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A.l GENERAL DESCRIPTION \

- The INTERIOR DECOR PROCESSOR (IDP) is the basic module 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 (CM1 PWA), connected as a
mezzanine board to CP0 PWA
* one MEMORY SUB-SYSTEM (up to three SEi PWAs; 1, 2 or 4 Mbyte
in any choice)
, * optionally, one CACHE (CHO PwA).

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

* interface to a demand-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 (1M, 2M or 4M in any choice), with DYNAMIC
RAM CONTROLLER and Error Detection And Correctlon 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/0 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 68620, the computing resource of the board, described in

par. A.2.1
* 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, addressess 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/0 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 beriod)

0 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 controllers'/processors’' resources
connected to system bus

PROFILE TIMER

It provides a "window" on the system's activity, 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
avatem's proarammable time reference '
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(:/ A.2.1 MC68020 32-BIT VIRfUAL 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 Edition (MC68020UM/AD REV 1).

’}

-
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(:/A.Z.Z CUSTOM MEMORY MANAGEMENT UNIT (CM1) INTERFACE

The CPO0 board provides a CMl 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 residing on the same board. The engineering development will
be based on a SUN-like approach, with a page dimension of 4 kbyte.

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 function, two 96-pin connectors (Y05 and YO06)
provides data, addresses and control signals described in table A.1l.

CM1. 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.

N For more details see also SGM2 CUSTOM MEMORY MANAGEMENT UNIT
(CM1) PDD (SECTION H).
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CM1 Y05 CONNECTOR PIN ASSIGNMENT (ROW A)
tm—————- e - e et +
PIN
NAME SIGNAL NAME DIR DESCRIPTION
(1)
o - o e +
Al ZVPO5 N.A.
A 2 ZGND N.A.
A 3 CMISMU+00 I CACHE MISS
A4 CHPRES-00 I CACHE PRESENT
A S5 CBEHMA-00 I BUS ERROR & HALT MASK
A 6 ZGND N.A.
A 7 RESET-20 I MPU RESET
A 8 RWMP+00 I MPU READ/WRITE
A9 ZGND N.A.
AlO HALT-MU o) HALT (TO MPU)
All ZGND N.A.
Al2 CPULDS-02 I RFU
Al3 ZGND : N.A.
Al4d PADD12+00 o} PHYSICAL ADDRESS
Al5 . PADD13+00 o) " "
Al6 PADD14+00 o) " "
Al7 PADD15+00 0 " "
AlS8 PADD16+00 o) " "
Al9 PADD17+00 o} " "
A20 ZGND N.A.
A21 PADD18+00 o} PHYSICAL ADDRESS
A22 PADD19+00 o} " "
A23 PADD20+00 o) " "
A24 PADD21+00 o} " "
A25 PADD22+00 o) " "
A26 PADD23+00 0 " "
A27 PADD24+00 o} " "
A28 PADD25+00 o} " "
A29 ZGND N.A.
A30 PAS-MU 0 WIRED TO Y2 CACHE CONNECTOR
A3l ZGND N.A.
A32 ZVPO5 N.A.
e R ettt L P TP P tmmm———— ettt L L T et +
TABLE A.l: CM1 CONNECTORS PIN ASSIGNMENT

I:
O:

INPUT TO CM1
OUTPUT FROM CMl
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C .
CM1 Y05 CONNECTOR PIN ASSIGNMENT (ROW B)
tommmm——— e bt e ——— e e +
PIN .
NAME SIGNAL NAME DIR DESCRIPTION
(1) -
e o e ——— b bt T +
B 1 Z2VPO5S N.A.
B 2 ZGND N.A.
B 3 DATA15+MU 1/0 FROM/TO MPU DATA BUS
B 4 DATA14+MU 1/0 " " " "
B 5 DATA13+MU I1/0 T " " "
B 6 DATA12+MU 1/0 " " " "
B 7 DATA11+MU 1/0 " " " "
B 8 DATA10+MU 1/0 " " " "
B 9 DATA09+MU 1/0 " " " "
B10 DATAO08+MU 1/0 " " " "
B11 ZGND N.A.
B12 FCODEO+MU I MPU FUNCTION CODE 0
B13: FCODE1l+MU . I MPU FUNCTION CODE 1
- Bl4 FCODE2+MU I MPU FUNCTION CODE 2
(:‘ . B15 ZGND N.A.
g Bl6 - '‘BERR-MU o} BUS ERROR TO MPU
B17 ZGND N.A.
B18 DSACK1-MU o} \ DATA & SIZE TRANSFER
B19 DSACKO0-MU o) / ACKNOWLEDGE (TO MPU)
B20 ZGND N.A.
B21 BCLKO+MU I MPU CLOCK (COHERENT)
B22 ZGND N.A.
B23 PADDO08+00 I ADDRESS FROM MPU
B24 PADD09+00 I " " "
B25 PADD10+00 I " " "
B26 PADD11+00 I " " "
B27 LADD12+00 I " " "
B28 LADD13+00 I " " "
B29 LADD14+00 I " " "
B30 LADD15+00 I " " "
B31 ZGND N.A.
B32 ZVPO5 N.A.
Fomm———— D ettt tmmm——— ettt ettt R +

TABLE A.l: CM1 CONNECTORS PIN ASSIGNMENT (CONT.)

(1) NPUT TO CM1

I
OUTPUT FROM CM1

I
o
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CM1 Y05 CONNECTOR PIN ASSIGNMENT (ROW C)
R R ettt e S tFmm————— e +
PIN :
NAME SIGNAL NAME DIR DESCRIPTION
(1)
Fomm————— e tmm————— i e +
c1 ZVPO05 N.A.
C 2 ZGND N.A.
Cc 3 DATAOQ7+MU 1/0 FROM/TO MPU DATA BUS
Cc 4 DATA06+MU ‘ 1/0 " " " "
cC5 DATAO05+MU 1/0 " " " "
C 6 DATAO04+MU 1/0 " " " "
c 7 DATAO03+MU 1/0 " " " "
Cc 8 DATAQ02+MU 1/0 " " " "
cC9 DATAO1+MU 1/0 " " " "
clo0 DATAO0Q+MU 1/0 " " " "
Ccl1 ZGND N.A.
cl2 CPULAS-02 : I RFU
Ccl13 ZGND : N.A.
. cl4 LADD16+00 I ADDRESS FROM MPU
C cl5 © LADD17+00 1 " neom
‘ " Cl6 LADD18+00 I " " "
Cc1l7 LADD19+00 I " " "
c18 LADD20+00 I " " "
. Cc19 LADD21+00 I " " "
Cc20 LADD22+00 I " " "
c21 LADD23+00 I " " "
Cc22 ZGND N.A.
c23 "LADD24+00 I ADDRESS FROM MPU
Cc24 LADD25+00 I " " "
Cc25 LADD26+00 I " noooom
C26 LADD27+00 I " " "
c27 LADD28+00 I " " "
Cc28 LADD29+00 I " " "
c29 LADD30+00 I " " "
Cc30 LADD31+00 I " " "
Cc31 ZGND N.A.
Cc32 ZVP05 N.A.
tmm— ittt tmmmm——— R e ettt L e L e et +

