 
LINE 2 76.800 100.000 

'.! 
LINE 3 76.800 100.000 

LINE 4 38.400 19.200 

LINE 5 38.400 19.200 ! 

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

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

BIT RATE DISTANCE 
----------------------------------------------

up to 20KBps. 1200 meters 

up to 4·OKBps. 600 meters 

up to 80KBps. 300 meters 

up to 100KBps. 240 meters 

The choice between the electrical interfaces RS-232C and RS-422.1\ 
is made using different cables for lines 0/1/4/5. The lines 2/3 have 
only the RS-422A interface. 



+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 POD 227 
PREGNANA MILANESE A78139983 OF 340 AA 

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

The SIOs Address Summary Table is given below (all the SIOs accesses 
must be performed on the LO\vER DATA BUS): 

+----------------~----------------------------------~----------------+ 
ADDRES~ ABBREVIATION # LINE REGISTER NAME ACCESS 

(Hex) -READ/ I READ 
WRITE ONLY 

-------~--+--------------+--------+ ----------------------+-----+----
40.00.01 I CMDREG 0' 
40.00.03 MODECTL 0 
: g : gg :~~l:jr-(":;~:f~" -r' ;:t- ""'::'j~ ,- ,~:, 

Comma nd Register X 
Mode Cant rol Reg ister X 

·!.;lf~e-r_r .• 'p'~t'o i" ''R~.;-' -'·X 
Sync Word Register 1 X 

4Q.00.09 I SYNC 2 0 
40.00.08 RCVCTL 0 

Sync Word Reg is ter 2 X 
Recei ver Cant rol Reg. X 

40.00.00 XMTCTL 0 T ra nsmi t ter Cant r. R~g X 
40.00.0F STAT 0 0 Status R~ister 0 X 
40.00.11 STAT 1 0 Status Register 1 X 
40.00.13 DATARG 0 Data R~gister X 
40.00.15 TCREG 0 Time 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 Comma nd Register X 
40.00.23 MODECTL 1 Mode Control Re~ister X 
40.00.25 INTCTL 1 Interr. Cant ro1 Reg. X 
40.00.27 SYNC 1 1 Sync Word Register 1 X 
40.00.29 SYNC 2 1 Sync Word Register 2 X 
40.00.2B RCVCTL 1 Receiver Control Reg. X 
40.00.2D XMTCTL 1 Tra nsmi t ter Cant r. Reg X 
40.00.2F STAT 0 1 Status Reg ister 0 X 
40.00.31 STAT 1 1 Status Register 1 X 
40.00.33 OATARG 1 Data Reg ister X 
40.00.35 TCREG 1 Time Consta nt Re~. . X 
40.00.37 BRGCTL 1 Baud Rate Gen.Cnt.Reg X 
40.00.39 VECTRG 0/1 I nt . Ve ct • Reg . (N ate 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. 



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

SYSTEMS ITALIA SGM2 PDD 228 
PREGNANA MILANESE A78139983 OF 340 AA 

+---------------------+-------------------+---------~-+--------t--------+ 

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

(Hex) READ//READ 
WRITE ONLY 

-------~--+--------------+--------+ ----------------------+-----+----
48.00.01 CMDREG 2 Command Register X 
48.00.~3 MODECTL 2 Mode Control Register X 
48.00.05 INTCTL 2 Interr. Cont ro1 Reg. X 
48.00.07 SYNC 1 2 Sync Word Register 1 X 
48.00.09 SYNC 2 2 Sync Word Reg ister 2 X 
48.00.0B RCVCTL 2 Receiver Control Reg. X 
48.00.0D XMTCTL 2 Transmitter Contr.Reg X 
48.00.0F STAT 0 2 Status Register 0 X 
48.00.11 STAT 1 2 Status Req ister 1 X 
48.00.13 DATARG 2 Data Register X 

"(-, " 

j 

Time Constant Reg. . X 
Baud Rate Gen.Cnt.Reg X 

48.00.15 TCREG 2 
48.00.17 BRGCTL 2 
48.00.19 VECTRG 2/3 Int.Vect.Req.(Note 2) X 
48.00.1B 2 (Note 1) . X 
48.00.1D 2 (Note 1) X 
48.00.1F 2 (Note 1) X 
48.00.21 CMDREG 3 Command Req ister X 
48.00.23 MODECTL 3 Mode Control Register X 
48.00.25 INTCTL 3 I nterr. Cont rol Reg. X 
48.00.27 SYNC 1 3 Sync Word Register 1 X 
48.00.29 SYNC 2 3 Sy nc word Req ister 2 X 
48.00.2B RCVCTL 3 Receiver Control Reg. X 
48.00.2D XMTCTL 3 Transmi tter Contr.Reg X 
48.00.2F STAT 0 3 Status Register 0 X 
48.00.31 STAT 1 3 Status Req is ter 1 X 
48.00.33 DATARG 3 Data Register X 
48.00.35 TCREG 3 Time Constant Reg. . X 
48.00.37 BRGCTL 3 Baud Rate Gen.Cnt.Reg X 
48.00.39 VECTRG 2/3 Int.Vect.Req.(Note 2) X 
48.00.3B 3 (Note 1 ) . X 
48.00.3D 3 (Note 1) X 
48 00 3F 3 (Note 1 ) X 

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

c Notes: 
1 Not used, read as "FFH". 
2 - Only one Vector Register, accessible through either channel. 
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HONEYWP.LL INFORMATION SPEC. NO. SHEET REVISIONI 

SYSTEMS ITALIA SGM2 PDD 229 
PREGNANA MILANESE A78139983 OF 340 AA 

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

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

(Hex) 

-------~--+--------------+--------
50.00.0'1 CMDREG 
50.00.0~ MODECTL 
50.00.05 INTCTL 
50 . OCi~I():'J',: ":";''5Y~~':i' .. ' . 
50.00.09 1 SYNC 2 
50.00.0B RCVCTL 
50.00.00 XMTCTL 
50.00.0F STAT 0 
50.00.11 STAT 1 
50.00.13 DATARG 
50.00.15 TCREG 
50.00.17 BRGCTL 
50.00.19 VECTRG 
50.00.1B 
50.00.10 
50.00.IF 
50.00.21 
50.00.23 
50.00.25 
50.00.27 
50.00.29 
50.00.2B 
50.00.20 
50.00.2F 
50.00.31 
50.00.33 
50.00.35 
50.00.37 
50.00.39 
50.00.3B 
50.00.30 
50 00 3F 

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

4 
4 
4 

. ,.,:'4' ' .... , ' 

4 
4 
4 
4 
4 
4 
4 
4 

4/5 
4 
4 
4 
5 
5 
5 
-5 
5 
5 
5 
5 
5 
5 
5 
5 

4/5 
5 
5 
5 

REGISTER NAME ACCESS 
READ/ I READ 
WRITE ONLY 

+----------------------+-----+----
Command Register X 
Mode Control Register X 
Interr. Control Reg_. X 

"·'Syn¢"Word' .. Re~ister 1 X 
Sync Word RE~gister 2 X 
Receiver Control Reg. X 
Transmitter Contr.Reg X 
Status Register 0 X 
Status Register 1 X 
Data Register X 
Time Consta nt 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 R~ister X 
Interr. Cont rol Reg. X 
Sync Word Register 1 X 
S y n cWo rd Reg is t e r 2 X 
Receiver Control Req. X 
Transmitter Contr.Reg X 
Status Re~lster 0 X 
Status Register 1 X 
Data Register X 
Time Cons ta nt Reg. . X 
Baud Rate Gen.Cnt.Reg X 
I nt. Vect. Re~. (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 ei~her channel. 



(~. 
) 

o 

+---------------------+-------------------+-----------+--------+--------~ 
HONEYWELL INFORMATION SPEC. NO. SHEET REVISIONil 

SYSTEMS ITALIA SGH2 POD 230, 
PREGNANA MILANESE A78139983 OF 340 AA i 

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

The line Bit Rate must be specified 
s~quence by. loading an a bit Time 
Generator. 

during the SIO initialization 
Constant for every Bit Rate 

The following table supplies the Time Constant values for the most 
frequently line speeds: 

! ! 
!Time con! Time co n ! D i v i d ed !Time con! Time co n ! D i v i d ed 

.•. ~'{ .. ;'.- 'J-Decillal.~A .. r.,;Hex .. · .• d .,;~.by, .. '., .. ·,f1aeciaa:l ::!' '.' ;'He~ •• ' . -by 
(Xl CK) (Xl CK) ! (Xl CK) (X16 CK)!(X16 CK) ! (X16 CK) ! 

!100000 12 OC 4 N. A. N. A. N. A. 

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 INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 PDD 231 
PREGNANA MILANESE A78139983 OF 340 AA 

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

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

OUTPUT .(*) = INPUT FREQUENCY 
FREQUENCY (divided by selected)x(Time Constant value in decimal) 

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

The Input Frequency is 4.9152 and the Clock Rate (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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+---------------------+-------------------+-----------+--------+--------+ 
'HONEYWELL INFORMATION SPEC. NO. I SHEET REVISION 

SYSTEMS ITALIA SGM2 PDD 232 
PREGNANA MILANESE A78139983 I OF 340 AA 

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

E.2.3.2 ELECTRICAL INTERFACE AND MODEM SIGNALS 

The Serial Ports use as interface three ki nds of connectors: 

LINE 0 25 pi ns connector with female pi ns; 

LINE 1 25 pi ns connector with female pi ns; 

LINE 2 15 pi ns connector with male pi ns i 

LINE' ·3 15 pi ns connector with male pi ns; 

LINE '4 9 pi ns connector with female pi ns; 

LINE 5 9 pi ns connector with female pi ns; 

The 25 pins connectot;" includes both RS-232C and RS-422A interface 
s ig nals. The table below shows the pi n ass ig nement: 

! Connec. ! Interface Ci rcui t Name Note 
!Pin N. 

1 ! Cable Shield Ground * $ 
2 T ra nsmi t ted Data * 
3 Received Data * 
4 Request to Send * 
5 Clear to Send * 
6 Data Set Ready * 
7 Signal Ground * $ 
8 Data Ca rri er Detect * 
9 Make Busy Out * 

10 Enable to receive Rx Clock * 
11 New Sync * 
12 Enable to receive Tx Clock * 
13 T ra nsmi t ted Data A $ 
14 1 T ra nsmi tted Data B $ 
15 Transmi tted Clock * 
16 Received Data A $ 
17 ! Received Clock * 
18 ! Local Loop Back * 
19 Received Data B $ 
20 Data Terminal Ready * 
21 Remote Loop Back * 
22 Ring Indicator ! * 
23 ! Data Rate S~lector * 
24 Transmitted Internal Clock ! * 
25 Test Indicator * ! 

* RS-232C Interface 
$ RS-422A Interface 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET 'REVISIO~ 

SYSTEMS ITALIA SGM2 PDD 233 
PREGNANA MILANESE A78l39983 OF 340 AA 

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

The ENABLE TO RECEIVE RX/TX CLOCK s ig na Is when in the low level, 
allow to receive the external clocks. 

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

Connec. Interface C i rcu i t Name Note 
Pin N. 

'1 Cable Shield Ground $ 
~,;:L,.·J..£ •. ~: \. ?'r'r8 1lfJ'1ftit."t:@d;-Ua:tia,.". -* ~:.. • ••• . ." •• ; ~,..~ p. I. 

.." 

3 Not Used $ 
4 Received Data A $ 
5 Not Used $ 
6 Received Clock A $ 
7 T ra nsmi t ted Clock A $ 
8 S ig nal Ground $ 
9 T ra nsmi t ted Data B $ 

10 Not Used $ 
11 . Received Data B $ 
12 Not Used $ 
13 Received Clock B $ 
14 T ra nsm itt ed Clock'B $ 
15 Not Used $ 

In the figure E.2 are shown the layouts and the positions of the 
LPO jumpers. These jumpers allow to configure the line 2 and 3 in 
sy nch ronous or asy nch ronous mode. 

For these lines, in synchronous mode the TxC (Tx Clock) pin 
provides the clock and RxC (Rx Clock) pin receives the clock. The SIO 
must be programmed in this way: TxC internal mode, RxC external mode. 
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HONEYWELL INFORMATION 
SYSTEMS ITALIA 

PREGNANA MILANESE 
SGM2 PDD 

SPEC. NO. 

A78139983 

SHEET 
234 

OF 340 

REVISION 

AA 
+---------------------+-------------------+-----------+--------+--------+ 

.......... ---..... --..-
Q03A 

.M-IF'03A «'03A POSITlCUlTABU: 

Jlflll OCSCR}PTJ~ 

01 - ~ ASYtC, 1M 

02-03 5\'lt, tfJ[( 

LINE #3 
..,._ •••.••••. a •• .-.. -....---._ ........ 

............ _-------.... __ .. -
K03C 

,U1F03Aumc POSITICtnTABLE 

JJHPllI OCSCRI PTI Ct~ " 

01-02 ASVtl:, tm: 
02 -'03 SVIt, tm: 

LINE #2 . -.. -.•.. _._-_ .. _ .... _._ .... 

LINE 

LINE M 

LIt{ ~3 

L1t{ ~2 

LINE Hi 

LINE ~e 

~ .. ... • .. 

Fig. E.2 - Layouts and positions of the LPO jumpers 
( ETCHED BOARD ) 

~ 

'" ... .. 
~ 
"'~ 

.. .. ... • .. 

• .. .. .. .. 
oJ « ". "'. 0 
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+---------------------+-------------------+-----------+--------+--------+ 
'HONEYWELL INFORMATION j SPEC. NO. I ,SHEET 'REVISIONI 

SYSTEMS ITALIA SGM2 POD I \ 235 
PREGNANA MILANESE I A78139983 OF 340 AA 

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

In the figure E.3 are described the jumpers for the multiwire 
boards. 

These jumpers configure the 0-1-2-3 lines in asynchronous or 
synchronous communications and the clocks direction. 

, ;,. 
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HONEYWELL INFORMATION SPEC. NO. I SHEET REVISION 

SYSTEMS ITALIA SGM2 PDD 236 
PREGNANA MILANESE A78139983 OF 340 AA 

+---------------------+-------------------+-----------+--------+--------+ 
. J3 

J2 

J 1 

~ 
, 

JD 

JUHP(R J3 TABLE 

JUl1? Ctl [(SCR I PTlCN 

O! • 02 Sytt:. HJt( 

02 • 03 ASm:. I1JOC 

LlI-lE t 3 
LINE 'itS 

JJMF'ER J2.TAB1£ 

OCSCR I PTI Ctl 

SVI(. HJOC 

ASVtt:. tDr( 
LINE #3 

LINE 12 

LlNE:it 2 

Jv'l';Ul J 1 TA BLE 

.RJHP Ctl OCSCRIPTI~ 

01 • 02 SYI(. moc 
02·0) ASVI(. moc 

LINE : 1 

JUHfUI \10 lABl£ 

01 • 02 SVIt. m[( 

D2 • 03 ASVI(. H.)OC 

LlHE 10 

Fig. E.3 - Layouts and positions of the LPO jumpers 
( MULTIWIRE BOARD ) 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION ' SPEC. NO. SHEET 'REVISION 

SYSTEMS ITALIA SGM2 PDD 237 
PREGNANA MILANESE A78139983 OF 340 AA 

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

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

Connec. Interface Circuit Harne 
Pi n N. 

1 Cable Shield Ground 
2 Transmitted Data 

.:<;,~. " .. ~ :~eee'i."V.etl:cra"t. ... 
4 Receive Data A 
5 Receive Data B 
6 Not Used 
7 S ig na 1 G rou nd 
8 Transmission Data A 
9 Transmission Data B 

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

, ,.' '. ~' •• :. <1';' ~ 

Note 

* $ 
* 

$ 
$ 
* 
* $ 
$ 
$ 



+---------------------+-------------------+-----------+--------+--------~ 
HONEYW~LL INFORMATION j SPEC. NO. I SHEET REV IS ION:.:I 

SYSTEMS ITALIA SGM2 PDD \ 238 ; 
PREGNANA MILANESE A78139983 OF 340 AA} 

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

The interface signals are driven and received using the following 
s ta nda rd pa ckag es: 

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 condition on the Receive Data signal of the SIO when 
the cable'· is disconnected or the termi nal is ,off. 
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HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 PDD 239 
PREGNANA MILANESE A78139983 OF 340 AA 

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

E.2.3.3 MODEM SIGNALS 

Many modem signals are provided by the SIO, but 
·there are three registers, two for the output, one 
which allow the connection of the two RS-232 lines. 

not a 11. Thus 
for the input, 

MODEM REGISTER LINE 0 OUTPUT is located at: 

MODEM'· REGISTER 

and they bring 

MSB 
7 6 5 

x x x 

LINE 

this 

4 

o 

Hex 7C.00.Ol 

1 OUTPUT is located at: 
., , " 

," ,: •..• ' ..•.. :',#!-' 

Hex 78.00.01 

s ig nal: 

3. 2 

o o 

LSB 
1 0 

o 0 
! 

------ LOCAL LOOP BACK ' 
o --> Active 
1 --> No Active 

---------- REMOTE LOOP BACK 
o --> No Active 
1 --> Acti ve 

-------------- r·tAKE BUSY OUT 
! 0 --> Active 
! 1 --> No Active 

------------------ DATA RATE SELECTOR 
o --) Active 
1 --> No Active 

---------------------- NEW SYNC 
o --> No Active 
1 --> Active 



+------------:---------+-------------------+-----------+--------+--------".+ 
HONEYWF.LL INFORI'1ATION SPEC. N0'1' SHEF.:T REVISION;\ 

SYSTEMS ~TALIA SGM2 PDD 240' 
PREGNANA . ~lILANF.:SF.: A 78139983 I OF 340 A..1\' 

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

MODEM REGISTER LINE 0/1 INPUT is located at: 

Hex 74.00.01 

a nd i t bring 5 t his 5 i 9 na 1 : 

.~'. MSB 
7 6 

!' I I 

.! 

.. , ! 

. ! 

, , 

'. : 

5 

I 

! 

4 

I 

3 

I 

! 
! 

2 

I 

1 

I 

LSB 
0 

I 

------ TEST INDICATOR LINE 0 
o --) Active 
1 --) No Active 

---------- RING INDICATOR LINE 0 
o --) Active 
1 --) No Active 

-------------- DATA SET READY LINE 0 
o --) Active 
1 --) No Active 

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

---------------------- TEST INDICATOR LINE 1 
o --) Active 
1 --) No Active 

!------------------------- RING INDICATOR LINE 1 
o --) Active 
1 --) No Active 

!-------------- -------------- DATA SET READY LINE 1 
~,l 0 --) Act i ve 

! 1 --) No Active 
'..' ,~, " 

! .... 

! -------',-------------------------- NOT USED 
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+-------~=------------+-------------------+-----------+--------+-------~+ 
HONEYWELL INfORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 POD 241 
PREGNANA ~lILANESE A78139983 OF 340 AA 

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

E.2.4 TIMER AND PARALLEL PRINTER INTERFACE 

This hardware block consists essentially of Motorola MC68230 PlAT 
chip, which provides a programmable timer plus a versatile double 
buffered parallel interfaces. 

a) TIMER, - The PIIT timer contains a 24-bit synchronous down counter 
that is loaded from three 8-bit Counter Preload Registers. The 24-bit 
counter must be clocked by the output of a 5-bit (divided-by-32') 
prescaler to generate periodic interrupts, a square wave, a single 
interrupt after a programmed time period, or it can be used for 
elapsed time misurement. 
Also, the end of COLint can be checked by software without interrupt 
use. 

A register model that includes the corresponding Register Selects is 
shown in Fig. E.6. For further information. refer to "l6-BIT 
flICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" pag. 4-509 - 4-537. 

b) PARALLEL PRINTER INTERFACE - The Parallel Printer Interface allows 
the connection to printers with electric parallel interface both of 
the IBM and CENTRONICS types. Fig. E.4 shows the major block diagram. 

This interface is implemented by mean a programmable 
interface (MC68230) plus some DRIVERs and RECEIVERs of the 
Schottky type. The dialogue with the printer must be 
programming the MC68230 in the following mode: 

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

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

parallel 
Low Power 
performed 

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

- some pins of the Port B must be programmed in output mode to 
drive printer command and some ones in input mode to receive 
printer status, as shown below: 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION ' SPEC. NO. SHEET ~EVISION 

SYSTEMS ITALIA SGM2 PDD 242 
PREGNANA MILANESE A78139983 OF 340 AA 

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

PI/T PORT B 

MSB 
7 

. ! X 

6 

0 

(bi t 

5 

0 

..!.nput/Q.utput) 

4 

0 

3 

I 

2 1 

I I 

LSB 
0 

I 

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

o --) No Active 
1 --) Active 

-------------- PE (Paper Empty) 
o --) Active 
1 --) N·o Active 

------------------ SLCT 
o --) Acti ve 
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 cha racter shou ld be sent only if the pri 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. E.5 which shows the timings relevant to 
CENTRONICS and IBM interfaces). 
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+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET 'REVISION 

SYSTEMS ITALIA SGM2 POD 243 
PREGNANA MILANESE A78l39983 OF 340 AA 

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

A register model that includes the corresponding Register Selects 
is shown in,Fig. E.1.1.4.3. For further information refer to "l6-BIT 
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" pag. 4-509 - 4-537. 

The I/O signals are made available vi.a a CANNON conn'ector having 
37 paths with female pins: the connector pin out and a detailed 
description of the interface signals are shown in table E.l. 

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. 

~ : it. ,I' •. ' 

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

!---------------------------------) TIMER INT. ACK. 
o --> Active 
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BUSY 
/ 

ACKNLG 

->! 
/ 

-------------_/1-------
->! // 

// 
~--~------------//---

approx 5us . ! 
---------->!----!<--

DATA 

STROBE 

DATA 

STROBE 

BUSY 

ACKNLG 

// 
\/ \/-/1-\/ \/-

_______ /\~----~----~/\ /1 /\ _____________ ,/\_ 
-//-

. , ....... 
~--~--_/I----------~ 

J .... ~J..::. ."J . / I 

! 0.5! 0.5! 0.5 <-- us min 
!<-->1<-->!<--> 

a) IBM Interface Timi ng 

!<------------- Transfer Cycle -------------->1 

--\/ \/ \/--
-_/\------------_/\------------------------/\_-

11 us!1 us!l usl 
1 minI min! min! 
1<--)1<--)1<--)1 

Host 
Response !<---------)! 
Time 

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

->1 
! 

0-10 us --->1--1(---

--I 

! 
! 

!(--

!(---)1 2.5-6.6 us 

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

b) CENTRONICS I nterface Timing 

Fig •. E.5 - Parallel Printer Interface Timing Diagram 
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ADDRESS (Ill? X ) 

08.00.01 
, 

B8.00.03 

!lB.09·05 

13B.00.07 

08.00·99 

138.00.0B 

OS.OO.OD 

G8.00.0F' 

OR .00.11 

DR .00.13 

OB .00. 15 

OR .00.17 

88.00.19 

08.00.18 
(38.00.10 
138.00.1 F' 
08.00.21 
(3R.OO.23 
138.00.25 
OS.00.27 

138.00.29 

OS.00.2B 
OS.00.2D 
8S.00.2F 

O~.OO.31 

OS.00.33 

B8.oo.35 I 
138.00.37 
08.00.39 
88.00.38 
08.00.30 
BS.00.3f' 

6 5 

rO', "'ode II).: IU' It:' 

(0"1101 (N~ (Nb't- S,. .. yo 

. SVCRO In ...... 'wo' 
S~,«, FrS 

8., 8., B., 8., 0., 
7 6 S ~ 3 

Bi, Bi, 8i, 8il Bi, , 6 S ~ 3 

Bi, B" B" 8it 8" 
7 6 S • 3 

I"'ellupl VC'('OI Humbc< 

1'01'1. H2 Conllol 
S~ 

I 

POI. 8 H( C~"'01 
SuC>mOck 

8 •• 8.\ B·\ 8 .. .8., , G S e J 

e·, n., 8., 8i, B., , ( 5 e 3 

B·, e.: B., ei, Bi\ , G 5 • J 

D.' 8., B., 8., B., , 6 5 e 3 
B., 8,\ B •• 8i\ 8t1 , 6 5 • l 
He Hl H2 HI 

HoeS 
l~--eI lrw! :'rw! lrw! . . · • · . . · · · 

TOUl/HACII: ZO · CO"" 01 Cut 
8" 8., 8., 8il 8" 
7 6 ~ .. J . . · · · 8i. Bi, e., 8i, 8ic 

7J 21 21 20 I~ 

8.: e •• 0., 8il 8i, 
15 Ie 13 12 It 

8i, 8i' 8., 8i, 8it , 6 S .. J . . · · . 
8i. 8i' eil 8.+ etl 
2J 22 'I 20 19 

8i, 8., 8., 8., B .. 
15 'e 13 12 It 

8" 8i, 8t1 8t1 8t1 
'1 6 S .. 3 .-
• .. .. • • 
• .. .. • • 
· • .. · • .. • • • .. 
· • • .. .. 
• · · .. · 

(*) Unused, read as zero. 

'7.iT'7,; . J . , : j 
!)C"r'~; ~ ... "~ ~, ... ~C" ! 

""" C;",",'., 
eonuol I\eo's •• , 

rOil Inletruot 

P'o()<., ... (0",.0/ 

B., 8., 8., 
2 1 0 

8., 8i, Bi, , 1 0 

B" 8., B •• 
2 1 0 . . 

H2 HI HI 
I", SVC"O S,., 

e ... b/e E ... bic C"'. 
H. H~ HJ 
'n. SVCRO S .. , 

E .... b/e (""'bic C,". 
8.\ 8i\ B" 
'1 I C 

e •• B •• 8., , I 0 

8i\ 8., 8il 
2 I 0 

8., 8., 8., 
'1 I 0 

8.\ Bi, 8i, , I 0 

HJS H2S HIS 

• · . 
· · . 

C&oct 1~ 

Con,.o/ (""tlI( 
8., 8., 8 •• 
'1 I 0 

· · . 
8" 8i\ 8il 
18 17 16 
8i. 8i, 8i\ 
10 9 8 
8., 8i. Bi, 
2 I 0 . . . 

8i, 8., 8it 
18 t7 16 

Uti 8i, 8" 
10 9 e 
a.c 8t1 etl 
2 1 0 

• • ZO.S 

• • .. 
.. • • 
• .. • 
• • • .. • · 

POft S-"c:e 
Req_st Re-o'SI~f 

POf' A 0.\8 
O;,ect~ Re?s\ft 

Potl 8 Oa,. 
o;,c<:,~ Re?s'Cf 

Potl Co.,. 
o;,c<:,~ R-oiSlcf 

Potl In,~upt 
V K'Of "eo'Sift 

POI' AD ... 
R~;SI~' 

POI' 8 Oat. 
Re?s'fl 
Potl A Ahe,na,e 
Reotslef 

Potl 8 AI'c,na,e 
R~"c. 

Potl C Oa\8 
R~s'e< 

POIt S'.IUS 
R~s,e< 

1_' 
lnull' 

TWnet Cont,oe 
R~'e< 

TWnet 'ft,e""", . 
V cC'OI ~eo'Sle< 

(null' 

Coun'Cf P'c4oad 
Re?stef (High! 

(MOd' 

Cl_' 

(null' 

CounI R.,. 
C~I 

IMOd' 

Cl_' 
T_ St.,U'S 
~'ef 
«nuccI ....... , 
"-' ...... , ...... , 

Fig. E.6 - MC68230 Register Model 
,--------------------------_ ... _--_ .•. 
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Table E.l - Parallel-Printer Connector Pin Assignment and 
Interface Signal Description 

!Signal! Signal 
! Pin N.! N am e 

I .! STROBE 
r 
I . ; 

Sou rce 

HOST 

Description 
!! 
. ! 

Data sampling strobe: it clocks data 
lines into the printer interface logic.! 
The signal level is normally HIGH; ! 
wxite-:-out .. ofdata. is o.ex.formed at the 

: l' 'LOW 'leVel· of ·tlils~:;-ig·nal. 'STROBE pulse 
! width requirements are shown in Fig. 

E.5 for IBM" and CENTRONICS interfaces. 

o 
* Least Significant Bit (2 ) 

These signals represent the character 
to be printed or the control code to 
be executed by the printer: normally, 
these informations are given in ASCII 
code. Each signal is at HIGH level 
when da ta is log i cal "1" a nd LOW when 
logical "0". Data Set-up and Data Hold 
Times requirements are shown in Fig. 
E.5 for IBM and CENTRONICS interfaces. 

7 
<I< Most Significant Bit (2 ) 

Active LOW pulse. lt indicates that 
the data has been loaded into the buf­
fer or the command has been executed 
a nd that the pri nter is ready to ac­
cept other data. In Fig. E.5 are shown 
timing considerations for IBM and 
CENTRONICS interfaces. 



( .. 

+---------------------+-------------------+-----------+--------+--------
HONEYWELL INFORMATION SPEC. NO. SHEET REVISION 

SYSTEMS ITALIA SGM2 PDD 248 
PREGNANA MILANESE A78139983 OF 340 AA 

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

Table E.l - Par-allel-Printer- Connector Pin Assignment and 
I n t e rf ace S i 9 na 1 Des c rip t ion (C 0 nt' d • ) 

! S i g na I! S i g na 1 
!Pin N.! Name 

11 BUSY 
'!. 

! ' 

12 PE 

13 SLCT 

Sou rce 

PRINTER 

! 

PRINTER 

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: 

- Du ri ng da ta e nt ry i 
- 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 pr-inter error status. 

Timing considerations about BUSY si­
gnal are shown in Fig. E.5 for both 
i nt erfaces. 

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

SLCT (Select) signal is active at HIGH 
level; it indicates that the printer 
is in the Relected state, i.e. is in 
READY state. 
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Table E.l - Parallel-Printer Connector Pin Assignment and 
I n t e rE ace S i g na 1 0 esc ri p t ion (C 0 n t'd. ) 

! S i g na l! S i g na 1 
!Pin N.! Name 

! 

14 AUTo 
FEED XT 

. ".J'-

32 INIT 

33' ERROR 

! . ! 
! ! ! 
!, . ! 
! ,.1 • 

' .. -~. ~' .. : 
. ! ::., r;!, 

"~' -1", 
':;,' !' .;: ----37, .,.!>SLCT IN 

! ... • .' 1 .. ~ 
,! ; ":.' , 

. .1 .::. 
. ! 

Sou rce 

HOST 

HOST 

PRINTER 

! 

HOST 

Description 

This signal is applicable only for IBM 
interface. When this signal is driven 
at LOW level, the paper is automati­
cally fed one line after printing . 

For the CENTRONICS interfaces this si-
gnal is named PRIME and a LOW level on 
this line causes the output sig nal 
BUSY to go high for as long as the 
INIT s ig na 1 is low. 

For the IBM interface, when the level 

! 
'1 

of this signal becomes LOW the printer! ., 
'is reset to its initial state and the 

printer buffer is cleared. This signal 
is normally at HIGH level, and its 
pulse width must be more than SO us at 1 
the recei vi ng termi na 1. 

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

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

! 

.! 

This signal is applicable only for IBM j 

interface. Data entry to the printer 
is possible only when the level of! 
t his s i g na lis LOW • 



(~ 

+---------------------+-------------------+-----------+--------+--------+ 
IHONEYWELL INFORMATION \ SPEC. NO. SHEET REVISION 
I SYSTEMS ITALIA / SGM2 PDD 250 
I PREGNANA MILANESE A78139983 OF 340 AA 
+---------------------+-------------------+----------~+--------+--------+ 

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

Sig na l! S ig na 1 Sou rce Des cript i On 
Pin N. ! Name 

1 

16-19 GND Logic GND level. 
20-21 • 1· 

22-23 
24-25 !'-
26-27 .1 ';' : .... :' .... ,.. " .. ' ~ '~ .. -.; .. " "'. r ....... 
28-29 . ! 
30-31 
34 

15-18 R.F.U. Pi ns not used. 
35-36 

. ! 
17 ZVPOO Safety Ground. 
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E.2.5 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-bi~ vector during 
interrupt acknowledge cycle. Besides it handles the daisy-chain 
conE igu rat ion. 

The heart of this logic is the SIGNETICS 68154 Interrupt Generator 
(IGOR), that provides this interface between an interrupting device 
a nd the VME Bus. 

I nsiae it has two registers: 

- th~ 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 enable 
interrupts and to program the high order bits of the interrupt vector 
on any interrupt request level of the V~1E 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 
I --> Active 

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

HIGH ORDER BITS OF 
!-- ------------------! INTERRUPT VECTOR 

!----------------------~--! 

!------~----------------------! 
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The RI register has this layout: 

* Register layout: 
MSB 

7 6 543 
LSB 

2 I 

! 
...... .! .. " .1 .' . 