TABLE A.l: CM1 CONNECTORS PIN ASSIGNMENT (CONT.)

(1) I: INPUT TO CMl
O: OUTPUT FROM CM1
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CM1 Y06 CONNECTOR PIN ASSIGNMENT (ROW A)
tm—————— e o ittt +
PIN
NAME SIGNAL NAME DIR DESCRIPTION
(1)
o R ettt fmmmm R ittt e P +
Al ZVP05 N.A.
A2 ZGND N.A.
A3 N.C. N.A.
A4 N.C. N.A.
AS CLKLAS-00 I CLOCKED LAS FROM MPU
A6 CLKLAS+00 I " " "o
A7 ZGND N.A.
A8 N.C. N.A.
A9 ZGND N.A.
Al0 PADD25+CH 0 \
All PADD24+CH 0
Al2 PADD23+CH o)
Al3: PADD22+CH 0 > TO Z2 CACHE CONNECTOR
(ij Al4 PADD2 1+CH 0 > AND VME BUFFERS
,* Al5 . PADD20+CH 0
Al6 PADD19+CH 0
Al7 PADD18+CH 0 /
Al8 ZGND N.A.
Al9 PADD17+CH o} \
A20 PADD16+CH 0 |
A2l PADD15+CH o] > TO 22 CACHE CONNECTOR
A22 PADD14+CH 0 > AND VME BUFFERS
A23 PADD13+CH o] |
A24 PADD12+CH - o /
A25 ZGND N.A.
A26 N.C. N.A.
A27 N.C. N.A.
A28 N.C. , N.A.
A29 ZGND N.A.
A30 N.C. N.A.
A3l ZGND N.A.
A32 ZVPO5 N.A.
tommmm— it tmmm———— ittt +

TABLE A.l: CM1 CONNECTORS PIN ASSIGNMENT (CONT.)

(1) TI: INPUT TO CMl
O: OUTPUT FROM CM1
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CM1 Y06 CONNECTOR PIN ASSIGNMENT (ROW B)
e e e T TP Fomm——— e ittt e +
PIN
NAME SIGNAL NAME DIR DESCRIPTION
(1)
o D ittt tommm e - +
B 1 ZVP05 N.A.
B 2 ZGND N.A.
B 3 DATA31+MU 1/0 FROM/TO MPU DATA BU
B 4 DATA30+MU 1/0 " " " "
B 5 DATA29+MU 1/0 " " " "
B 6 DATA28+MU 1/0 " " " "
B 7 DATA27+MU 1/0 " " " "
B 8 DATA26+MU 1/0 " " " "
B 9 DATA25+MU 1/0 " " . "
B10 DATA24 +MU 1/0 " " " "
B1l1 . ZGND N.A.
B12 MEMDSK+00 I MEMORY DATA TRANSFER ACK
B13 ZGND : N.A.
~ Bl4 PADD31+00 0 PHYSICAL ADDRESS
(:i . B15 PADD30+00 0 " "
B16 . PADD29+00 0 " "
B17 PADD28+00 o) " "
B18 PADD27+00 o) " "
B19 PADD26+00 o) " "
N B20 ZGND N.A.
B21 SIZEO0+MU I MPU TRANSFER SIZE BIT 0
B22 SIZE1+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+00 I ALLOWED SPACE (TAB. A.5)
B30 CPUSP-00 I CPU SPACE (TAB. A.5)
B31 ZGND N.A. :
B32 ZVP05 N.A.
o e et Rttt e bt ———

TABLE A.l: CM1 CONNECTORS PIN ASSIGNMENT (CONT.)

(1) I: INPUT TO CMl
O: OUTPUT FROM CM1
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CM1 Y06 CONNECTOR PIN ASSIGNMENT (ROW C)
[ S S ¥ S OO +
PIN
NAME SIGNAL NAME DIR DESCRIPTION
(1)
e ettt tmmmm——— ettt +
c1 ‘ZVP05 N.A. '
C 2 ZGND N.A.
Cc 3 DATA23+MU 1/0 FROM/TO ‘MPU DATA BUS
C 4 DATA22+MU 1/0 " " " " }
cC5 DATA21+MU 1/0 " " " " '
C 6 DATA20+MU 1/0 " " " " :
c 7 DATA19+MU 1/0 " " " " f
C 8 DATA18+MU 1/0 " " " "
Cc 9 DATA17+MU 1/0 " " " "
Cclo0 DATA16+MU 1/0 " " " "
Cl1 ZGND N.A. :
cl2 PADDOO+MU I ADDRESS FROM MPU
Cc13 PADDO1+MU - I " " "
~ Cl4 PADDO2+MU I " " " )
(;) Cc15 PADDO3+MU I " " "
Cclé6 PADDO4+MU I " " "
cl7 PADDO5+MU I " " "
cls PADDO6+MU I " " "
Cl9 PADDO7+MU I " " "
c20 ZGND N.A.
c21 N.C. N.A.
Cc22 N.C. N.A.
C23 N.C. N.A.
Cc24 N.C. N.A.
Cc25 ZGND N.A.
C26 RMC-00 I MPU READ-MODIFY-WRITE CYCLE
c27 ZGND : N.A.
Cc28 MMUTPO0+00 0 MMU TYPE BIT 0 (2)
Cc29 MMUTP1+00 0 MMU TYPE BIT 1 (2)
Cc30 N.C. N.A.
Cc31 ZGND N.A.
c32 ZVP05 N.A.
e R ettt L fmm————— ettt +

TABLE A.l: CM1 CONNECTORS PIN ASSIGNMENT (CONT.)