! 
1 

, .. J 
! 

l.. ! 

------) IRQl: 
o --) No Active 

,; " ••. >;. " .. ,.. J .-:.r7'>,. A.cti v~ 

! ----------) IRQ2: 
! 0 --> No Active 

I --) 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 

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

The 7/6/5/4/3 bits of the interrupt vector register plus the A3 
A2 Al add ress bits of the VME Bus form the interrupt vector reg ister 
passed during an interrupt acknowledge cycle. 

Writing a I 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 must 'wait until that level has been acknowledge. During am 
interrupt acknowledge cycle the corresponding bit of, the interrupt 
level will automatically cleared by the device. 

Refers to the Signetics SC868154 data sheet on Signetics book 
(January 1986 pages 2-358 2-368). 

,." , 
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E.2.6 ATTENTION LOGIC AND SYSTEM FAIL DETECTION 

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

- ATTENTION INTERRUPT REGISTER: 

MSB, 

* Write/Read 8 bit register. 

ADDRESS: F8.00.00 Hex. 
Read/Write UPPER DATA BYTE. 
TAS; 

* Register layout: 

.'"'~' ... ' -"'.. . 

7 6 5 4 3 2 
LSB 

1 0 

x x x x x 

! ! ----------------------> NOT USED 
1 ! 
1 --------------------------> READ CYCLE:SYSFAIL STATUS 
1 0 --> OK 
! 1 --> Sysfail 
! > WRITE CYCLE: SW RESET 
1 0 --> No active 
! 1 --> Active' 
! 
------------------------------> INTERRUPT: 

l 0 --> No Active 
1--> Active 

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

MSB 

* Write/Read 8 bit register. 

* Access mode: 

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

* Register layout: 

, J C'''' 

7 6 5 4 3 2 1 0 

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

It is possible to give only one interrupt at a time to the 68000 
LPO CPU, setting the bit SIX after having checked with the TAS 
instruction, the 7 bit (BUSY) of the Interrupt 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 5 of the 
ATTENTION INTERRUPT REGISTER. The software running in the SGM2 CPU can 
know whichLPO board in the VME Bus is in the system fail condition. 

With the same bit, in write mode, the SGM2 CPU's can' reset the LPO 
boa rd w r i t i ng ali nth e bit 5 for 1 m sec., a nd aft e r t his res e t 
period r the bit 5 must be cleared. 
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E.2.7 PROCESSOR NUMBER AND BOARD TYPE DETECTION 

The,re is a register loacated at Hex A8.00.00 where is possible to 
know some information about the board: ' 

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

- th~ type of the board inserted (SPO or LPO)i 

- testi ng env i roment i 

The layout of this register is: 

MSB 
7 6 5 4 3 2 

LSB 
1 0 

------> ALWAYS 0 

----------! 
SPO I LPO BITS' 

!-------------! 000 = SPO 
111 = LPO 

------------------! 
----------------------> PROCESSOR NUMBER 

--------------------------> PROCESSOR NUMBER 

------------------------------) PROCESSOR NUMBER 

!---------------------------------) LBT PRESENT 
FACTORY SIGNAL 
ALWAYS lOUT OF 

(bit 

(bit 

(bit 

TEST 

2 ) 

1) 

0) 
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The table below describes the VME bus addressing space of each 
board with the processor number bits equal to: 

6 5 4 

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

'.! 
1 0 .0 .. J .,.P..R0.CESSQ~ .. .NLJ).1BEH. 1 . ~~.I.P..D ... lo.ca.t.ed _ at .. .Hex. 56." 0 • 00.00 

(VME BUS ADDRESSING SPACE) 

0 1 0 PROCESSOR NUl-mER 2 - LPO located at Hex 56.80.00.00 
(VME BUS ADDRESSING SPACE) 

1 1 0 PROCESSOR NUMBER 3 - LPO located at Hex 56.CO.00.OO 
(VME BUS ADDRESSING SPACE) 

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

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

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

1 1 1 PROCESSOR NUMBER 7 - LPO located at Hex 57.CO.00.OO 
(VME BUS ADDRESSING SPACE) 
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E.3 DMA EMULATOR INTERFACE 

The interface model of the DMA is located, starting at 28.06.'00 
HEX, in ,the I/O memory. 

For 
parts. 

each line there is a st ructu re , 

28.06.00 1-------------------! 
! RX/TX COMMAND LIST! 

L !-------------------! 
I ! RX/TX COMMON AREA ! 
N 1-------------------1 
E ! RX SERVICE AREA 

1-------------------
0 1 TX SERVICE AREA 

28.06.88 1-------------------
! RX/TX COMMAND LIST 

L 1-------------------
I RX/TX COMMON AREA 
N -------------------1 
E RX SERVICE AREA ! 

-------------------1 
1 TX SERVICE AREA 

28.07.10 -------------------! 
RX/TX CO~1MAND LIST! 

L -------------------1 
I RX/TX COMMON AREA ! 
N !-------------------1 
E ! RX SERVICE AREA 

1-------------------1 
2 1 TX SERVICE AREA 

28.07.98 1-------------------1 
1 RX/TX COMMAND LIST1 

L 1-------------------1 
I 1 RX/TX COMMON AREA ! 
N 1-------------------! 
E 1 RX SERVICE AREA 

!----~--------------! 
3 ! TX SERVICE AREA 

28.08.20 1-------------------1 

of 136 by t e s d i v i d ed i n '4 

• ,',' -. /I I': ; .. i"" '" 

-----

! , 

136 bytes 

-----

136 bytes 

-----

136 bytes 
! 
! 

-----

136 bytes 

-----
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The first part is the COMMAND LIST ( 80 bytes): 

. 
Divided in RX and TX section, consists of 4 entries for each 

channel. The dma software allows a mechanism of circular list of the 
four entries. 

Each entry consists of 10 bytes. 

RX COMMAND LIST ( 4 ENTRIES ) 

lbytel 
-----1-----1-----1-----1-----1-----1-----1-----1-----1-----1 

1 1 
BFADR ADLL BFSZ 1 FU lCLFLG! 

! 1 
-----1-----1-----1-----1-----1-----1-----1-----1-----. . . ... . . . 

BFADR ADLL BFSZ 1 FU CLFLG 

-----1-----!-----!----- ----~1-----1-----1-----1----- -----

BFADR ADLL BFSZ ! FU CLFLG 

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

BFADR ADLL BFSZ 1 FU !CLFLG! 

1-----1-----1-----1----- -----!-----1-----1-----1-----1-----1 

TX COMMAND LIST ( 4 ENTRIES ) 

lbytel 
-----1-----1-----1----- -----1----- -----1-----1-----1-----1 

BFADR ADLL BFSZ! FU lCLFLGl 
1 1 

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

. BFADR ADLL BFSZ 1 FU lCLFLG! 
1 ! ! 

1-----1-----1-----1-----!-----1----- -----1-----!-----!-----1 
! ! ! 

BFADR ! ADLL BFSZ 1 FU lCLFLGI 
II! II! 
1-----1-----1-----1-----1-----1-----1-----1-----1-----1-----1 
! 1 1 

BFADR ADLL 1 BFSZ ! FU !CLFLGI 
1. 1 II!!. 
·!-----1-----!-----!-----!-----!-----1-----1~----1-----1-----1 
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- buffer.address (4 bytes): BFADR - set by MASTER 

- actual data lenght (2 bytes): ADLL 
(.remaining bytes to be transfer·red) 
(number of transferred bytes = BFSZ - ADLL) 
ADLL will be valid after an abort command or at the end of the 
entry execution. 

- RX/TX : set by DMA 
reset by MASTER 

- b~£.,t.~" .. .6 i.z,.e. ,.t.'(-2,,~y,bes.,L.,;.: .·.BP.s? .,"": •.• '''~ ...... s;et :.<Dy"'JU.:~:~ 
(number qf bytes to be transferred) 

- FU (1 byte) 

- command list flag (1 byte): CLFLG 

bit(O) = 1 intermediate command list 
= 0 last command list 

set by MASTER. 

bi t (1) = 1 command already executed 
set by DMA after INT •• 
reset by MASTER 

bi t (2 ) = 1 slave must interrupt master 
= 0 no interrupt to master 

set and reset by SLAVE 

bit(3) = 1 i nte rmed iate interrupt 
= 0 no intermediate interrupt 

set and reset by SLAVE 

bit(4) = 1 channel error interrupt 
= 0 no channel error interrupt 

set and reset by SLAVE 

biteS) = 1 event interrupt 
= 0 no event interrupt 

set a nd reset by S'LAVE 

bit(6) = 1 command interrupt 
= 0 no comma nd interrupt 

set a nd reset by SLAVE 
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+---------------------+-------------------+-----------+--------+--------

of: 
The second part is the RX/TX COMMON AREA (8 bytes) and consists 

!-----!-----!-----1-----!-----!-----!-----!-----! 
! ! ! ! 
!DRTYP!DV !MDTCL! FU ! 
! ! STUS! ! ! 
!---~-!-----!-----!-----!-----!-----!-----!-----! 

- driver type (1 byte): DRTYP 

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

- device status (1 byte): DVSTUS 

value: 
opened Hex 01 
closed Hex 00 

set by MASTER 

- mode control register (1 byte): MDCTL 

- FU (5 bvt~l 

bit(O) = 1 COMPLEX MODE RX CTL. TABLE 
character treatement with the 
possibility to link the 
buffers. 

bit(l) = 1 COMPLEX MODE TX CTL. TABLE 
character treatement with the 
possibility to link the 
buffers. 

bit(2} = 0 LINKED MODE 
no character treatement. but 
with the possibility to link 
the buffers. 

bit{3) = 1 FRAME MODE 

These ·flags are set by MASTER at the open time: 
these status is kept until the close is 
requested. 
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+---------------------+-------------------+-----------+--------+------~ 

The third part is the RX SERVICE AREA (24 bytes): 

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

RXCTLA FU 1RXERRI RXCMPT 

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

RXC,MPT FLGPRX ACTADRX 
1 1 

1----~1----- -----1-----1-----1-----1-----1-----1-----!-----1 
• 1 

FU ACTBFRX 

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

- Rx control table address (4 bytes): RXCTLA 
pointer to control table used by the channel in the complex 
routi ne. 

set by MASTER 

- FU (3 byte) 

- RX error status (1 byte): RXERR 
set by DMA 

- RX current command list pointer{4 bytes): RXCMPT 
pointer to active RX entry. 

used by DMA 

- RX command list flag pointer (4 BYTES): FLGPRX 
used by DMA 

- RX active buffer address (4 BYTES): ACTADRX 
used by DMA 

- FU (2 byte) 

- RX active buffer size (2 BYTES): ACTBFRX 
used by DMA 
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+---------------------+-------------------+-----------+--------+--------

The fourth group is the TX SERVICE AREA (24 bytes): 

!-----!-----!-----!-----!-----!-----!-----!-----!~----!-----1 

TXCTLA FU !TXERR! TXCMPT 

!-----!-----!-----I-----l-----!-----I-----!-----!-----!-----! 

TXCMPT FLGPTX ACTADTX 

!---~-!----- -----!-----!-----!-----!-----!-----!-----!-----1 

PU ACTBPTX 

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

- TX control table address(4 bytes): TXCTLA 
poi nter to TX cont rol table used by the cha nnel in the complex 
rout i ne. 

set by MASTER 

- PU (3 byte) 

- TX error status (1 byte):TXERR 
set by DMA 

- TX current command list pointer (4 bytes): TXCMPT 
pointer to active TX entry. 

- TX command list flag pointer (4 BYTES): FLGPTX 
used by DMA 

- TX active buffer address (4 BYTES): ACTADTX 
used by DMA 

- FU (2 byte) 

- TX active buffer size (2 BYTES): ACTBFTX 
used by DMA 
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+---------------------+-------------------+-----------+--------+--------+ 

At the end of the four channels there are three group of data. 

2B.OB.20 1-------------------
1 RX/TX CONTROL 
! TABLE POINTER 

28.08.40 1-------------------

.' Rxlr,X .CONTROL 

TABLE 

AREA 

28.18.80 !-------------------
RX/TX 
SPECIAL ROUTINE 
ADDRESS 
TABLE 

.. ! 

32 bytes 

2 Kbytes 
! 

.,' 

512 bytes 

28.1A.BO !-------------------1 -----
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+---------------------+-------------------+-----------+--------+--------+ 

The first group is the RX/TX CONTROL TABLE POINTER (32 bytes): 
There a~e 8 pointers so dedicated: 

POINTER 1 
- VIP RX control table pointer (4 bytes): 

set by DMA 
copied by the MASTER in RXCTLA at open time of the channel. 

POINTER 2 
- vip TX control table pointer (4 bytes): 

set by DMA 
copied by the MASTER in TXCTLA at open time of the channel. 

POINTER 3 
- FREE 

POINTER 4 
- FR~E 

POINTER 5 
- FREE 

POINTER 6 
- FREE 

POINTER 7 
- FREE 

POINTER 8 
- FREE 
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The second g roup is the RX/TX CONTROL TABLE AREA (2 Kbytes), 
pointed by t·he pointers of the first group: 

AREA 1 (256 bytes) 
- RX VIP CON~ROL TABLE 
This area is filled with the 08 value except the 04 position 
that contains the 04 value • 

. 0 is the displacement for the routine address table to jump 
at the subroutine with NORMAL RETURN • 

• • ,;.,.I'i~ ';is~·'th~ "~i '5p-1'a"eeme11t..~:I[~·t -''tn'I'!::'' --To\lt.i.:rre''c('80 r~'s's':'tab'le to jump 
at the subroutine with EOT TREATEMENT. 

8 is the displacement for the routine address table to jump 
at the subroutine with NO PARITY DATA. 

AREA 2 (256 bytes) 
- TX VIP CONTROL TABLE 
This area is filled with O. 

AREA 3 (256 bytes) 
- FREE 
This area is filled with O. 

AREA 4 (256 bytes) 
- FREE 

This area is filled with O. 

AREA 5 (256 bytes) 
- FREE 
This area is filled with o. 

AREA 6 (256 bytes) 
- FREE 
This a rea is filled 

AREA 7 (256 bytes) 
- FREE 
This area is filled 

AREA 8 (256 bytes) 
- FREE 

with O. 

with o. 

This area is filled with O. 
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+---------------------+-------------------+-----------+--------+-------

The thi rd group is the RX!TX SPECIAL ROUTINE ADDRESS TABLES (2 
Kbytes) used in complex mode. 

For each line there is a structure of 512 bytes, 256 for the RX 
channel and 256 for the TX channel, that allows 63 different routines 
for ea ch cha nnel.·: 

1-------------------1 -----
LINE 0 

RX!TX SPECIAL 
512 bytes 

ROUTINE ADDRESS 

! TABLE 
1--~----------------! -----

LINE 1 ! 

RX!TX SPECIAL 
512 bytes 

ROUTINE ADDRESS 

TABLE 
1-------------------
I LINE 2 

RX!TX SPECIAL 
512 bytes 

ROUTINE ADDRESS 

TABLE 1 
-------------------1 -----

LINE 3 

RX!TX SPECIAL 

ROUTINE ADDRESS 

TABLE 

512 bytes 
1 I 

1-----------------~-1 -----
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An example, for a line, is showed below: 

RX ROUTINE ADDRESS (256 bytes): 

!----------- 4 bytes ---------------1 
!-----------------------------------1 1 NORMAL RETURN. RX ROUTINE ADDRESS routi ne number 0 
!-----------------------------------1 1 EOT TREATEMENT RX ROUTINE ADDRESS 1 routine number 4 
1-----------------------------------! ! NO PARITY DATA RX ROUTINE ADDRESS ! routine number 8 

,,:.':.......-... ...--...........-..-.._ . ...--.................. - ... ------._--..;..- ! 
RFU routi ne number 12 

!-----------------------------------! 1 -
1-----------------------------------1 

RFU routine number 63 
!-----------------------------------! 

TX ROUTINE ADDRESS (256 bytes): 

1----------- 4 bytes ---------------1 
!-----------------------------------1 
1 NORMAL RETURN TX ROUTINE ADDRESS rout·i ne number 0 
!-----------------------------------1 
1 RFU routine number 4 
1-----------------------------------1 
! RFU routine number 8 
1-----------------------------------1 
1 RFU rout i ne humber 12 
1-----------------------------------1 
T 

! 
1-----------------------------------1 

RFU routine number 63 

!-----------------------------------1 

PAY ATTENTION THAT TAS INSTRUCTION FOR THE MASTER PROCESSOR IN THE 
1/0 BUS IS NOT ALLOWED 11 
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+---------------------+-------------------+-----------+--------+-------_. 