(1) TI: INPUT TO CMl1
O: OUTPUT FROM CM1

(2) ' SEE TABLE A.1l2
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A.2.3 MC68881 FLOATING-PbINT 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 1logical 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 1is transparent to the programmer. It can
execute concurrently with the MC68020's processing to achieve a high
throughput.

The MC68881 is internally divided into two processing elements,
the Bus 1Interface Unit (BIU) and Execution Unit (EU). The EU
executes all MC68881 instructions while the BIU communicates with
the MC68020.

(j\ The 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 15-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
normalizing, etc.)

forty-six instructions, including 35 arithmetic operations

* full conformation to the IEEE P754 standard, including 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 7, 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.

. where

non
- O

N
N
N

3]

TABLE A.2:

00 XX XX XX >>

(MMU)

NO YY YY YY

1 00 00 00 00 T ------------------------------- +
_ ' \
- EXTERNAL UNMAPPED SPACE ~ 4G - 256M
10 00 00 00 |===mm—mmmmm e
OF XX XX XX CPO INTERNAL RESOURCES \
OF 00 00 00 |==m=mmmem e
0E XX XX XX RFU U
OE 00 00 00  |=—=—————mmmmm e N
0D XX XX XX CM1 REGISTERS M
OD 00 00 00 |==m=——mmm e A
0C XX XX XX CM1 PAGE STATUS TABLE P
0C 00 00 00 |==m——mmem e P
E
0B 00 00 00 CM1 PAGE TABLE INTERNAL D
"0A 00 00 00 |===———emmm e > UNMAPPED >
' S
09 00 00 00 CM1 SEGMENT TABLE SPACE P
: A
08 00 00 00  |==m—m——em e C
07 XX XX XX RFU E
07 00 00 00 |====——mme e
06 XX XX XX RFU
06 00 00 00 |====——meemme e
05 XX XX XX RFU
05 00 00 00 |==meeememe e
04 XX XX XX RFU / /
04 00 00 00 |===-—emmmem e
03 XX XX XX RFU \
03 00 00 00 |===——mmeee e l
02 XX XX XX RFU INTERNAL
02 00 00 00 |====—m——meeeeme e > MAPPED
01 XX XX XX RFU \ SPACE
01 00 00 00 |====-mmmemmmmmmmmemmmmeeeeeeeee | | e
00 XX XX XX MAPPED MEMORY SPACE(*) / 16 MByte
00 00 00 00 4=—m——emm e + mmmmme——

MAP OF LOGICAL ADDRESSED SPACE

(*) Only for this window the physical to logical relation is:

for direct access to MEMORY SUB-SYSTEM of each CPO
when CP02 access the MEMORY SUB-SYSTEM of CPOl (via

VME)

when CP01 access the MEMORY SUB-SYSTEM of CP02 (via

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 UNIT (CMl); all remaining addresses, pertaining to
UNMAPPED SPACE, are transparent for CMl. ’

C

 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.3.1 throught A.3.5, by means of a
dedicated DECODE LOGIC.

CPO1 CP02
10 00 00 00  4=———mm e e
OF XX XX XX CPO INTERNAL RESOURCES
OF 00 00 00  [====m——m e
OE XX XX XX RFU
OE 00 00 00 |===—m—m e
0D XX XX XX CM1 REGISTERS
0D 00 00 00  |===m—mmm e
0C XX XX XX CM1 PAGE STATUS TABLE
0C 00 00 00 |===m—mm o
0B 00 00 00 CM1 PAGE TABLE
C‘ ‘ 0A 0000 00 |===——-meermrre e
09 00 00 00 CM1 SEGMENT TABLE
08 00 00 00 |===m—m——mmm e
07 XX XX XX RFU
07 00 00 00 |===—me—m e
06 XX XX XX RFU
06 00 00 00 |====——m— e e
05 XX XX XX RFU
05.00 00 00 |====——mmm oo
04 XX XX XX RFU
04 00 00 00  |===mmmmm e e
03 XX XX XX MM1EXP (RFU) | MM2EXP (RFU) \
03 00 00 00 |===mmemem e ‘
02 XX XX XX MM1EXP (RFU) | MM2EXP (RFU) INTERNAL
02 00 00 00 . |===m——em e > MAPPED
01 XX XX XX MM1EXP (RFU) | MM2EXP (RFU) SPACE
01 00 00 00 |===mmmcmmcmmmmmmmmmmeeee | | mmmeee-
00 XX XX XX MM1 (INTERNAL) | MM2 (INTERNAL) | / 16 Mbyte
00 00 00 00  #=mmmmmmme e mmmmeem

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

NOTE: MM1 is
MM2 is
MM1EXP
MM2EXP

the MEMORY SUB-SYSTEM of CP0Ol1 (12 Mbyte max)
the MEMORY SUB-SYSTEM of CP02 (12 Mbyte max)

are reserved for expansion of MMl
are reserved for expansion of MM2
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20 00 00 00  H+=——————mmmm e +
1F XX XX XX RESERVED
1F 00 00 00  |------ e e E L e P L e
1E XX XX XX RESERVED
1E 00 00 00  |-=------ R et L
1D XX XX XX RESERVED
1D 00 00 00  [======m—mmem e
1C XX XX XX RESERVED
1C 00 00 00  |==——=——mmmmm e
1B XX XX XX RESERVED
1B 00 00 00  |==-—=--—-mm e
1A XX XX XX RESERVED
1A 00 00 00  |-—————-———mm e
19 XX XX XX RESERVED
19 00 00 00  |=—-=————mmem e
18 XX XX XX RESERVED
18 00 00 00 e e e L e
17 XX XX XX RESERVED
17 .00 00 00  |=———m—— e
(i\ 16 XX XX XX RESERVED
- 16 00 00 00 e e e e P
15 XX XX XX RESERVED
15 00 00 00  |======—=m—m e
14 XX XX XX RESERVED
14 00 00 00 e it e
13 XX XX XX RESERVED | MM1 (RFU)
13 00 00 00  |===—————m e
12 XX XX XX RESERVED | MM1 (RFU)
12 00 00 00  |=———m=—mmmmm e
11 XX XX XX RESERVED | MM1 (RFU)
"11 00 00 00  [===-=-cmmmmmmmmmmmmmm e | e
10 XX XX XX RESERVED | MM1*(EXTERNAL) 16 Mbyte
10 00 00 00  4—————— e L

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

NOTE s MM1* IS THE MEMORY SUB-SYSTEM OF CP0l1 WICH CAN BE ACCESSED
' BY CPO2
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30 00 00 00
2F XX XX XX
2F 00 00 00
2E XX XX XX
2E 00 00 0O
2D XX XX XX
2D 00 00 00
2C XX XX XX
2C 00 00 00
2B XX XX XX
2B 00 00 00
2A XX XX XX
2A 00 00 0O
29 XX XX XX
29 00 00 OO
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 00 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 OO

BY CPO1

SGM2 PDD

A78139983

- —————— —— —— - — = - — - = - — - - —— -

- ———— - - - ———— - ———— - ———— - = - ———

- e - - - - —— - - - - - - —— - ——————

—— . . - ————— - - ———— - ———— — - - - w— —— -

- - —— - ———— — - —— — > = w— ——— - = -

—— - - - ——— - - — e - - . - —————— - = —

——— — ———— - ———— ——— ——— — ——— —— - - —— = — e — -

- - ——————— —— ————————— - — - — -

——— - —————————— —————————— — - ———— - - = -

———— ——— - - . - ——— ——— —— — - ———————————

- — - - ————————————— - w— = W = —

e - —— - - —— v - —— - —— - ———

| SPEC. NO. |

REVISION

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

MM2* IS THE MEMORY SUB-SYSTEM OF CP02 WICH CAN BE ACCESSED
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TABLE A.3.4:

PHYSICAL MAP (RFU EXTERNAL MEMORY SPACE AND DETAIL

OF PROPRIETARY AND STANDARD SLAVES SPACE)

HONEYWELL INFORMATION SPEC. NO. SHEET REVISION
SYSTEMS ITALIA SGM2 PDD 23
PREGNANA MILANESE A78139983 OF 340 AA
e ket L T tommm e T ————— I ettt tm—m————— Fmmmm———— +
(r\ 60 00 00 00 e e +
s 5F XX XX XX SYSTEM' CONTROLLER (A32 SLAVE)
SF 00 00 00 |-—=——-—m—m e
5E XX XX XX RFU
SE 00 00 00 |=—==m——mmme e
5D XX XX XX RFU
SD 00 00 00  |====—c—mm e
5C XX XX XX RFU
S5C 00 00 00  |===—=—cm e
5B XX XX XX RFU
5B 00 00 00  |====—-—cmmmm e
5A XX XX XX RFU
54 00 00 00  |=-=-=—=—mmmmmmm e e
59 XX XX XX RFU
59 00 00 00 |====memcmmm e
58 XX XX XX RFU
58 00 00 00 |-=—=mmmmm e
57 XX XX XX SP4 - SP7 (A32 SLAVE)
57 00 00 00 |===———emm e
56 XX XX XX SP0O - SP3 (A32 SLAVE)
56 00 00 00 |-———=—ccmmm e
55 XX XX XX DP1 (A32 SLAVE)
55 00 00 00  |-—=—=—cmmmm e
54 XX XX XX DPO (A32 SLAVE)
54 00 00 00 |==———emcemm e
(T; 53 XX XX XX RESERVED
P 53 00 00 00 |===—ccmmmmm e
52 XX XX XX RESERVED
52 00 00 00 |-==——c—mm e
51 XX XX XX STANDARD A24 SLAVES (1)
51 00 00 00  |--=—c-mmmmmmmmmmr | mmmm e
50 XX XX XX STANDARD Al6 SLAVES (2) 16 Mbyte
50 00 00 0O R ittt +  mm—m————
CP0 EXTERNAL MEMORY
4X XX XX XX ~ ADDRESSING SPACE ~ 256 Mbyte
‘ I (RFU) I
40 00 00 C2 . .:i=- e s et e e e it =
CPO EXTERNAL MEMORY '
3X XX XX XX ° ADDRESSING SPACE ~ 256 Mbyte
| (RFU) I
30 00 00 00 e + e

When physical address is in this range, CPO acts as an A24

Busmaster and VMEbus map depicted in Table A.4.2 is
applicable.
When physical address is in this range, CPO acts as an Al6

Busmaster and VMEbus

applicable.

map ‘'depicted in Table A.4.3 is
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‘:: 1 00 00 00 00  A=mmmmm e +
FX XX XX XX STANDARD A32 SLAVES
FO 00 00 00 e e e e
EX XX XX XX STANDARD A32 SLAVES
L L T L T R ———
DX XX XX XX STANDARD A32 SLAVES
DO 00 00 00 |-———————mm—mmmmemmmeem e e
CX XX XX XX STANDARD A32 SLAVES
CO 00 00 00 e
BX XX XX XX STANDARD A32 SLAVES
L T T e —
AX XX XX XX STANDARD A32 SLAVES
AO 00 00 00 |-==cmmcomm e
9X XX XX XX STANDARD A32 SLAVES
T L T L R S ——
8X XX XX XX STANDARD A32 SLAVES
80 00 00 00 |-~—=———cmme——meocmcecmcmcemeaeaee
7X XX XX XX ' STANDARD A32 SLAVES
70 00 00 00  |-==--m=mmmmmmmmmmmmmmmmmmmmmeeeo | cmmmeeo
6X XX XX XX STANDARD A32 SLAVES 256 Mbyte
60 00 00 00  +=—-—mmmmmmmmmmm e + mmmmmie-

TABLE A.3.5: PHYSICAL MAP (STANDARD A32 SLAVES SPACE)

(j/ The least significant bit (VPNUMO0+00) of Processor Identifier
Number (PIN), wich is wired to both CPO on three I1I/0 user defined
"ines, allows a CPO to know if it 'is CP0O1 (PIN=6, PBO0=0) or CPO02
. 2IN=7, PBO=1). , : »
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A.2.4.3 VMEbus ADDRESSING SPACE