E.4 VME BUS PIN ASSIGNMENT 

(*) - Signal low level active 

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

VMEbus Jl/Pl PIN ASSIGNMEMENT (ROW A) 

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

SIGNAL DESIGN NAME STANDARD VME MNEMO~IC 
NAME 

+-----~- --------------------- -------------------------------------+ 
I" ;. 

A 1 VDATOO+OO 000 
A 2 VDATOl+OO 001 
A 3 VDAT02+00 002 
A 4 VDAT03+00 003 
A 5 VDAT04+00 004 
A 6 VDAT05+00 DOS 
A 7 VDAT06+00· 006 
A 8 VDAT07+00 007 
A 9 ZGND GND 
AIO VSYCLK+OO SYSCLK 
All ZGND GND 
A12 VDSTBI-OO DSI * 
Al3 VDSTBO-OO DSO* 
Al4 VWRITE-OO WRITE* 
Al5 ZGND GND 
A16 VDTACK-OO DTACK* 
Al7 ZGND GND 
AlB VADSTB-OO AS* 
Al9 ZGND GND 
A20 VINACK-OO IACK* 
A21 VIACKI-OO IACKIN*" 
A22 VIACKO-OO IACKOUT* 
A23 VADMD4+00 AM4 
A24 VADD07+00 A07 
A25 VADD06+00 A06 
A26 VADD05+00 A05 
A27 VADD04+00 A04 
A28 VADD03+00 A03 
A29 VADD02+00 A02 
A30 VADD01+OO AOl 
A31 ZVNl2 -12 V 
A32 ZVPOS +5 V 

I I 
+----------------------------------------------------------------~--+ 

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 
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VMEbus J1/P1 PIN ASSIGNMEMENT (ROW B) 

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

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME 

+------- --------------------- -------------------------------------+ 
B 1 BBSY* 
B 2 BCLR* 
B 3 ACFAIL* 
B 4, SBGOCC-OO BGOIN* 
B 5 SBGOCC-OO BGOOUT* 
B 6 " SBGICC-OO BGIIN* 
B .7 t.,' " 

' " ';SBG1CC ..... Or '.' .. \.,' .,' ", ·:>~~":tl ... :.:-4 
B 8 SBG2CC-00 BG2IN* 
B 9 SBG2CC-00 BG20UT* 
BI0 SBG3CC-00 BG3IN* 
B1l SBG3CC";'00 BG30UT* 
B12 BRO* 
B13 BRl* 
B14 BR2* 
B15 BR3* 
B16 VADMDO+OO AMO 
B17 VADMDl+00 AMI 
B18 AM2 
B19 VADMD3+00 AM3 
B20 ZGND GND 
B21 SERCLK ( 1 ) 
B22 SERDAT (1) 
B23 ZGND GND 
B24 VINRQ7-00 IRQ7* 
B25 VINRQ6-00 IRQ6* 
826 VINRQ5-00 IRQ5* 
B27 VINRQ4-00 IRQ4* 
B28 VINRQ3-00 IRQ3* 
B29 VINRQ2-00 IRQ2* 
B30 VINRQI-00 IRQl* 
B31 ZVPSSB + 5 V STDBY 
B32 ZVP05 + 5 V 

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

NOTE: 
(1 ) 

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

SERCLK and SERDAT represent provlslon for a special serial 
communication bus protocol still being finalized 
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+------------------------------------------------------------------ t 

VMEbus Jl/Pl PIN ASSIGNMENTS (ROW C) 

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

SIGNAL DESIGN NAME STANDARD VME MNEMONIC 
NAME 

+---'""--- -------------------------------------+ 
I C 1 VDAT08+00 008 

. C 2 VDAT09+00 009 
C 3 VDATlO+OO D10 
C 4 VDATl1+00 011 
C 5 VDAT12+00 012 
C 6~ VDAT13+00 D13 
C 7 VDAT14+00 D14 
C 8 VDAT15+00 015 
C 9 ZGND GND 
C10 VSYFAL-OO SYSFAIL* 
Cll VBUERR-OO BERR* 
C12 VSYRES-OO SYSRESET* 
C13 VLWORD-OO LWORD* 
C14 VADMD5+00 M·i5 
CIS VADD23+0ti A23 
C16 VADD22+00 A22 
C17 VADD2l+00 A21 
C18 VADD20+00 A20 
C19 VADD19+00 A19 
C20 VADD18+00 A18 
C21 VADD17+00 AI7 
C22 VADD16+00 A16 
C23 VADD15+00 A15 
C24 VADD14+00 AI4 
C25 VADD13+00 AI3 
C26 VADD12+00 AI2 
C27 VADD11+00 All 
C28 VADDIO+OO AIO 
C29 VADD09+00 A09 
C30 VADD08+00 A08 
C31 ZVPl2 + 12 V I C32 ZVP05 + 5 V . 

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

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

N • B . - For J 2/ P 2 V M E bus P i has 5 i g nm e n t s ref e r top rev i au s 
description. 
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c 

SECTION F 

DISK CONTROLLER (Des) 

PRODUCT DESIGN DESCRIPTION 

PREPARED BY: R. POZZAN 

REVIEWED BY: R. POZZAN 
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F.I D.C.S. CONTROLLER OVERVIEW 

This section is a general specification intended to describe the 
f eatu res of . the DISK/DKT STREAMER/TAPE CONTROLLER connected to the 
SGM2 system. 

. ... " ; -', . "',' .. 
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F.2 MAJOR BLOCKS DESCRIPTION 

A specific hardware architecture performs the connection between 
the DISK CONTROLLER and the VMEbus side and provides all the 
hardware interfaces to the device side. 
The ge'neral conf,iguration of the D.C.S.CONTROLLER is depicted in 
Fig. F.I. 

VME-BUS I 
<---------------------------------------------------->I 

1 I I C~:>ntrol I 
, Ll nes , 1 

+--v-v-v--+ +-----+ +------+ ,I 
v------v----- <C.S.---\ DEC.\<-> DTB <-->1 

+-1-+ +-1-+ 68454 LOGIC ADD. <-->1 
D D 1MDC <-----1 +-----+ I 
P P . <--I ----------> 1 1 I 
L L +---------+ ------------->+------+ I 
L L I I 

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

I-~----~:::::I------I I-----------::~ ~i~A <-->i 
+--v------v------v--+ I 
Idisk-dkt interface 1 I 
+---11---------11---+ +------+ i 
+--vv--+ +--vv--+ +------+ I 

I disk 1 I dkt 1 I BIM 1<-->1 
device device <-->1 

+------+ +------+ +------+ 1 

+-------+ +------+ +------+ 
strea I DTB 
mer - <-> QIC 02 <----------> DATA 
devicel 

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

Fig. F.I - DCS MAJOR BLOCK DIAGRAM 

1 
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I 
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I 
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F.2.l IMDC SCN68454 

The SCN68454 Intelligent Multiple Disk Controller (IMDC) 
provides the traditional and andvanced features required to control 
Winchester rigid disk an Floppy disk drive. It provides for an 
internal data path two byte wide demultiplexed for address and data, 
all the control signals to handle bus dialogue and all the transfers 
to or from disk interface. 

IMDC works with a 31 bit. address counter and 16 bit of parallel 
data. 

The 'controller is programmed via an external host processor by 
the use, of high level comma nds, speci f i c tables in Ma i n Memory 
(E.C.A.)· and the ... data .. t.l:aJ)s.fer: .,on.,.,th~\:..,h.Q~.t.~:,data·.: .. :i_s·."'J6_",·bij; . .Ln 
paralle'~~: : 

The IMDC supports Soft Sectored disk track format and standard 
track format for floppy disk (double density/side) and is capable of 
handling a serial data rate up to 10Mbit per second. 

The IMDC is able to execute multiple sector READ/WRITE, with 
implied seek, and data transfer to/from main memory are executed via 
an internal DMA controller. In addition a temporary dinamic9-l data 
storage is foreseen with an internal FIFO buffer 128 bytes long. 
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The IMDC provides four possible operating modes: 

a) REGISTER MODE 

This operating mode refers to the state when the IMDC is chip 
selected to allow READ/WRITE internal register 

b)' DMA MODE 

The term DMA MODE ref ers to the sta te when the IMDC assumes 
ownership of the bus 

c) 'LOCAL MODE 

The term LOCAL MODE refers to the state when the IMDC is 
t ra ns.f.erci;nr;':;COI'IIIl:c4'lc!.f·to "~·th-e'~ist. r~"'i."t.~fa~·~e"r··t·rit:e-i~es·· eont rol 
i nf ormations from disk interface 

d) IDLE MODE 

The term IDLE MODE refers to'a wait state. For example the IMDC 
is in IDLE MODE at the reset time or when waits for a seek or 
recalibrate commands to be ended. 

The IMDC provides also automatic error recovery procedures 
in case of BUS ERR'OR (automatic rerun) iit handles 
automatically bad and alternative sectors and provides 
32/40 bit ECC programmable polynomials or computer generated 
ECC polynomials. 
To allow a complete user programmability the IMDC 'provides 
an internal set of accessible registers each 8 bits wide and 
some main memory tables named E.C.A. (Event Control Area). 
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F.2.2 DPLL SCB68459 

The SCB68459 Disk Phase. Locked Loop (DPLL) is a bipolar chip 
t hat use d tog e the r wit h the I M DC 6 84 54 p r ov ide saIl the 
functions to control disk/dkt devices with SA800, ST506, STlOOO 
interface typ·es. 
The DPLL uses an external VCO for the variable clock rate which 
tracks the read data from the disk unit. 
Disk/dkt controller uses two DPLL chips because two different 
frequences are needed. In fact disk device runs at 5Mbit per 
second while dkt device runs at 250/500Kbit per second. 
The SCB68459 operates producing an oscillating frequency to 
match the frequency of an input signal. 
In this locked condition any slight change in the input 
frequency will appear as a change in phase between the input 
frequency and the VCO frequency. This phase shift then acts as 
an error signal to change the frequency of the local DPLL VCO to 
match the input frequency. 
The DPLL SCB68459 is able to accept NRZ data and write clock 
information in parallel from SNC6B454. It combines data and 
clock to obtain a resulting signal that becomes the write data 
signal which goes to the disk drive. 
The DPLL also built wri'te precompensation algorithm in order to 
adjust special clock data patterns that require compensation. An 
external delay line is used to generate the precision 
compensation needed. 
With a PLL circuit built into a read chain data can be more 
accurately recovered. Aided by an external voltage controlled 
oscillator the DPLL function derives a clock signal from the 
read data streams and tracks it through a range of variation. 
The decoding hardware uses the clock signal to couple the read 
data stream. 
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F.2.3 B. I .M. MC68l53 

The bipolar LSI MC68153 bus interrupter interfaces a micro 
computer system bus to multiple slave devices requiring 
interrupt capabilities. 
It handles up to four, independent sources of interrupt request 
and is fully programmable. 
There is one control register for each interrupt source. 

CRO cont rol INTO not used 
'CRI cont roI INTI interrupt of the 1M-DC_ 

CR2 cQQt;·ro:.t': LNX2 '··intfl:\ntpt'·of" tit~ot'(~&9~) ~e) I/"'c..~ 
CR3 control INT3 interrupt of the exception (tape) 

Each interrupt has its own associated vector register (VRO-VR3). 
These 8 read/wri te reg is ter are used by the host for Eu 11 
control of the interrupt request. 



+---------------------+-------------------+-----------+--------+--------~ 
HONEYWELL INFORMATION 

SYSTEMS ITALIA 
PREGNANA MILANESE 

SPEC. NO. SHEET 
280 

OF 340 

REVISIOt~; 
i 

I AA 
SGM2 POD 

A78139983 
+---------------------+-------------------+-----------+--------+--------i 

F.2.4 INTERFACE AND LOGICAL HANDLING VME BUS 

This interface is composed in five functional blocks. 

- DATA TRANSFER BUS ADDRESS 

This functional block is capable to supply in output the main 
memory address {32 bit} and to accept in input some address 
lines to generate chip selection for read write register 
func~ion {IMDC, BIM, TAPE}. 

- DATA TRANSFER BUS DATA 

This functional block is capable to supply or to accept 16 bits 
of data to or from VME bus. 

- DATA TRANSFER BUS CONTROL LINES 

This functional block controls all the signals involved during a 
read/write bus cycle. 

- INTERRUPT REQUESTER 

This functional block 
request to the host 
acknowledge response. 

- ARBITER INTERFACE 

is 
and 

capable to generate an 
to recognize the proper 

Interrupt 
Interrupt 

This functional block controls all the signals involved during a 
request bus cycle. 
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F.2.5 INTERNAL DATA PATH 

This is an internal data path 2 bytes wide capable to carry 
address and data to and from the VME bus. It also carries in 
output the commands to the devices and in inpu.t the status to 
the IMDC. 
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F.3 INTERNAL REGISTRERS MAP 

HEX ADDRESS 
HEX ADDRESS 
HEX ADDRESS 
HEX ADDRESS 

5400.00,00 
54000001 
54000002 
54000003 

EPH 
EPMH 
EPML 
EPL 

Eca Pointer High 
Eca Pointer Middle High 
Eca Pointer Middle Low 
Eca Pointer Low 

These four registers are used by the host system to direct the 
IMDC to a table of pointers. 
At reset time these registers will be initialized to zero. 

HEX ADDRESS 54000004 IVR Interrupt Vector Register 
' •••..• , ~ • ... t ; • i • 

The I nterrupt Vector 
will place on the 
acknowledge from the 

Register contains the value that the IMDC 
data bus upon receipt of an interrupt 

cPU. 
The value for this register must be HEX VALUE xxxxxxxx 
def i ned) • 
At reset time this register will be initialized to OF hex 

HEX ADDRESS 54000005 ISR I nterrupt Sou rce Reg ister 

For this register only the bits 7-6-5-4 are meaning. 

(SW 

These bits are used to indicate which drive was the source of a 
'comma nd complet i on i nt e rrupt. 
Bit4 reflects drive 0 as source and bit 7 is for drive 3. 
At reset time these four bits will be initialized to zero. 

HEX ADDRESS 54000006 DSCR' Drive Status And 
Configuration Register 

Bi t 0 of this reg ister means 8-16 bi ts mode. This bi t wi 11 be 
set to one to obtain 16 bits length of main memory and register 
data transfer. At reset time this bit is set to zero. 
Bits 7-6-5-4 of this register mean drive busy. 
These bits are sets by the host system to initiate an IMDC 
cOOlmand operation for a particular drive. 
Bit 4 is used for drive 0, bit 7 is used for drive 3. 



(
'~ 

, ~,~ 

+---------------------+-------------------+-----------+--------+--------+ 
HONEYWELL INFORMATION SPEC. NO. SHEET 'REVISION 

SYSTEMS ITALIA SGM2 PDD 283 
PREGNANA MILANESE A78139983 OF 340 AA 

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

HEX ADDRESS 54001001 CRO cont rol reg ister 0 
54001003 CR1 control register 1 
54001005 CR2 cont rol register 2 
54001007 CR3 control reg ister 3 

Thes~ four reg isters are used by the host system to cont rol the 
operating mode. 

HEX ADDRESS 54001009 VRO vector register 0 
5400100B VRl vector reg iste r 1 
5400l00D VR2 vector reg is ter 2 
5400l00F VR3 vector reg ister 3 

These four registers 
place on the data bus 

contain the value that the B.I.M. will 
upon receipt of an interrupt· acknowledge 

f rom the CPU. 
The B.I.M. is programmed in 
interrupter. 

HEX ADDRESS 54003000 
54003002 
54003004 
54003006 
54003008 
5400300A 

CRW 
CRR 
DRW 
DRR 
RFFR 
RFFE 

trasparent mode for .of 

comma nd reg ist er w ri t e 
command register read 
data register write 
data register read 

IMOC 

reset flip flop ready 
reset flip flop exception 

These are registers for the handshaking between host and 
streamer tape. 
At reset time these registers are initialized randomly. 