C

00 00 00 00

EXTENDED ADDRESSING

FX XX XX XX STANDARD A32 SLAVES
FO 00 00 00  |=--=-mmcm e e
EX XX XX XX STANDARD A32 SLAVES
EO 00 00 00 |~=-=emeemm e
DX XX XX XX STANDARD A32 SLAVES
DO 00 00 00 |=-eeeemmmm e e e
CX XX XX XX STANDARD A32 SLAVES
CO 00 00 00  |===——ecmmemem e
BX XX XX XX STANDARD A32 SLAVES
BO 00 00 00 |~=———emme e
AX XX XX XX STANDARD A32 SLAVES
A0 00 00 00 |=meeemee e
9X XX XX XX STANDARD A32 SLAVES
90 00 00 00 |==—mmecem e
8X XX XX XX STANDARD A32 SLAVES
80 00 00 00 e ——————
7X XX XX XX STANDARD A32 SLAVES
1 70 00 00 00 e Tt
(i> 6X XX XX XX STANDARD A32 SLAVES
60 00 00 00 |===-—mccmmce e
5X XX XX XX HISI A32 SLAVES
50 00 00 00 |==—m—eemmcmm———ee e ————————————
4X XX XX XX MM (RFU)
40 00 00 00 |===——mmeee e
3X XX XX XX MM (RFU)
30 00 00 00 |===m—eemmce e
2X XX XX XX MM2
20 00 00 00 |=——memmmmm e
1X XX XX XX MM1
10 00 00 00 |===meemcecmemcee e | m e
0X XX XX XX RESERVED 256 Mbyte
00 00 00 00 e et

TABLE A.4.1: VMEbus MAP (EXTENDED ADDRESSING)
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STANDARD ADDRESSING (1)
00 00 00 +==————mm e
FX XX XX STANDARD A24 SLAVES
FO 00 00 |--=—=———mmmmmmmmme —————————-—
EX XX XX STANDARD A24 SLAVES
EO 00 00  |==—————m e
DX XX XX - STANDARD A24 SLAVES
DO 00 00 |====—mcmmmmm e
CX XX XX STANDARD A24 SLAVES
CO 00 00 |=—=memmmm e
BX XX XX STANDARD A24 SLAVES
BO 00 00 |-==m-mm e
AX XX XX. STANDARD A24 SLAVES
A0 00 00 |==—=—— e
9X XX XX STANDARD A24 SLAVES
90 00 00  |==————mm e
8X XX XX STANDARD A24 SLAVES
80 00 00 et i
7X XX XX STANDARD A24 SLAVES
70 00 00  |==—-mmmmmmmmm -
- 6X XX XX STANDARS A24 SLAVES
N 60 00 00 |-=—--—mmmmmm e
(:) 5X XX XX HISI A24 SLAVES
50 00 00  |=-——————mmmmmm e
4X XX XX MM (RFU)
40 00 00  |-—-=--m-mmmmmm e
3X XX XX MM (RFU)
30 00 00 |==——-mmmmmm e
2X XX XX MM2 (1 Mbyte WINDOW) (2)
20 00 00 |=-=--mmmmmmm -
1X XX XX MM1 (1 Mbyte WINDOW). (2)
10 00 00 |==—=memmmmmmmmmmrr e | e
0X XX XX RESERVED 1 Mbyte

-

(1)

(2)

00 00 00

TABLE A.4.2: VMEbus MAP (STANDARD ADDRESSING)

To address as an A24 Busmaster, CP0 issues an address in

the

range 51000000-51FFFFFF;

the eight most

significant

bits are decoded to set a standard addressing on address

modifiers 1lines,

while bits A23-A0]1 are used to drive the

corresponding significant VMEbus address lines.

The

lowest
accessed by all A24

when acting as an A24 Busmaster).

each CPO
Busmasters

Mbyte of

MEMORY SUB-SYSTEM
(and also by other CPO,

can be
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SHORT ADDRESSING (1)
1 00 00 e e e +
FX XX STANDARD Al6 SLAVES
FO 00 |==—==-—mmmmmmmmmmm e
EX XX STANDARD Al6 SLAVES
EO 00 |-=—--cmmmmmmm e
DX XX STANDARD Al6 SLAVES
DO 00  |-==----cmmm e
CX XX STANDARD Al6 SLAVES
CO 00 |===m—mmmmmm -
BX XX STANDARD Al6 SLAVES
BO 00 |===———emmm -
AX XX STANDARD Al6 SLAVES
A0 00  |===-——mmmmmmm e
9X XX STANDARD Al6 SLAVES
90 00  |====—=—mm e
8X XX STANDARD Al6 SLAVES
80 00 |==—=m-cmmmmm -
7X XX STANDARD Al6 SLAVES
70 00 it ittt
6X XX STANDARD Al6 SLAVES
60 00  |—==—mmmmmm e
5X XX HISI Al6 SLAVES
50 00  |===mmmmmm e
4X XX MM (RFU)
40 00  |—==——mmmmm e
"""" 3X XX MM (RFU)
30 00 |=mm—mmmmm e
2X XX MM2 (4kbyte WINDOW) (2)
20 00 |=——m—mmmmmm -
1X XX MM1 (4kbyte WINDOW) -(2)
10 00  |==——=—=-mmmmmm e | e
0X XX RESERVED 4 kbyte
00 00 e e L e PP LT +  m—-mee-

(1)

(2)

TABLE A.4.3: VMEbus MAP (SHORT ADDRESSING)

To address as an Al6 Busmaster, CPO issues an address in
the range 50XX0000-50XXFFFF; the eight most significant
bits are decoded to set a short addressing on address
modifiers lines, while bits Al15-A01 are used to drive the
corresponding significant VMEbus address lines.

The lowest 4 kbyte‘block of each CPO MEMORY SUB-SYSTEM can
be accessed by all Al6é Busmasters (and also by other CPO,
when acting as an Al6 Busmaster).
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A.2.4.4 DATA TRANSFER PATHS AND DECODE LOGIC

he CPO board allows the following data paths:

between
between
between
between
between

* * ¥ ¥ ¥

MPU

MPU
MPU
MPU
VME

and internal resources
and FPU :

and memory sub-system
and VMEbus system resources (controllers/processors)
Busmasters and memory sub-system.

Decode logic provides all selection signals to enable the above data

paths.

Table A.5 lists and summarizes all the selection signals.
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(:i DECODE LOGIC SIGNALS DESCRIPTiON

Fommm e e +

SIGNAL NAME DESCRIPTION.