HEX ADDRESS 54005000 SOM 
54006000 DDM 

set sing le dens i ty mode 
set double density mode 

These two registers are used by the host to select 250KHz or 
500KHz floppy transfer rate. . 
At reset time, 250KHz is selected. 
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F.3.1 REGISTERS PROGRAMMING 

The fir'st register that the user must write is the DSCR 
register. The user must write this byte register as a ..... ord 
register: LOAD in DSCR 0101 HEX value. 
At this point the. D.C.S. controller is programmed with an 
interface Dma Data and Data Register for two bytes. It is 
suggested that the user, when needs to write the DSCR register, 
always uses a word instruction and always must sets the 16 bit 
mode, togheter the command bit, while for all the others 
registers the user can choose a single byte or word transfer. 
The ~our control register (CRO - CR3) are used by the host for 
the fu 11 .cont rol of the .operati Oil ..of, .the .dev ice. . ..;' .... 
The'" other lour re'gister' '(VRO - 'VR3) , are vector register that 
contain the vector data used diring an interrupt acknowledge 
cycle. 
The first pair of registers (CRO VRO) are Dot used. 
The second pair of registers (CRI VRl) are used by the host for 
control of IMDC interrupt, the user should write 34 HEX value in 
the CRl, in this case the VRI is not used.' 
The 'other two control' registers (CR2 _CR3) are used by the h,ost 
for controlling the i~rupt of the tape. 
The host should writel.!:!JHEX value in the CR2 and CR3. 
The other two vector registers contains the value that the BIM 
will P lac eon the a tab us up 0 n r e c e i p t of ani n t e r ru p t 
acknowledge from the CPU. 
The value for these egisters ~ust be HEX value. 
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F.3.2 CHANNELS CONFIGURATION 

The I).C.S.controller connects up to three hard Disk drive and 
one Floppy Disk drive double density. 
The HW connection provides Disk Drive on channel number 1,2,3 
and Floppy d ri ve on cha nnel number 4. 
That means that Disk Commands will be issue 
reg i s t era n HEX va 1 u e e qua 1 t 0 1111 0 r 2 12 1 
comm'ands for Floppy drive will be issue writing 
an HEX.value equal to 8181. 

wri ti ng in DSCR 
or 4141 and the 
in DSCR register 

The D.C.S. controller also accept overlapping command: the host 
sets s~~~ channel busy to obtain overlapping mode. 
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F.4 MAIN MEMORY TABLES 

The IMDC needs some special tables located in system memory to 
be able to execute the commands required by the host system. 
There are no restrictions to locate these tables, the only 
condition that the IMDC requires is that the tables must be 
located to an even address boundary. 
Three types of tables must be generated in system memory: 

- Poi nters Table 
- Event Control Area Tables 
- Format Tables 

. ; , C", • 
• I •. ,. ' • 

- POINTERS TABLE 

This table is addressed by the content of the EPH-EPHL-EPML-EPL 
registers and consists of four 2 words addresses that point to 
the location of four ECA blocks. 
The pointers must be arraged in ascending order by drive 

IMDC 
REGISTERS 

+---------+ +---------------------+ +--------------~+ I Eca. Ptr 1--) Eca Block 0 Address ----) ECA TABLE I 
+-~-~::::-+ -~~~-;~~~~-~-~~~~~~~- ---I ----~~:~~-~----

--------------------- -) ECA TABLE 

-~::-~!~:~-~-~~~:~==- ---I ----~~:~~-:----
Eca Block 3 Address 

+ --------------------+ 
-) ECA TABLE 

DRIVE 2 

---> ECA TABLE 
DRIVE 3 

+---------------+ 
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- ECA TABLE 

The IMOC needs the ECA tables (Event Control Area) to 
communicate with the host system. An ECA table must be set for 
each disk/dkt drive to be controlled. 
The ECA table contains informations about the requested command 
and the disk· drive. The internal microprogram will use these 
tables to generate the disk interface signals and performs the 
I/O operation. 
The IMOC also will use these tables to return the status 
informations to the "host system. 
The disk drive to ECA block assignement is determined by the 
relative position of the pointer in the table. 
Fig F.2 shows the ECA block fbrmat. 
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l~ ~; (­
Word # 15 8 7 o 

+-----------------------------------------+ 
00 Command Code I Main Status c90 

01 Extended Status 02... 

02 Max # of Ret ri es I Actual # of retries 

03 Orna Count Command Options 

04 Buffer Address Most Significant Word 05 
.. , 

05 Buffer Address Least Significant Word oA 

06 Buffer Length Requested o '-

07 # of Bytes Transferred o IE 

08 Cy Ii nder Number \0 

09 Head Number Sector Number \t..... 

10 Current Cylinder Position I ?f 
-----------------------------------------

11 PRP Command Control Word \ ~ 

12 SCWT Most Significant Word 

13 SCWT Least Significant Word 

14 Scan Termi nator RFU 

15 Maximum Record Length -1 

16 NO Pre Index Gap I N1 Post Index Gap 

17 N2 Sync Byte Count I N3 Post ID Gap 

18 N4 Post Data Gap I N5 Add.Mark Count 

19 R.F.U. R.F.U. 

20-22 E.C.C. Mask 3 Words 

E==-------~~----~------=-m----:J 
FIG. F.2 - ECA BLOCK FORMAT 
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23 

24 

25 

26 

27 

28 

29-31 

32 

33 

34-35 

36-45 

ATTENTION: 

+-------------------------------------~+ 
Motor 0 n Delay # of Heads 

End Sector Number I Stepping Rate 

Head Settling Time I Head Load Time 

Seek Type I ' Phase Cou nt 

Low Write Current Boundary Track 

P recompensa t i on Bou nda ry T ra ck 

E.C.C. Remainder 3 Words 

22 

3.0 

3'2-

'3 ~ 
3? 

~~ 

3A J 3c../ 3 G"' 

Maximum Number Of Cylinder Per Surface 4D 

Sector Length Flag Byte 

~ ------~~---T------ r------------
Tree Pointer or 

IMDC Worki ng Area 10 Words 

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

FIG. F.2 - ECA BLOCK FORMAT (CONT.) 

Sector length field in ECA table allows also with the meaning of 
the most significant bit (bit 7),to inform the IMDC that the 
track starts with either Sector 0 or Sector 1. 



(' 

c 

+---------------------+-------------------+-----------+--------+--------f 
HONEYWELL INFORHATION ' SPEC. NO. SHEET REVISIONl 

SYSTEMS ITALIA SGM2 POO 290 
PREGNANA ~nLANESE A78139983 OF 340 AA 

+---------------------t-------------------+-----------+--------+--------+ 

- F:ORMAT TABLES 

Since the track fonnatting is user programmable, the host system 
can -choose to format the track in any manner compatible with its 
requlrements by means' of some particular tables named format 
tabls$ • 
Here.,b.elow,.fi,o •. F .. 3, ,snow.s ,.a .. s,umm.a.tY,.,.of ,.f,l.pppy and disk 
parameters and ·fig. F.4 shows the format tables for floppy and 
disk drive. 

FLOPPY PARAMETERS DISK PARAMETERS 
+----------------------------------------------------------+ 

Deserip.-1MDC-Hex Data-MFM--Descrip.-IMDC-Hex Data-MFM 
-uses- Va'lue -Cnt-- , -uses- Value -Cnt 

pre idx gap NO - 4E -80 -- idx gap- N1 - 4E 22 
sync field N2 - 00 -12 --sy nc fld- N2 - 00 13 

idx mark N5 - C2 -03 --id add mrkN5' - Al 01 
idx flag FC -01 --id add f 19 FE 01 
idx gap N1 - 4E -50 --cyl.val. DMA - xx 01/02 
sync fld N2 - 00 -12 --head val.DMA - xx 01 
id add mrk Al -03 --sector DMA - xx 01 
id add f 19 FE -01 --erc xx 02 
eyl val DMA - xx -01 --id gap N3 - 00 03 
side DMA xx -01 --sync fld N2 00 13 
sector DMA - xx -01 --data mrk N5 - Al 01 
rn length OMA - xx -01 --data fIg FB 01 

ere eeitt xx -02 --data byte fill byte 512 
id gap N3 - 4E -22 --ere xx 02 

sync field N2 - 00 -12 --data gap N4 - 00 03 
data mark N5 - Al -03 --sect gap 4E 15 
data flag FB -01 --last gap 4E 346 
data byte fill byte 512 ------------------------------+ 
ere eeitt xx -02 ------------------------------1 
data gap N4 - 4E -50 ------------------------------1 
last gap 4E 216 ------------------------------1 
--.--------------------------------------------------------1 

Fig. F.3 - DISK AND FLOPPY PARAMETERS 
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+-----------------------------1----------------------------+ 
DKT FORMAT TABLE DISK FORMAT TABLE I 

00 * 02 00 * 00 

Al * FE Al * FE 

80 * N3-3 00 * N3-3 

4E * sector Ie ng th 00 *sector leng.th \~ 

00 * 02 00 * NS-l 

Al * FB Al * FB 

Filler = 60 * 00 Filler = 60 * 00 

4E * N4-? 00 * N4-2 
------~---------------------

4E * 00 4E * 00 

00 * NS-l 4E * 00 

C2 * FC 00 * 00 

4E * 00 00 * 00 
+----------------------------- ----------------------------+ 

Fig F.4 - DISK AND FLOPPY FORMAT TABLES 

NOTE 

Fonnat tables must be aligned to an even address boundary 
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F.S MASTER-SLAVE INTERRUPT FEATURES 

The H1DC can be either Master or Slave on the System Bus 
depending by the functionality executed. 
The IMDC will be Slave when the Host System needs to read or 
write an internal register. 
The IMDC will be Master when a data transfer will occour between 
the IMDC and the Main ~1emory or viceversa. 
The IMDC becomes Master when needs to exchange data with the 
Main,Memory, asserting the Bus Request line to the Bus Arbiter. 
Since the disk controller is the highest priority processor, 
next -'bus cycle will be assigned to it. Disk controller will be 
Mas ter on bus for the du ra t ior.·"of. ·'dat.:. . tta nsf e r that cou ld be 
more than one sing Ie word. 
In fact the IMDC can be programmed to obtain a BURST DATA 
TRANSFER. I n this way the IMDC wi 11 be Master on bus f or the 
time needed to exchange the total BURST length. 
The IMDC is also an Interrupter Processor. 
This means that when an operation is completed the H1DC notifies 
the host system asserting an Interrupt Request on the bus 

. interrupter module (B.I .M.). 
The B.I.M. asserts on 'bus to the interrupt handler all the 
interrupts of the boa rd (IMDC, TAPE). The BIM is prog rammed in 
trasparent mode, because the IMDC is autovectorised, but for the 
tape it is enable for the internal interrupt vector. 
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. F.6 THEORY OF OPERATIONS 

The H1DC is capable to execute a set of commands by means of a 
Command Code byte in ECA table. 
Two types of Commands can be distinguished: 

-) OFF LINE COMMANDS 
-) DATA TRANSFER COMMANDS 

F.6.1 OFF LINE COMMANDS 

," . , . ~' .... 
Three function codes are included in this kind of commands: 

- RECALIBRATE TO TRACK ZERO 
- SEEK CYLINDER 
- CHIP DIAGNOSTIC 

F.6.1.1 RECALIBRATE COMMAND 

Recalibrate command acts a retraction of the head carriage to 
track zero. The IMDC issues ste'ps until the track zero signal 
goes act i ve on interface. A check is mad e on the max imum number 
of steps to be supplied and a check also is made on seek 
completed time out. 
This function can pe initiated automatically by disk controller 
when special condition occurs as encountered error in cylinder 
number by reading or writing. 

PROGRAMMING 

To obtain the execution of a Recalibrate command the Host System 
must compile the following E.C.A. field in the appropriate 
E .C.A. table: 
-Command Code 41 Hex Add.OO of ECA table 
-Cylinder Number 00 Hex Add. 08 of ECA table 
When the I nterrupt is received the host system must check the 
Main Status to verify the correct execution of the command. In 
fact Main Status equal to 00 Hex means correct execution without 
error. A different value in Main Status means that an error has 
occourred. The host system, in case of error, must check also 
the Extended Status Bit 7 and BIT 13 of the Extended Status may 
be significant. In this case SW retries should occour. The host 
system should verify also that the Current Cylinder in ECA table 
Add.IO should be equal to zero. 
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F.6.l.2 SEEK COMMAND 

Seek Command acts a positioning of the head carriage to the 
des ired Cy 1 i nde r number a nd selects the des i red Head number 
needed by the useT. Since the IMDC does not include a specific 
function code for Seek Command, the functionality can be 
obtained implementing a Read/Write canmand with data transfer 
length equal to zero. 

PROGRAMMING 

To obtain the execution of a Seek Command the host system must 
compile the following ECA field in the appropriate ECA table: 

-Command Code =11 Add. 00 of the ECA table 
-Cylinder number = loaded with the value of cylinder 

required Add. 08 of the ECA table 
-Head number = loaded with the value of head 

required Add. 09 of the ECA table 

When the I nterrupt is received the host system must check the 
Main Status to verify the correct execution of the command. In 
fact Main Status equal to 00 Hex means correct execution without 
error. A different value in Main Status means that an error has 
occourred. The host system, in case of error, must check also 
the Extended Status. Bit 7 and Bit 13 of Extended Status may be 
significan~. In this case SW retries ,should occur. 
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F.6.l.3 CHIP DIAGNOSTIC COMMAND 

ChiJ? Diagnostic command exercises some internal hardware 
register features. This command will never be activated by the 
host system. 
Only -·Internal Diagnostic Routine of the system can activate this 

PROGRAMMING 

-Comma nd Code = 80 Add. 00 of ECA table device 0 

When the I nterrupt is recei ved the Internal Diag nostic Routi ne 
should check the Main Status in order to verify the correct 
execution of the command. Main Status equal 00 means that 
Internal Hardware special Register runs correctly, while XX 
value in Main Status means an internal failure detected. 
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F.6.2 DATA TRANSFER COMMANDS 

Nine function codes are included in this kind of commands: 

- FORMAT 
- ~mITE MULTIPLE SECTORS 
- WRITE WITH DELETE~r'~A FL~~ 
- READ MULTIPLE SECTORS 
- VERIFY 
- READ IDENTIFIER 
- TRANSPARENT SECTOR READ 
- CORRECT DATA 
- PROGRAMMABLE RECORD PROCESSING 

( ' 

/ 

c 
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F.7 SW GUIDELINES 

F.7.l ECA TABLE PROGRAMMING 

The correct value to be applied at any fields of ECA table are 
specified below: 
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# OF HEADS = 02 (Floppy disk) 
09 (Wren2 94155-86) 
05 (Wrenl 9415-5-36) 
04 (NEC 5126) 
04 (Mi niscribe 3425) 

ENDING SECTOR = this field is function of the format size 
For example if the track ends with sector number 9 
ending sector will contain 9. 

STEP~ING RATE = OF 
00 

(Floppy) 
(Ha rd) 

HEAD SETTLING TIME = IE hex 
00 

HEAD LOAD TIME = 46 hex 
00 

SEEK TYPE = 0 (Floppy) 
2 (Hard ) 

(Floppy) 
(Ha rd) 

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

(Floppy) 
(Ha rd ) 

LOW WRITE CURRENT BOUNDARY TRACK = 2B hex (Floppy) 
80 hex (Hard) 

PRECOMPENSATION BOUNDARY TRACK = 2B hex (Floppy) 
80 hex (H a rd ) 

t 

MAXIMUM NUMBER OF CYL PER SURFACE = 39D hex (Wren2 94155-86) 
2B9 hex (Wren1 9415-5-36) 
264 hex (Miniscribe 3425) 
267 hex (NEC 5126) 

ECC MASK 3 words 
000000000000 
0000140A0445 

50 hex (F loppy) 

value for floppy 
value for hard disk 
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F.7.2 OPERATIONS STRUCTURE 

The firs't operation of the HOST is to initialize the IMDC , this 
phase consists of: 

- transfer mode selection (byte/word mode) 
- load interrupt vector register 
- load ECA registers with the ECA pointers 

Aftgr IMDC initialization the Host can issue a command request 
to the Il'1DC, by setting the busy bit (of DSCR) corresponding to 
the Qrive interesting. 

The IMDC will accept the request and will put it pending, if it 
is doing others commands for the other drives. 
The IMDC will start the execution of command as soon as 
possible. 

Therefore the IMDC is able to accept different commands 
simultaneously one for every drive. 

Each drive command must be sent indipendently of the commands 
for the other drives. 
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F.?3 ERROR MANAGEMENT 

During the I/O operations the controller will write in 
particular fields of ECA table (MAIN and EXTENDED STATUS) 
relative to the interested drive. 
These fields 'qualify the I/O operation by means of proper bits. 