ACTYP1+00 SYNTHESIZE VADMD4+00; INVALID WHEN ADDRES-
SING A32 AND Al6 SLAVES, ASSERTED IN ALL
OTHER CASES (A24 SLAVES AND RFU SPACES)
ACTYP2+00 SYNTHESIZE VADMD5+00; INVALID WHEN ADDRES-
SING A32 SLAVES, ASSERTED IN ALL OTHER CA-
SES (A24 AND Al16 SLAVES, RFU SPACES)
ALLCYC+00 ASSERTED TO DECODE AN ALLOWED SPACE (SUPER-
VISOR DATA, SUPERVISOR PROGRAM, USER DATA,
USER PROGRAM)

AVEC-00 ASSERTED TO DECODE AN AUTO-VECTORED INTER-
RUPT ACKNOWLEDGE CYCLE (LEVEL 6 OR 7)
CpPU-00 ASSERTED ON LAS TO DECODE AN MPU ACCESS TO
MEMORY SUB-SYSTEM
CPUSP-00 ASSERTED TO DECODE CPU SPACE
CSFPU-00 ASSERTED TO DECODE A CPU SPACE COMMUNICA-
TION WITH FPU (COPROCESSOR IDENTIFIER N. 1)
(i\ CSMOVF-00 ASSERTED ON PAS TO DECODE PHYSICAL ADDRESS
. 0F600000-0F7FFFFF (RESET MONITOR OVERFLOW)
CSRMSK-00 ASSERTED ON PAS TO DECODE AN ACCESS TO PHY-

SICAL ADDRESS RANGE OF400000-0F5FFFFF (WRI-
TE ONLY MASK REGISTER)
DCEPRM-00 ASSERTED ON PAS TO DECODE A READ ONLY AC-
CESS TO EPROMS' BANK ADDRESS RANGE:
OF000000~-0F1FFFFF WHEN ENCSEP+00(*) INVALID
00000000-001FFFFF WHEN ENCSEP+00 ASSERTED
DCIOCP-00 ASSERTED ON PAS TO DECODE AN ACCESS TO AD-
DRESS RANGE:
OF000000-0FFFFFFF WHEN ENCSEP+00 INVALID
00000000-03FFFFFF WHEN ENCSEP+00 ASSERTED
DCIOLC-00 ASSERTED TO DECODE AN ACCESS TO LOCAL RE-
SOURCES ADDRESS RANGE:
04000000-0FFFFFFF WHEN ENCSEP+00 INVALID
00000000-03FFFFFF WHEN ENCSEP+00 ACTIVE
DCPIOT-00 ASSERTED ON PAS TO DECODE AN ACCESS TO AD-
DRESS RANGE OF200000-0F3FFFFF (PI/T); ACTI-
VE ONLY IF ENCSEP+00 INVALID
DC64L-00 ASSERTED TO DECODE A LOGICAL -ACCESS TO AD-
DRESS RANGE 00000000-03FFFFFF OF ALLOWED
SPACES (IF CHPRES-00 AND CPOK+00 ASSERTED)

g g g e m e e ————— +

‘:j TABLE A.5: DECODE LOGIC SIGNALS DESCRIPTION

(*) ENCSEP+00 " ENABLE CHIP SELECT EPROMs' BANK DURING THE FIRST
FOUR READ CYCLES AFTER RESET
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DECODE LOGIC SIGNALS DESCRIPTION
et ————————— R et ettt itttk +
SIGNAL NAME DESCRIPTION |
R ettt ettt bbbttt bttt TR e TP Pt R +
DC64P-00 ASSERTED TO DECODE A PHYSICAL ACCESS TO AD-
DRESS RANGE 00000000-03FFFFFF OF ALLOWED
SPACES (IF CPUOK+00 ASSERTED AND ENCSEP+00
: INVALID)
ENDAT1-00 ENABLE DATA TRANSCEIVERS WICH CONNECT SHA-
RED (0-15) AND VMEbus (0-15) .
ENDAT2-00 ENABLE DATA TRANSCEIVERS WICH CONNECT SHA-
. RED (16-31) AND VMEbus (0-15)
ENDT12-00 ASSERTED WHEN ONE OF TWO ABOVE IS ASSERTED
ENDAT3-00 ENABLE DATA TRANSCEIVERS WICH CONNECT SHA-
RED (16-31) AND VMEbus (16-31) ‘ :
ENEXT-VM ASSERTED FOR EXTENDED ADDRESSING DATA TRAN-
FER (FROM/TO VMEbus)
, ENSTD-VM ASSERTED FOR STANDARD ADDRESSING.DATA TRAN-
(i} FER (FROM/TO VMEbus)
. ENSHOR-VM ASSERTED FOR SHORT ADDRESSING DATA TRANSFER
(FROM/TO VMEbus)
IAKVME-00 ASSERTED TO DECODE A VECTORED INTERRUPT
ACKNOWLEDGE CYCLE (LEVEL 1-5)
PREVME-00 ASSERTED TO DECODE A LOGICAL ADDRESS RANGE
10000000-FFFFFFFF (REF. TO VME RESOURCES)
SHORT-VM ASSERTED FOR STANDARD OR SHORT ADDRESSING
DATA TRANSFER
SLVREQ-00 ASSERTED WHEN A VME BUSMASTER WANT ACCESS
MEMORY SUB-SYSTEM
VMEACC-00 ASSERTED TO DECODE A PHYSICAL ADDRESS RANGE
10000000-FFFFFFFF
ittt il et il Dl b bl +
"TABLE A.5: DECODE LOGIC SIGNALS DESCRIPTION (CONT.)
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A.2.5 SHARED & VMEbus CONTROL LOGIC (BUSCON)

(:: SHARED & VMEbus CONTROL LOGIC (BUSCON), has two foundamental
functions:

a) arbitrates the conflict on the MEMORY SUB-SYSTEM (connected
to the board) and the associated SHARED BUS, between MPU and
remote VME masters: this function is performed by a 2-stage
ARBITER;

b) manages the requests to access VMEbus from CP0O 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
details).