We could have two possible situations: 

- Corrected I/O operation (Main Status=O) 
- Un~orrected I/O operation 

We could divide the possi.b1.e·err-e~·'\n:e,ssag'@'S",int'O th'ree ,·:types: 

- SW ERRORS 
- HW ERRORS 
- MEDIA ERRORS 
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F.7.3.1 SW ERRORS 

The IMDC signals these errors and doesn't execute r.etries, 
indipendently from the MAX # OF RETRIES value in ECA. 

- COMMAND REJECTED (Main Status = 6) 

This bit is set if the command code value compiled by the HOST 
is' .unknown. 

This bit will arise if the command operation is sent to a 
specific not ready drive. 

- COMMAND ABORT (Main Status = 10) 

This bit is set by IMDC after the busy bit reset by HOST. 

PRP OPERATION UNSUCCESSFULL (Main Status = 3) 

. •. TBD ... 

IRRECOVERABLE ERRORS (Mai n Status = 1) 

WRITE PROTECT DISKETTE (bit6 EXTENDED STATUS) 

This bit will arise if the Host attempts a write operation on 
a write protected diskette. 

POSITIONING ERROR (bit7.EXTENDED STATUS) 

This bit is set if the HOST sends an operation with CYLINDER 
NUMBER greater then MAX CYL per SURFACE of ECA table. 

DELETED ADDRESS MARK (bitS.EXTENDED STATUS) 

This error message arises if the HOST allows the deleted 
sector handling specified in COMMAND OPTION byte of ECA. 
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F.7.3.2 HW ERRORS 

After these errors recognition, the H1DC attempts a number of 
ret ri es equa 1 the MAXIMUM NUMBER of RETRIES speci f ied in ECA 
table. 

IRRECOVERABLE ERRORS (Main Status = 1) 

WRITE FAULT (bitO EXTENDED STATUS) 

It~·s occurs for particular error conditions of device. 

FIFO OVERRUN!UNDERRUN (bit2 EXTENDED STATUS) 

It's set if the system bus is lost for a long period of time. 

DATA PART TIMEOUT (bit8 EXTENDED STATUS) 

It's set if the IMDC lost the syncronism with the track before 
the data field. 

POSITIONING TIMEOUT (bit13 EXTENDED STATUS) 

It's set if the IMDC can't reach the final position of the 
carriage according with CYLINDER NUMBER of E~A. 

BUS ERROR (bit15 EXTENDED STATUS) 

System bus error signal. 
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F.?3.3 MEDIA ERRORS 

After these errors the IMDC attempts a number of retry equal to 
the MAXIMUM NUMBER of RETRIES specified in ECA table. 

IRRECOVERABLE ERRORS (Main Status = 1) 

CRC/ECC ERROR ON DATA (bitl EXTENDED STATUS) 

This error occurs if a CRC error or ECC is detected o.n DATA 
field. 

1_ ' ••• '." ' •• .:, f:,~ • .,'; .•. ~ -;,-.. , .J 

CRC ERROR ON 10 (bit4 EXTENDED STATUS) 

This error occurs if a CRC error is detected on 10 field. 

VNCORRECTABLE DATA ERROR (bit 10 exetended status) 
This error occurs' after a correct command, when tt.lere is an 
ECC uncorrectable error. 
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F.7.3.4 ECC HANDLING 

When a ECC error arises, the' IMDC executes n-retry of the 
operation: if the error message is removed, the IMDC continues 
the operation normally, otherwise it stops the operation with 
ECC error message in Extended status. 
In this second situation the HOST should try to correct the 
error, by sending the CORRECT command. 
The IMDC will verify the correctness of the ECC and will 
informs the HOST if there's an uncorrectable or correctable 
error. 
In the first case it should set the bitlO of Extended status. 
If there's a correctable error it supplies the relative 
informations in order to obtain the correction of the DATA field 
in ~1ain Hemory Buffer (24 bit correction mask and offset count) 
The HOST will execute the correction in Main Memory buffer. 
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F.8 FORMAT UTILITY 

Format utility is used to initialize all the tracks on the 
media,Hard or Floppy disk drive,and establish the sector length 
of the data field. 
Each format command works track by track basis. 
The user can establish the format of the track in term of data 
length and number of sectors per track by means of particular 
field in E.C.A. table and by means of particular field in Format 
table .• 
In this way a complete programmability is given to the user. 
See SCN68454 eps for further details. 
Fonuat·.p.coc:eduroe . ..w.ilJ. .. ~~andle also media defect according with 
safety and performances requirements. 
The major statements in order to have the above requirements 
could be: 
- Save Vendor media certification ( if possible 
- Save the information between Format procedure 
- Check the media with critical pattern 

suggested pattern for MFM encoding method Hex 60B60B6B 
- Verify 10 and DATA fields 
- Realloc Vendor Bad Sectors (read in automatic way or 

i nt rodu ced in the sys tern by ope ra tor) 
- Realloc New Bad Sector discovered during verification 
- Do not apply retries or error correction in order to have a 

good certification of bad spots 
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F.8.l BAD SECTORS HANDLING 

The IMDC provides an automatic handling for bad and alternative 
sectors. 
In- fact during normal Read/Nrite operations the IMDC is capable 
to recognize' a bad sector,to reach the alternative sector and 
then to operate. it. 
will be the format procedure that will prepare the media in 
order to assign at each defective sector an alternative sector 
foll'owi ng certai n rules. 
Here below is a proposal method to handle correctly bad and 
repl~cement sectors. 
Ea ch, . ,pac,,:.:seat·,or .. ~·is "flagged ..... d:>y:.11t6af'nS .lI'of·'·'QH.t'::'7·.:;i'fl· ~ ead byt e in 
Identifier field. 
In a track with a bad sector the format buffer will be prepared 
as follows: 

e.g. BAD SECTOR {sector n.l) 

Format Buffer 

+ cyl + cyl + head + sect + 

+xxxxxxxx xxxxxxxx xxxxxxxx 00000000+ good sector 

+xxxxxxxx xxxxxxxx lxxxxxxx 00000001+ bad sector 

+xxxxxxxx xxxxxxxx xxxxxxxx xxxxxxxx+ alternative sector 

+xxxxxxxx xxxxxxxx xxxxxxxx 00000002+ good sector 

The IMDC will provide automatically to format the track 
including the informations related to the bad and alter­
native sector. For each defective sector the host will 
prepare a buffer that will contain the informations related 
to bad sector (8 bytes) repeated 20 times when using a data 
field 512 bytes long.Of course the length of operation will 
be compatible with Format Buffer Length. 
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F.8.2 ERROR RECOVERY PROCEDURE 

In order- to have a better cer-tification a write of single data 
field should be necessary. 
In this way a critical pattern should be used and during the 
verification phase all the bad spots could be discovered. 
Note that during verification no retries will be attempted 
except one in order to avoid soft error due to electrical 
problems .No ECC correction will be attempted because also a 
sector with a correctable error should be declared defective. 
The errors involved in the bad sector declaration wiil be: 
1) CRC error on ID field 
2) .E(:'G.'.;erro.r,.,{ eo-r;~ect.ab·h~·,type·;o114art'a·~~~h~1c: I " 

....... , , 

3) ECC error (uncorrectable error on data field) 
4) Data part time out on data field 
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F.8.3 STRUCTURE of FORMAT UTILITY 

In order to have a correct handlin'~ of bad spots will be 
necessary some special records called Bad Block Map and a 
complete ~ynder to contain all the alternative sectors. 
Bad block map will be located in an error free area on the media 
(e.g. cilynder 0 track 0 sectors 1.2.3) and the cilynder for the 
alternative sectors could be the inner most cilynder. 
Here below is a proposal structure for format utililty: . 
A) Check if bad block map is present in order to establish if 

the media it's been already formatted. 
If bad block map present store it and go to step C 

Else 
B) Take bad sector from input message 

Compose bad block map 
go to step C 

C) Execute Format operation track by track basis formatting bad 
sector if present according to the bad block map 

D) Format innnermost track 
E ) S tar t v e r i f yin c 1 u ding w r i ted a t a fie I d wit h c r i tic a 1 

pattern and execute track verification (read with skip) 
If verification runs OK repeat step E until end of volume is 
reached and then go to step F 
Else (error occurs) 
Search the first alternative free sector in bad block map 
reformat track with bad and alternative sector 
verify the track 
update bad block map and repeat step E 

F) Write bad block map on disk 
END 
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F.8.4 STRUCTURE OF BAD BLOCK MAP 

- . cyl cyl ~ head sect. - bad sector n.1 
-------------~-----------------------

cy1 cyl head sect. - altern.sector n.l 

cy 1 cy 1 head sect. - bad sector n.2 . . -------------------------------------
cyl cy1 head sect. - altern. sector n.2 

FF FF FF FF next free alt. sect. 

I n this way each sector that compose the bad block map can 
contain up to 64 bad sectors. 
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F.8.5 VENDOR INFORMATIONS COMPUTING 

Here below is an eplanati n about the method to compute the Bad 
Sector related to the'sector length starting from the 
informations supplied by vendor. 
Vendor supplies a label that contains all the informations in 
order to compute the bad sector. 
The label is composed in the following way: 
l)Cilynder number ••• number of cilynder where to find bad spot 
2)Head number ••••••• number of head where to find bad spot 
3 ) BCAI'. number of bytes starti ng from index to reach bad spot 
The format utility will take these infopna.~~.o~.,.a,JJC ··';th the 
f ollow.i,n9, f().OJUJ,Ja .. ;.Paf\.festla'td'i'sh "-t'l'l"t:' ·~e'ct.or· to decla re bad. 

, •. ', .;' .• ~.~-: •• ',-4 

Sn= BCAI-23 
573 

This is meaningfull for data length equal to 512 bytes. 
It should be noted that: 

·BCAI <= 22 mea ns no error ina ny sector 
SCAI)9190 means error out of the user sectors. 
If the sector length is not 512 byte'per sector this formula is 
change in this mode: ' 

SL= 1 256byte/sector 
Sn= SCA'! - 22 SL= 2 

61+(SLx256) SL= 4 
512 byte/sector 

l024byte/sector 

LIMlT= I [61+(SLx256)]x Nsector/trackl+22 
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F.9 DENSITY MODE 

The D.C.S. controller can connect IMByte or ·1.6MByte floppy disk 
d ri ve. 
The functionality is the same for both modes. In order to use 
single or double density mode there are two registers, SDM and 
DOM: the host will set SOM for single density mode or DDM for 
d ou b 1 e dens i t y mod e • 
The capacity in single density mode is 16 sector of 256 Byte 
each'.or equivalent fonnat type, in double density mode is 16 
sector of 512 Byte each or equivalent format. 
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G.lGENERAL DESCRIPTION 

G.I.I' 

In SGM2 System the dual-port memory sub-system performs data 
storage (write mode), retrieval (read mode), and retention 
(memory refreshing) operations on both the path, lOP and VME bus. 

The storage block has a minimum storage capacity of 1 MB and it 
is expandable by 1, 2 or 4 MB increments up to 12 MB • . 

,Th r.e.e.!' $:LtlIt'S··,:.,ve ,·-;p"'Covid.ed· . fO':'·:ftu!mr6~·,.:.·'5ttt,,;..~bem ~ ' .. w i th pos s i bi I i ty 
to mix in any combination the boards, complying with the only 
constraint of fitting them in a contiguous fashion starting from 
the first slot, when less than three boards are used. 

SEl 
SE2 
SE4 

1MBytes 
2MByt.es 
4MBytes 

Max capacity of 12 MBytes is achievable by using only 4 MBytes 
modu les (SE4). 

Each memory board connects to the SGM2 system by means of: 

a 48-pin connector, located on the rear of the board, that 
provides supply voltages and some control signal that encode 
to the board the total memory capacity of previous boards 
chai ned. 

three 50-pi ri connectors, loca ted on the front of the boa rd, 
to connect the board to CPO by means of a flat-wired memory 
bus. 

MEMORY BLOCK 

Each memory PWA, as depicted in fig. G.l, consists of the 
following functional blocks: 

Memory block 
Add ress block 
Data block 
Conimand and cont rol block 
Refresh block 
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G.I.2 

G.l.l 

STORAGE BLOCK 

Memory storage consists of a 156-device array that is arranged 0 
the module in four row of 39 (262.144 x 1 bit) dynamic RAM's. 

This RAM array will accept 1.048.576 32-bit long word and seve 
error correction bit (39 bits per row total). 

If the PWA is selected,· the address MADD20 and MADD2l are used tl 
enable the correct row •. 

The Rows are physically arranged on the P\'lA as depicted in fig. 
.G.2_ 

~ .- .', 
:l::' 

ADDRESS BLOCK 

The address lines are connected to the module through Y04 
connector. Address· lines MADD20-MADD25 and PADD28-PADDll are 
routed to selection logic, address Ii nes A02-A19 are routed to 
the address multiplexer and lower address MADDOO-MADDOl for IDP 
and VMADOI for VME bus are routed to the byte enable. 

Address lines MADD02-MADD19 determine memory location access in 
the 256K RAM. 
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G.l.4 DATA BLOCK------·· 

The bidirectional Data lines are connected to the module throug't. 
YOl connectors and data latches. 

The data' latches are activated/inactivated by internal and 
external signals. 

Incoming data is transferred to the PWA whenever t'he 
BEDBYO-BEDBY3 signals are activated, (Bus Enable Data Byte 0 -
3). Data to be read from the P\rlA is gated by the internally 
ge,nerated signals LEREAD and OEREAD. 

Whenever data is written to the memory module, seven check bit 
are generated internally in the EDAC. 

These seven check bits are stored in memory, along with the 
original 32-bit data word. 

During a memory read cycle, the 39-bit long word from memory is 
processed by the EDAC's to determine if errors have occurred. 

Single bit error in 'the long word is corrected and generates 
STOPCK sig nal. 

Double bit errors will cause the assertion of both STOPCK and 
BERR, which are the interrupt indication for the CPU. 

The internal bidirectional data bus is separated from memory bus 
by means of data buffers, to allow Read-Modify-Write cycles. 

- -:. -- -., 
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G .1. 5 REFRESH 

Memory refresh is performed continuously to ensure thaI 
informations are not loss. 

"The system clock frequence 16.6 MHz is divided by 212 and so th4 
memory sub-system gives a REFREO signal every 245.76 uS (contro] 
circuits on CPO provide arbitration between refresh and memol') 
cycles). This signal will prevent any new memory access from thE 
lOP or VME and will start to refresh in 16 consecutive refresl', 
~ycles (300 ns each), as soon as memory' become available: thus 
the CPU is prevented from accessing the memory for 4.8 uS. 
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G.l.6 MEMORY MODULE GENERATION 

The SEi operates in the following modes 

a. Access from VME 

Long-word read and write (aligned with 
boundary), word read and write (aligned 
boundary), byte read and write. 

a long-word 
wi th a word 

Long-word, word and byte read and write, without 
cont ra i nts of a 1 ig neme nt. 

c. Refresh cycles 

G.l.6.1 WRITE CYCLE FROM VME 

The wri te cycle sequence, is perf ormed by the memory module in 
order to store data into memory. A write cycle is i ni tiated 
whenever WRITE, followed by START and W1E or lOP signals, becane 
active on the control lines. 

When this occurs, the address currently on address lines 
MADD02-09 is latched into RAM with RAS. 

The DSO and DS 1 s ig na1s f rom the VME bus a re then used by the 
module to select the lower byte r upper byte, or both (word mode 
only); for long word cycle LWORO signal will activated. 

The SIZEO r SIZl, MADDOO and MADOOl signals from CPU are then used 
by the module to select the byte or word long word. 

Data on the multiplexed bus is then transferred to the module. 
Upon receipt of the data, the module activates DTACK to indicate 
that the write cycle has been completed. 
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F.8.4 STRUCTURE OF BAD BLOCK MAP 

cyl cyl ,... head sect. - bad sector n.l 

cyl cyl head sect. - altern. sector n.l 

cyl cyl head sect. - bad sector n.2 

cyl cyl head sect. - altern.sector n.2 

FF FF FF FF next free alt. sect. 