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

A.2.5.1 GENERAL DESCRIPTION

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

e e e e e e e et e m e e ————————— +
(ij CPO-BUSCON INTERFACE (INPUT SIGNALS)
R e L L E P L P TR bl bt ettt +
SIGNAL NAME DESCRIPTION
- - ——— = - - - - e e - e = o o - —— +
CKBC+00 16.67 MHz CLOCK (COHERENT WITH MPU CLOCK)
CKBC-00 16.67 MHz CLOCK (INCOHERENT " " ")
VDSTBX-00; X=0-1 DATA STROBES FROM VMEbus
CCDSAK+00 ACTIVE IF CACHE HIT
CPULAS-10 LOGICAL ADDRESS STROBE FROM MPU
PAS-MU PHYSICAL ADDRESS STROBE FROM CM1 -
REFREQ-10 REFRESH REQUEST TO BUSCON (ACTIVE UNTIL
SERVICE ACCOMPLISHED) . .
IAKVME-00 INTERRUPT ACKNOWLEDGE (LEV. 1-5)
VMEACC-00 SEE TABLE A.5
VMEREQ-00 ACTIVE IF ON-BOARD MASTER WANT VMEbus
SLVREQ-00 ACTIVE IF REMOTE MASTERS ON VMEbus WANT
ACCESS TO SHARED MEMORY
'VMEAS+20 VALID ADDRESS STROBE (FROM VME)
RMC-00 } READ-MODIFY-WRITE CYCLE
CPUSPC-00 CPU SPACE
(j» ECS-00 EXTERNAL CYCLE
B BG1IN-00 BUS GRANT INPUT (FOR PRIORITY REQUEST OF
LEVEL ONE)
fmm—— e, ————— e T ke +

TABLE A.6: CPO-BUSCON INTERFACE
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(Zj CPO-BUSCON . INTERFACE (OUTPUT SIGNALS)
o e o e e +
.SIGNAL NAME DESCRIPTION
e . +
DATDIR-00 SELECT DIRECTION FOR TRANSCEIVERS WHICH
CONNECT SHARED AND VMEbus (IF ACTIVE, DATA
ARE RECEIVED FROM VME)
VMECYC-00 ASSERT/GRANT A VME CYCLE (FROM CP TO VME)
MPXSW1+00 SELECT WICH ONE CAN ACCESS MEMORY, BETWEEN
) MPU AND VME MASTERS (WHEN ASSERTED, VME IS
SELECTED)
CPDEN-00 ENABLE DATA TRANSCEIVERS WICH CONNECT
MPU TO SHARED BUS |
RWMP+10 SELECT DIRECTION FOR ABOVE TRANSCEIVERS
(IF ACTIVE, DATA ARE RECEIVED FROM SHARED
' BUS)
REFGR+00 REFRESH GRANT (WHEN ASSERTED REFRESH IS
ALLOWED)
SLAVON+00 ASSERT/GRANT ALLOWING A SLAVE CYCLE (FROM
VME ON MEMORY)
VIAME-00 START A MEMORY CYCLE FROM VME
(i\ START-00 CONFIRM A MEMORY CYCLE
’ MMSLAV+00 MEMORY SLAVE
SLVBLK+00 BLOCK MPU ACCESS TO MEMORY
VBURQ1-00 , DTB REQUEST LEVEL ONE
e T T T +

TABLE A.6: CPO-BUSCON INTERFACE (CONT.)
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(f\A.Z.S.Z 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-00 this request, when asserted, notify the arbiter
that CPO PWA has obtained DTB on VME, thus MPU
needs the SHARED BUS 1in order to transfer data
to/from VME; . :

* SLVREQ-00 this request, when asserted, notify the ARBITER
that a remote VME Busmaster 1is waiting for access
to MEMORY SUB-SYSTEM and SHARED BUS;

* REFREQ-00 this request, when asserted, notify the ARBITER
that MEMORY SUB-SYSTEM 1is waiting for a grant to
begin a refresh cycle.

The arbitrating process is performed on a 60 ns cycle basis,
that is the ARBITER accomplish his choice in a time period less than
60 ns (from the trailing edge of clock signal wich sample an active
reqguest).

The arbitrating process 1is disabled during an external MPU
_cycle, that is when ECS-00 is asserted, and during the entire cycle
‘assigned by the previous iteration of decision process (DISABLE+00
~“active), that 1is if resourceés are not available because they are
used by the winner of the last arbitration.
The ECS-00 conditioning 'of the decision process is accompllshed
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 lines and disable 1lines is sampled on the
trailing edge of the clock signal CKBC-00 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-00 HIGHEST PRIORITY LEVEL A
REFREQ-00 MEDIUM PRIORITY LEVEL )
FREERQ-00 LOWEST PRIORITY LEVEL .

conditioned by inhibit signals:

DISABL+00 asserted during execution of previous assigned‘cycle
ECS-00 asserted when MPU is executing an external cycle.

Only one request can be asserted on the second stage outputs,
after the falling edge of the clock signal CKBC-00, and when this
occurs, a disable signal is feed-back to first stage input, to
“disable arbitration process, beginning with the next cycle.




YHEREQ {>>
Vm ) OVM
L TIAS ,
‘ MVB AEFGR
J TN\ PASS ) ;
P >t [ ARG SBHC IL/ "REFPEN xAEE 33
] i
<
RMC REFREQ
REFREQ REQREF RERCYC Vi 1) PR e
FIRST PRIORITY 3ECOND LA N f
SLVREQ REASLY ENCODER: |stveve LV PEN ) suvou | |
SANPLING SAnPUNG | PAss e ]
FREERQ ‘ BCYNE VHECYC b k
LEVEL LEVEL
ECS ECSBLK
SLYRrQ
REFPEN (5 LaTcues) b LATcHES) — [ ) ewn
SLYREN DISABL NOARB :
cronvn LS -
CKBC _{' CKBC ;L crod oy CFOEN
CPon A N YrECYEL
v

-

-

ASANVIIN YNYNOIHJ

£866E£T8LY

ove 40

YITVLI SW3ILSXS
NOILVWIOANI TIIMAINOH

aad ZWOS

be
JL33HS

°ON

NOISIATA

=23ds

PR T

- )




HONEYWELL INFORMATION SPEC. NO. SHEET REVISION!
SYSTEMS ITALIA SGM2 PDD 35
PREGNANA MILANESE A78139983 OF 340 AA
Fmmmm—— e ———— pmmmm ———————— et fmmm————— fommmm———— +

C .2.6  VMEbus INTERFACE

The VMEbus interface on CP0 board supports operations in a VMEbus
hased system and the full 4 Gbyte address range of the MC68020 MPU.