I n this way each sector that compose the bad block map can 
contain up to 64 bad sectors. 
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F.8.5 VENDOR INFORMATIONS COMPUTING 

Here below is an eplanatin about the method to compute the Bad 
Sector related to the sector length starting fr-om the 
infor-mations supplied by vendor. 
Vendor supplies a label that contains all the infor-mations in 
order to compute the bad sector. 
The label is composed in the following way: 
l)Cilynder number •.. number of cilynder where to find bad spot 
2)Head number ...•... number of head where to find bad spot 
3}BCAI'.number of bytes starting from index to reach bad spot 
The format utility will take these info rma.t;.i.of,1$..,..a.nC "'ith the 
f ollowl.ng f o.r:ow.la .,."c.ar,feswtJ/·1>i·si(.'-t'l'\i;:·'S ecc. o'r' to d ecla re bad • 

• , -', ,~ . .;. ...••. '. -I 

S n= BCAI-23 
573 

This is meaningfull for data length equal to 512 bytes. 
It should be noted that: 

·BCAI<= 22 means no error in any sector 
BCAI>9190 means error out of the user sectors. 
If the sector length is not 512 byte'per sector this formula is 

( change in this mode: 

SL= I 256byte/sector 
Sn= BCAl - 22 SL= 2 

61+(SLx256) SL= 4 
512 byte/sector 

1024 byte/sector 

LIMIT= 1 {61+(SLx256)]x Nsector/track]+22 
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F.9 DENSITY MODE 

The D.C.S. con~roller can connect IMByte or ·1.6MByte floppy disk 
d ri ve. 
The functionality is the same for both modes. In order to use 
single or double density mode there are two registers, SOM and 
DOM: the host will set SOM for single density mode or OOM for 
dou ble dens i ty mode. 
The capacity in single density mode is 16 sector of 256 Byte 
each'.or equivalent format type, in double density mode is 16 
sector of 512 Byte each or equivalent format. 
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G.l GENERAL DESCRIPTION 

G .1.1 

In SGM2 System the dual-port memory sub-system perfonns data 
storage (write mode), retrieval (read mode), and retention 
(memory refreshing) operations on both the path, lOP and VME bus. 

The storage block has a minimum storage capacity of 1 MB and it 
is expandable by 1, 2 or 4 MB increments up to 12 MB . . 

.Th r:.e.e'!'1;'ll;)t'S·.,a't:'E '>;p"['ovi:d.ed' , f·0':'·;~'Mem'6~'l':''Stl~$'bem. ~ ",W i th poss i bi 1 i ty 
to mix in any combination the boards, complying with the only 
constraint of fitting them in a contiguous fashion starting from 
the first slot, when less than three boards are used. 

SEl 
SE2 
SE4 

IMBytes 
2MByt.es 
4MBytes 

Max capacity of 12 MBytes is achievable by using only 4 MBytes 
modu les (SE4). 

Each memory board connects to the SGM2 system by means of: 

a 48-pin connector, located on the rear of the board, that 
provides supply voltages and some control signal that encode 
to the board the total memory capacity of previous boards 
chai ned. 

three 50-pi ri connectors, located on the front of the boa rd, 
to connect the boa rd to CPO by mea ns of a f la t-wi red memory 
bus. 

MEMORY BLOCK 

Each memory PWA, as depicted in fig. G.I, consists of the 
following functional blocks: 

Memory block 
Add ress block 
Data block 
Command and control block 
Ref resh block 
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G .1.2 

G.l.3 

STORAGE BLOCK 

Memory storage consists of a 156-device array that is arranged 01 

the module in four row of 39 (262.144 x 1 bit) dynamic RAM's. 

This RAM array will accept 1.048.576 32-bit long word and s'ever 
error correction bit (39 bits per row total). 

If the PWA is selected,- the address MADD20 and MAnD2l are used tc 
enab Ie the correct row. -

The Rows are physically arranged on the PWA as depicted in fig. 
.G.2 .• ..... . ( ... ,<, 

.. ... :.::' .. 

ADDRESS BLOCK 

The address lines are connected to the module th~ough Y04 
connector. Address lines MADD20-MADD25 and PADD28-PADD31 are 
routed to selection logic', address lines A02-A19 are routed to 
the address multiplexer and lower address MADDOO-MADDOI for lOP 
and VMADOI for VME bus are routed to the byte enable. 

Address lines MADD02-MADD19 determine memory location access in 
the 256K RAM. 
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G .1.4 DATA BLOCK 

The bidirectional Data lines are connected to the module througt. 
YOI connectors and data latches. 

The data latches are activated/inactivated by internal and 
external signals. 

Incoming data is transferred to the PWA whenever the 
BEDBYO-BEDBY3 signals are activated, (Bus Enable Data Byte 0 -
3). Data to be read from the PvlA is gated by the internally 
ge·nerated signals LEREAD and OEREAD. 

Whenever data is written to the memory 'module, seven check bit 
are generated internally in the EDAC. 

These seven check bits are stored in memory, along with the 
or i gina 1 32 - bit d a taw 0 rd . 

During a memory read cycle, the 39-bit long word from memory is 
processed by the EDAC's to determine if errors have occurred. 

Sing Ie bi terror in' the long word is corrected a nd generates 
STOPCK sig nal. 

Double bit errors will cause the assertion of both STOPCK and 
BERR, which are the interrupt indication for the CPU. 

The internal bidirectional data bus is separated from memory bus 
by means of data buffers, to allow Read-Modify-Write cycles. 
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G.l. 5 REFRESH 

t-1emory refresh is performed continuously to ensure thaI 
informations are not loss. 

The system clock frequence 16.6 MHz is divided by 212 and so thE 
memory sub-system gives a REFREQ signal every 245.76 uS (contro] 
circuits on CPO provide arbitration between refresh and memoq, 
cycles). This signal will prevent any new memory access from thE 
lOP or VHE and will start to refresh in 16 consecutive refresh 
~ycles (300 ns each), as soon as memory' become available: thus 
th,e CPU is prevented from accessing the memory for 4.8 uS. 
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G.l.6 MEMORY MODULE GENERATION 

The SEi operates in the following modes 

a. Access from VME 

Long-word read and write (aligned with 
boundary), word read and write (aligned 
boundary), byte read and write. 

a long-word 
wi th a word 

Long-word, word and byte read and write, without 
cant ra i nts of a 1 ig neme nt. 

c. Refresh cycles 

G.l.6.1 WRITE CYCLE FROM VME 

The write cycle sequence, is performed by the memory module in 
order to store data into memory. A write cycle is initiated 
whenever WRITE, followed by START and V~1E or TDP signals, became 
active on the control lines. 

When this occurs, the address currently on address lines 
MADD02-09 is latched into RAM with RAS. 

The DSO and DS 1 s ig nals f rom the VME bus a re then us ed by the 
modu le to select the lower byte r upper byte, or both (word mode 
only); for long word cycle LWORD signal will activated. 

The SI2EO, S121, MADDOO and MADDOl signals from CPU are then used 
by the module to select the byte or word long word. 

Data on the multiplexed bus is then transferred to the module. 
Upon receipt of the data, the module activates DTACK to indicate 
that the write cycle has been completed. 
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H.I OVERVIEW 

This document provides a major design description of the CUST, 
MEMORY t1ANAGEMENT UNIT (HMU) board of the SGM2 computer, called CMI (P' 
GF4CM1). The board was designed according to the Demand Paging Ml 
E.P.S~ (Document N. A78138743). 

The CMI Demand Paging Memory Management Unit is an enhancement. 
the SUN (Stanford University Networking) MMU approach to support Virtu. 
r1emory ,wi th Dema nd Pag i ng. 

:rhis two level, Demand Paging MMU, is designed to SUppOl 
multi-ta'sking, multi-user, or multi-processing operating systems ( 
SGM2 • ,·;,:11,:,.; ""1''rdv'i(les'' \se-gment';- top"rot'e'C't'i 'em, 'p'ag e' ;shail hg ," 'phy's i ca I memo) 
access, statistics and fast context switching. Its main function is t 
translate a page logical address into a page physical addres 
controlling memory access privilege levels. 

The versatility of the paged MMU allows mapping of large, contiguou 
sect ions of memory. 

. Demand paging is powerfully supported by a table that mantains pag 
statistic informations at a physical level. 

The MMU allows up to 16 Megabytes of mappable process space and th 
definition of address maps makes the design upgradable up to 3: 
Megabytes. 
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H.2 CMl GENERAL DESCRIPTION 

H .2 • 1 PAGING SIZE AND GLOBAL STRUCTURE 

A major block diagram 
detailed block diagram of 
figs. -H.l and H.2. 

of the 
the CMl 

add ress 
board 

tl:'anslation mechanism and 
are respectively depicted 

c 
i r 

The Logical Address Space is divided in logical pages. Their size is 
4 kBytes. 

Phy'sical memory is also managed and allocated in 4 kBytes blocks or: 
phys i ca 1 pages. 

two Context Registers: 

- Supervisory Context Register 
- User Context Register 

two translation maps 

- Segment Map 
Page Map 

and a page statistic table 

- Page Status Table 

The Segment Map translates a logical address into a virtual address. 

The Page Map translates a virtual address into a physical address. 

The Page Status Table contains statistical informations about 
physical page accesses. 
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H.2.2 CONTEXTS 

The vi rtua I add ress spa ce ge nera ted by the 68020 CPU is enhancE 
with a 6 bit context number stored in one of two CMl registers 
respectively' reserved for Supervisor and User accesses (see H.2.9.1 
Context Registers). In this way 64 separate processes can b 
simultaneously mapped on different context numbers, each having 
maximu~ virtual apace of 16 MBytes~ 

Context Register are handled by the supervisor and can switcl 
between 64 sepa ra te port ions of the segment map. The processor ca 
switch between processes quickly without having to reload the segmenl 
and pag e ·maps. 

The selection of c<;>nt.ext ,re9is.ter.s ~eop,nds .. pn .the . ...LoQ.i.cal . .space .COdE 
and pro-cessor·s'tatus. 

When the Logical Address generated by the 68020 microprocessor 
selects a Mapped Space (i.e. the Logical Space is 00-01 hex, see H.2.3.1 
Mapped Space), the Supervisor or User Context registers are selected 
according to the processor status (68020'5 "FC2" function code). 

If the System Space selects the Segment Table (i.e. the Logical 
Space is OA-OB hex, see H.2.4 Segment Table), the User Context Register 
is selected. 

In all other cycles the Supervisor Context Register is selected. 

H.2.3 LOGICAL ADDRESS SPACE 

The logical address generated by the 68020 CPU can be considered 
divided into 4 parts (see Fig. H.3). 

- Logical space 
- Segment number 
- Page number 
- Offset 

31 24 23 16 15 12 11 o 
+----------------------------------------------------------+ 

LOG SPACE SEG NUM PAGE NUM OFFSET I 

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

FIG. H.3: LOGICAL ADDRESS 
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The logical space is 8 bit wide, divided into 2 parts (see Fig 
H .4 ) • 

- Destination Space (bit 31-28) 
- System Space (bit 27-24) 

31 28 27 24 
+------------------~----------+ 

I DEST SPACE SYSTEM SPACE 
I +-----------------------------+ 

: _ .~··t l.'" ;: .f·. '-~ 1,,", 

FIG. H.4: LOGICAL SPACE 

The system is divided into 16 parts or spaces, selected by the 
Destination Space field. This field generally coincides with the "Name 
or Number" of the destination Processor and is used from the CMl to 
access memory of external processors in·a multi-lOP system (see H.2.3.l, 

. Mapped Space). 

The internal destination space, for all processors, is "zero" (hex 
code "OX"). 

"Internal" means to select a local unmapped space or, in mapped 
space, the Local M~1U that can select his own or another destination 
space (see H.2.3.1, Mapped Space). When the Destination Space. is 
internal, the System Space field selects the internal resource to be 
accessed. Table H.l shows the Logical Space coding for SGM2 processors 
using the CMl MHU board. 

For processors not using this MMU the coding of System Space is 
machine depending. 



,( 

+---------------------+-------------------+-----------+--------+-------
I HONEYWELL INFORMATION I SPEC. NO. SHEET' I REVISIO 

I SYSTEMS ITALIA SGM2 POD \ 330 I 
PREGNANA MILANESE A78139983 OF 340. AA 

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

HEX + DEST. SPACE 

CODE 31 30 29 28 

SYST. SPACE 

27 26 25 24 

SYSTE~1 SPACE 

DENOMINATION 

PER~HS­

SION 

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

00-01 0 0 0 0 0 0 0 X MAPPED SPACE SPV/U 

02-03 0 0 0 0 0 0 1 X RFU Spy . 
04-07 0 0 0 0 0 1 X X RFU Spy 

08-09 0 0 0 0 1 0 0 X PAGE TABLE SPY 

OA-OB 0 0 0 0 1 0 1 X SEGMENT TABLE SPY 

OC 0 0 0 0 1 1 0 0 PAGE STATUS TABLE Spy 

OD 0 0 0 0 1 1 0 1 REGISTER SPACE SPY 

OE 0 0 0 0 1 1 I 0 R'FU (MACHINE DEP. ) Spy 

OF 0 0 0 0 1 I I I CPO INT RESOURCES SPY 

10-FF EXTERNAL UNMAPPED SPY 
SPACE 

+--------+-------------+-------------+-------------------+---------+ 
NOTE 

X - Don't care 
Spy - Superv isor mode 
U - User mode 

TABLE H.I: LOGICAL SPACE MAP 

H.2.3.1 MAPPED SPACE 

The ~1apped Space is the space addressed by the Physical Address 
through the segment and page maps. It is the only logical address space 
accessable by the User. From this logical address window, internal and 
external memory can oe accessed, in a mono or multi-lDP System. 

A logical address generated by the 68020 CPU gets translated only if 
it belongs to the Mapped Space and if the MMU translation is enabled 
(see H.2.8.3, Control/Status Register). 
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The Physical Address generated with a translation (i .e. from 
Mapped Space access) is divided into four parts (see Fig. H.S). 

- Destination Space 
- 0000 
- Page Address 
- Offset 

31 28 27 24 23 12 11 o 
+-----------------------------------------------------+ 

DEST SPACE 0 0 0 0 PAGE ADDR OFFSET I 

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

FIG. H.S: TRANSLATED PHYSICAL ADDRESS 

H.2.3.2 UNMAPPED SPACE 

Any Logical Space different from the Mapped Space is an Unmappe( 
Space and the Physical address generated by the CMl equals the Logica: 
Address issued by the CPU. Access to Unmapped Space is only allowed t< 
the Supervisor, all users cycle not involving mapped memory bein£ 
trapped. 

Two kinds of Bus Error exception can be generated in an Unmapped 
Space access: 

User Unmapped access (an unmapped space address was issued iii 
user mode): 

Cycle Not Allowed (the function codes configuration issued by 
the 68020 CPU is not allowed). 

For what concerns the second exception, the only function codes 
configurations allowed by the CMl are the following: 

FC2 FCl FCO 

0 0 0 User Data 
0 1 0 User Prog ram 

1 0 1 Supervisor Data 
1 1 1 Superv isor Program 

1 1 1 Cpu Space 
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Con fig u rat ion 0 f fun c t ion c od e s diE fer e n t from the sec a n be 
generated by the 68020 "MOVES" privileged instruction and are trapped 
from the on board to avoid faulty operations. The check of the 
correctness of the function codes is performed also in ~1apped Space 
accesses. 

H.2.3.3 PHYSICAL MEMORY ACCESS 

Memory can be accessed in physical mode only by the Supervisor. 

Internal. memory can be accessed at any time disabling the MMU 
translation (see H.2.8.3, Control/status Register). 

Ex te rf1.4J ,.:p.t"o~.s$.or·,memo.ry. .. ..i.l3' .. r.\a: .• ·.tcUl~":"'IDP .. • ~y5ten.""ca n '.' a lways be 
accessed it:1 physical mode by the Supervisor issuing the proper physical 
,address (in the form NOXXXXXX, where N, the Physi.cal Destination Space, 
must be equal to the number of the requested processor). 

H.2.4 SEGMENT TABLE 

The diagram of a segment map entry is shown in Fig. H.7. The segment" 
map is a table comprised of 16K entries. The map is indexed by the 6-bit 
Context Register and the eight bits of the Segment Number of the Logical 
Address (A23 to A16). Thus the segment map is divided into 64 contexts 
with each context having 256 segments, each segment having 16 pages, and 
each page having 4096 bytes. Each segment contains the ten high order 
Virtual Address bits and a three bits segment protection code defined in 
Table H.2. Note that an " r " indicates read allowed, "W" means write 
allowed, "x" means execute allowed and "-" indicates no access. 

In addition the segment table contains an odd parity check bit to 
check the content of the table. This bit can be read but not written. In 
a table write operation this bit must be zero "MBZ". The generation of 
this bit is made directly via hardware. 

The Protection Logic inhibis any not permitted memory access by 
setting the Bus Error signal. The protection is enforced as a function 
of the three segment protection bits, the two page protection bits' (se 
H.2.6, Page Table), read or write operation and the processor status 
(68020's "FCO-Fe2" function code). The Protection L.ogic also controls 
the correctness of the processor status field issued by the CPU (see 
H.2.3.2 .. Unmapped Space). 
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+------+---------+----------+----------------------------------+ 
I 

HEX BIT 
CODE 14 13 13 DESCRIPTION 

------+---------+----------+----------------------------------+ 
0 0 0 0 K---U--- No access 
1 0 0 1 K r-xU--- Supervisor Read, Execute 
2 0 1 0 KrwxU--- Supervisor read, Write, Execute 
3 0 1 1 KrwxUr-x Supervisor Read, Wri te, Execute 

User Read, Execu te 
4 1 0 0 Krwxurwx Supervisor and User Full access 
5 1 0 1 K---U--- No access - RFU 
6. 1 1 0 K---U--- No access - RFU 
7 ..... 1 " " .1 .. 1·" .".1(:::-::;-,-:;IJ--:-,- .. ,."J)1.c, 1o.a..aCes~, .-..• ,R!=''' 

" :' ':~" ~ 

I I I +------+---------+----------+----------------------------------+ 
NOTE RFU: Reserved for Future Use 

TABLE H.2: SEGMENT PROTECTION CODES 

Individual protection codes apply to each of segments of the logical 
address space. The pages of a segment can be shared with other segments, 
possibly in different contexts, or be kept private, depending on the 
protection and virtual address bits in the segment entry. 

The Segment Table, in Supervisor mode, 
fu rther i nformati ons about Segment Table 
Translation Look-Aside Buffer). 

H.2.S VIRTUAL ADDRESS 

can be read or written (for 
write accesses, see H.2.8, 

The Virtual Address field of the segment map entries points to a 
block of 16 consecutive pages in the page map (called page groups or 
page frames). A Logical Segment can be as small as one page (4096 bytes) 
if undesidered pages are invalidated in the page map, or as large as 64 
Kbytes (16 pages). If consecutive segment map entries are linked 
toghether a Logical Segment can be as large as 4096 pages (16 Mbytes), 
that is the full context logical size. 

H.2.6 PAGE TABLE 

The contents of a page map entry are depicted in Fig. 7. The page 
map is a table comprised of 16K entries. The map is divided into 1024 
page groups, with each group having 16 pages, and each page having 4096 
bytes. The map translates the page Virtual Address formed fran ten bits 
of the segment map entry (Page Group) and the four bits of the Page 
Number of the ,Logical Address (A1S-A12) into a twelve-bit Page Physical 
Address. 
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Each map entry also contains a four-bit Address Space selection 
field which indicates the Destination Space (see Destination Space) and 
two page protection bits: 

- Copy 0 n W r i t e 
- Page Valid Bit 

The Copy on Write bit indicates that the page is a "shared page" 
with other processes. When this bit is set and a write operation tries 
to modify the contents of this page, the operation will be aborted with 
a Bus Error exception. 

The .Page Valid Bit, if not asserted, indicates a non-existent page 
or s imp 1 y t hat the p age ace e s sis not perm itt ed. Wh e nth i s bit iss e t 
and the page is accessed, a Bus Error exception is generated. 

In "cfflaitlontne 'page "'ta'b.le, ""as''tne" segmeh't. .. · table, contalns an odd 
parity check. For the specification, see the segment table description. 

The P age Tab 1 e , ins u p e rv is 0 r 
further informations about Page 
Translation Look-Aside Buffer). 

mode, 
table 

ca n be read or 
write accesses, 

written (for 
see H.2.8, 

The Destination Space" field (see H.2.3) is used to select internal 
(i.e. local) or external processor memory. 

At the present SGM2 supports two CPO processor (say CPOI and CP02, 
with processor number 1 and 2), so this field must assume one of the 
following values: 

o for CPOI and CP02 to access own local memory 

1 for CP02 to access loca 1 memory of CPO I 

2 for CPOI to access local memory of CP02 

The bit field 24-27 is enforced to hex code "0" (Physical Memory 
Base address) to select memories of the loca 1 or the external processor. 

The Page Address (bits 23-12) is the physical page address, and can 
address 4096 physical pages. 

The Offset is a twelve-bit field (the same of the Logical Address), 
used to address the byte location inside the page. 

H.2.7 PAGE STATUS TABLE 

The Page Status Table contains the statistic bits used by the memory 
management algorithms and indicates whether the physical page has been 
modified and recently or not re"cently accessed. These bits are modified 
appropriately with each "internal" memory. access, thus when the 
Destination Space field of the Physical Address is hex code "0". 

The contents of a page map status entry are depicted in Fig. H.7. 
This table is comprised of 4096 entries ann ic: '::>~~"'A.,. ........ A h •• • ... 1.._ 
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The statistic bits are: 

- Mod i f i ed 
- Daemon 
- Accessed 

The Modified bit is set at any write operation to indicate that the 
page content has been modified; 

The Accessed and Daemon bits are set at each page access. These two 
bits indicate if the page has been recently accessed, not recently 
accessed, or not accessed (not accessed for a long time ). 

The coding is depicted in table H.3. 

Daemon 

o 
o 
1 
1 

Accessed 

o 
1 
o 
1 

Not accessed 
Not recently accessed 
(invalid code) 
Recently accessed 

TABLE H.3: DAEMON AND ACCESSED BITS CODING 

In addition the page status table, as the segment table, contains an 
odd parity check. For the specification, see the segment table 
description. For information about Page Status check errors, see 
H.2.9.2, Error Register. 

The Page Status Table, in supervisor mode, can be read and written. 
It can be directly addressed by the twelve-bit logical address Al3-A2 
and is therefore allocated at a long word boundary (fig. H.G). 

31 28 27 24 23 14 13 2 1 o 
+------------------------------------------------------+ 

o 0 0 0 1 100 M B Z ADDRESS M B Z ... 
+------------------------------------------------------+ 

FIG. H.6: PAGE STATUS TABLE ADDRESS 

Periodically (depending on the memory management algorithms), the 
page status table is updated. The following table shows the page status 
table updating algorithm: 



( """ 

.. 

c 

+---------------------+-------------------+-----------+---~~---+-------"-1 
HONEYWELL INFORMATION ' SPEC. NO. SHEET REVISION 1 

SYSTEMS ITALIA SGM2 PDD 336 
PREGN"ANA MILANESE A78I39983 OF 340 AA 

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

NOT.E 

H.2.8 

Current Status 

M D A 

x 0 0 
X 0 1 
XlI 

X Not to be updated 
M Modi f i ed bit 
D Daemon bi t 

. ,A Accessed bi t 

Update Status 

M D A 

X 0 0 
X 0 0 
X 0 1 

TABLE H.4: PAGE STATUS TABLE UPDATING 

TRANSLATION LOOK-ASIDE BUFFER (TLB) 

The CMI board contains a Translation Look-Aside Buffer (TLB) (see 
fig. H.2) to speed up translation time for Mapped Space accesses. It is 
organized as lK-entry direct mapped cache addressed by the low-order 
bits of the logical page address (LADDI2-2l). 

TLB entries are 33 bits long and are formed of a data field and a 
tag field. THe tag field" contains the high-order bits of the logical 
page number (LADD22-23), plus the context number and a valid bit, and'is 
compared with the incoming logical page address to detect if the 
translation for the selected logical page is cached in the TLB. In case 
of a hit the cycle is terminated normally, issuing the physical address, 
checking the protection bits and eventually generating a Bus Error 
exception. I n case of a miss the 68020 CPU' is requested to retry the 
cycle (via the simultaneous assertion of the Berr and Halt lines), and 
during the end of the cycle the proper translat'ion data are cached in 
the TLB from the segment and page maps. 

The TLB is organized in such a way that any entry directly maps a 
logical page in a class of 256 (4 for the requested page address and the 
multiple of 4MB in the 16MB of mapped process space, times 64 for all 
context numbers). Cons ideri ng the level of loca Ii ty of page references 
and the very large size of TLB (the probability to have synonyms is very 
low), the hit rate of this kind' of TLB is very high. To furhterly 
increase the hit rate, a mechanism is provided to selectively invalidate 
TLB entries on Segment and Page Table wri te accesses instead of fully 
flushing it. For this mechanism to work properly, software accesses in 
write to the segment table must be repeated more times presenting on the 
Page Number field of the logical address the numbers of the pages to be 
invalidated. This is owing to the fact that the page number field of the 
logical address is a don't care on Segment Table accesses, so the 
hard ware m us t be s p e c i f i call yin form e don w hat p age s are t 0 be 
invalidated. TLB selective invalidation on Page Table write accesses is 
performed automatically and does not need software control. 

NOTE: At the present the feature of the selective invalidation of the 
TLB on Segment Table wri tes is not enabled and the coherency of 
the contents of the TLB is automatically guaranteed by Hardware 
for any software access to the M~1U flushing the TLB at any 
Segment or Page Table write access. 
To squeeze the higher performances out of the TLR_ th;e Fo",+- .. -~ 
____ L_ 
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The Look-Aside Buffer' contains an odd parity check bit transparent 
to the software, as the buffer itse~f, to ensure integrity of 
translation data. It can be checked together with the parity check logi,c 
entering the mm Diagnostic Mode (see H.2.9.3, Control/status Register). 

A parity-error on the Look-Aside buffer when the MMU is performing a 
Mapped Space access gets the 68020 CPU to be halted. The presence of the 
Halt condition is also shown by a LED lamp on the CMI board, for 
diagnostic purposes. 

H.2.9 \ REGISTER SPACE 

This Space is reserved to select the Hardware Registers of the MMU • 
. .. ... . . ~ ". 

The lower logical address bits are used to select these registers as 
shown in the following table: 

+----------------------------------+-----------------------------+ 
LOGICAL ADDRESS 

23-----5 I 4 3 2 1 o 

+------------+---------------------+-----------------------------+ 
MBZ 0 0 0 MBZ Supervisor Context Register 

MBZ 0 0 1 MBZ User Context Register 

MBZ 0 1 0 MBZ Error Register 

MBZ 0 1 1 MBZ RFU (Machi ne Dependi ng) 

MBZ 1 0 0 MBZ Control/Status Register 

MBZ 101-111 MBZ RFU (Machine Depending) 

I +------------+---------------------+-----------------------------+ 
NOTE 

All Registers can be Read and Written except for the Error 
Register that can be Read but only Cleared in Write Operation 
(with all 32 Data bits equal to "Olt) and from the HR flag of' 
the Control/Status Register • 

TABLE H.S: REGISTER SPACE MAP 
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The layout of M~1U Registers is depicted in fig. H.7, where 
accessable bits are showed. 

Access to CM 1 i nterna 1 resou rces must a lways be performed wi th long 
word size to.ensure proper operation. 

As explained in H.2.3, Register Space is only accessable by the 
Superv isor. 

H.2.9.1 CONTEXT REGISTERS 

As il'lustrated in H.2.2, two Context Registers are provided. They 
are botb ·!;1i·i.:J".iJi!t·"wide.,andl·;;'caJ.1. be Xead..a.ndi·4~,r..i.t.t.ef' 

H.2.9.2 ERROR REGISTER 

The' Error Register is, used to freze Parity Check error conditions 
occu rred du ri ng M~1U operations. 

This register contains three separate error flags for the Segment 
Table, Page Table and Page Status Table and the logical OR of them to 
simplify software error checking. It must be cleared by the software 
after a System Reset sequence. 

Error flags are set during an address translation operation ntapped 
Space) or during a MMU table read ope~ation (Segment, Page and Page 
Status Table read). 

The Error Register can be set also during a Physical Unmapped Memory 
operation (see H.2.3.3, Physical Memory Access) if a Page Status Table 
pa ri ty check occu rs • 

A parity check error causes a Bus Error exception during an address 
translation operation or during a local unmapped memory operation, but 
not during a table read operation. Repeated check errors in both Segment 
and Page tables generate repeated Bus Errors (to be sure to get the CPU 
halted on a stuck error on these tables), while Page Stat~s Table Check 
Bus Error is mas ked f rom the log i ca I OR of error flags, so to be 
reported just once. This is owing to the fact that a system. with a 
failed Page Status Table can still run in a downgraded fashion (Le. all 
pages are intended to have been modified). 

Owing to the fact that Page Status Table can generate a Bus Error, 
it must' be setup by software (running EPROM code) before to access 
memory after a System Reset to avoid unexpected Bus Errors. 

The presence of any check error (i.e. the logical OR active) is also 
notified by a .LED lamp on the CMl board, for diagnostic purposes. 

The content of the Error Register, in supervisor mode, can be read 
but only cleared usina a Writp on4'>J'".::at-;nn wit-h ",11 'l,) n", .. ", h; ..... ~-•• -, ... ~ 
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NOTE: 

31 16. 15 14 12 11 10 9 o 
+-------------------------------------------------+ 
I ~1BZ I CK I PROT I MBZ I G~~~~ I ~~~~~NT 
+-------------------------------------------------+ ENTRY 

31 30 19 18 17 16 13 12 11 o 
+-------------------------------------------------+ 
I . I \ I \ ADDR I I PHYS ICAL I 

CK MBZ PVB COW SPACE MBZ PAGE LOC 
+-------------------------------------------------+ 

31 16 15 14 3 2 1 o 

PAGE 
TABLE 
ENTRY 

'.+-------------------------------------------------+ PAGE 

·1 MBZ I CK I MBZ I MID I A I ir~r~S 
+-------------------------------------------------+ ENTRY 

31 6 5 o 
+-------------------------------------------------+ 
I \ SUPERVISOR \ 

MBZ CONTEXT NUM 
+-------------------------------------------------+ 

31 6 5 o 
+-------------------------------------------~-----+ 

I MB Z I CON~~~~ NUM I 
+-------------------------------------------------+ 

31 4 3 2 1 o 
+-------------------------------------------------+ 
I \ ST \ PT I PST \ OR I 

MBZ CK CK CK CK 
+-------------------------------~-----------------+ 

31 4 3 2 I o 
+-------------------------------------------------+ 

SUPERVISOR 
CONTEXT 
REGISTER 

USER 
CONTEXT 
REGISTER 

ERROR 
REGISTER 

I I I I I I CONTROL/ 
MBZ RFU HR DE TE STATUS 

+-------------------------------------------------+ REGISTER 

- All MMU Resources can only be addressed with Long Word operations 

- All Registers can be read and written except for the Error Register 
that ca n be read but CLEARED ONLY a nd for the HR f lag of the 
Control/Status Register (see H.2.9.3) 

- MBZ (RFU bits): 
In READ Don't Care 
In WRITE Must Be Zero 

- CK (Parity Check bits): 
In READ Parity Check 
In WRITE Must Be Zero 
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H.2.9.3 CONTROL/STATUS REGISTER 

A Cont rol/Status Reg ister is prov ided on the CMl boa rd to cont rol 
operations a~d give MMU status information. This register contains three 
f.lags: 

- TE Translation Enable 

- DE Diagnostic Enable 

- HR Ha It Reques t 

All flags can be read or written except for the HR flag that has a 
different-, function in Read and Write operations. The function of the 
f lags are t..ne..f.ollowi ng: ; :,,:'. ." ." 

TE This flag, cleared after a System Reset, controls the address 
translation mechanism of the MMU and allows physical memory 
accesss without MMU intervent (e.g. at System Reset to run a 
program in memory before MMU tables are properly setup, or to 
run a diagnostic program in case of a failed MMU). Mapped Space 
accesses areact~ally translated only if this flag is set. 
Translation can be disabled at any time, allowing physical 
memory access also in the case of a failed MMU 

DE This flag, when set, causes the MMU to enter a Diagnostic Mode 
used to verify the correctness of error checking logic. In 
diagnostic mode,check bits are inverted at generation on 
Segment and Page Table and on the Look-Aside Buffer, and stuck 
at one on the Page Status Table. Furthermore, the halt request 
generated on a Look-Aside check error fs not issued to the CPU 
but only freezed in the HR flag of the Control/status Register. 
Properly operating on this flag, a system start-up program can 
verify that all error-control features of the CMI board ar,e 
worki ng. 

HR This flag is used to freeze a Halt Request condition generated 
on a Look-Aside Buffer check error. It has different meaning on 
Read and Write accesses. In read, it. reports the state of the 
Halt Request condition and it is set whenever it is generated 
(e.g. on a diagnostic sequence of the Look-Aside Buffer, see DE 
flag). In write, it is used to reset a Halt Request generated 
in diagnostic mode before exiting diagnostic mode itself. The 
correct· reset sequence is generated wi th a high-low pu lse on 
this flag. 