Access to  the backplane address, data and control 1lines |is
provided by two triple row, 96-pin VME connectors on the rear of the
module. Pin assignment, connectors physical characteristics and VMEbus
signals and timing requirements are fully described in the VMEbus
specification manual. CPO can act on VMEbus as an A32:D32 Busmaster or
as an A32:D32 Slave.

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

An A32 Master is capable of driving 31 address lines (A01-A31). It
drives 31 1lines with a valid address whenever it places an extended
address modifier AM code on the bus, 23 lines whenever it places a
standard AM code on the bus, and 15 lines when it places a short AM
code on the bus. .

An A32 Slave must be capable of decoding up to 31 address 1lines
(A01-A31). It decodes 31 lines when an extended address modifier AM
code is on the bus, 23 when a standard AM code is present, and 15 when
a short AM code is present.

A D32 Master is capable of driving and monitoring 32 data lines
(D00-D31). This allows it to.do 32-bit data transfers on (D0O0-D31)
while driving LWORD* low, and 16-bit data transfers on (D00-D1S5), or

.8-bit data transfers on (D00-D07) or (D08-D15) while driving LWORD*

~igh. '

‘(:» A D32 Slave is capable of driving and monitoring 32 data  lines
(DO0-D31). When LWORD* 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 (D00-D15).

Table A.8 shows a cross-reference list between internal design
names and standard mnnemonic for all possible VME signals on J1/P1 and
J2/P2 connectors. Note also that most of User I/0 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 CP0O PWA: they are listed in table A.7.

—————— e e e e e}
AM AM bit '
CODE 543210 ) FUNCTION
. e — T +
3E 111110 STANDARD SUPERVISORY PROGRAM ACCESS
3D 111101 STANDARD SUPERVISORY DATA ACCESS
3A 111010 STANDARD NON-PRIVILEGED PROGRAM ACCESS
39 111001 STANDARD NON-PRIVILEGED DATA ACCESS
2D 101101 SHORT SUPERVISORY I/0 DATA ACCESS
(:? 29 101001 SHORT NON-PRIVILEGED I/0 DATA ACCESS
' OE 001110 EXTENDED SUPERVISORY PROGRAM ACCESS
0D 001101 EXTENDED SUPERVISORY DATA ACCESS
(0): 001010 EXTEMDED NON-PRIVILEGED PROGRAM ACCESS
09 001001 EXTENDED NON-PRIVILEGED DATA ACCES
o N S - bmmmm e e e e e e e +
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A.2.6.2 UTILITY SIGNAL LINES

(:j The following utility signal lines are supported/used by CPO
PWA:

* SYSRESET* (system reset), open collector 1line 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. .

* SYSFAIL* (failure of a system test), is shown via the SYSTEM
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 environment, a level 7 interrupt request is issued
to MPU (maskable). :

* ACFAIL* 1line, 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 1issued 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 CP0O and other concurrents for bus

mastership (in this case CP0 wants a VME cycle and the on
o board requester ask for it, arbiter will reside on SYSTEM
(:j CONTROLLER PWA) '

b) on the shared memory (controlléd 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 pending 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 acting as slave CP0O will respond to A32 (four privileged
types), A24 (four privileged types) and Al6 (two privileged types).

VMEbus INTERFACE will provide a swapping configuration of
transceivers to match D16 and D32. .

A.2.6.3 VME REQUESTER

The CPO's REQUESTER will ask on BR1l line and both CPOs will be
chained on BGl 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 from the REQUESTER to obtain another VME
cycle. The priority level of the request from CPO board is one.

VMEbus REQUESTER provides the following logic functions:

C a) asserts VBURQI-00 to request VME DTB, when physical address
originated by MPU/CM1 refers to VME SPACE (e.g. they are in
the range 10000000 throught FFFFFFFF and VMEACC-00 signal is
asserted) or when an interrupt acknowledge cycle is executed
by CP0 to service a VME interrupter (e.g. IAKVME-00 |is
asserted). Assertion of VBURQL1-00 continues until VBG1IN-00
is asserted and becomes invalid when VBUSY-00 is driven to

S T
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b) blocks the grant, propagation on the BGl daisy-chain after
recognition that CPO has a DTB reguest pending on VBURQ1-00
line ; if not, REQUESTER pass on the grant, enabling lower
priority REQUESTERs on the same VBURQ1-00 line.

c) after completion of the current cycle on VMEbus, REQUESTER
asserts VMEBC+00 (FREERQ-00), to notify BUSCON that MPU
needs the SHARED BUS to access to VMEbus, and then asserts
VBUSY-00.

Time-out on bus request and data transfer will be prov1ded 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 CP0O and to D32 slaves
** A32:D16 to connect to DP and D16 slaves
* A24:D16/D32 to connect to standard slaves

A.2.6.4  VME,LINTERRUPT.HAMDLER

VME IRQl to IRQ5 1lines 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 CP0 as CP0l or CP02 and to manage the fault of
a single CPO in a dual-IDP configuration.

During an interrupt acknowledge cycle (LEV. 1-5), the IAKVME-00
signal is asserted and actives a DTB reguest to VMEbus; when the
cycle is allowed, a vector is fetched from the interrupter, wich is
used to point the service routine.

A.2.6.5 VME INTERRUPTER

The CPO0O PWA can interrupt on the lines IRQl to IRQ7, 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 SP0 address space, wich substains a single
attention bit to SPO interrupt logic. ‘

In the dual-IDP configuration, CP0l and CP02 can also interrupt
each other, by progamming the BIM residing on SYSTEM CONTROLLER PWA
to interrupt on line IRQ2 and IRQIL respectlvely.

A.2.6.6 SWAPPER

A transceivers arrangement allows routing of BDAT31+MM-BDAT16+MM
section of SHARED-BUS to VDAT00+00-VDAT15+00 section of VMEbus.

ENDAT3-00 CONNECTS BDAT31+MM-BDAT16+MM TO VDAT31+00-VDAT16+00
ENDAT1-00 CONNECTS BDAT15+MM-BDATO0+MM TO VDAT15+00-VDATO00+00

ENDAT2-00 CONNECTS BDAT31+MM-BDAT16+MM TO VDAT15+00-VDATO00+00.
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VMEbus J1/P1(*) PIN ASSIGNMENT (ROW A)
fmm————— e e bt ettt +
PIN
. SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME : '
tommmm - o e +
Al VDATO00+00 DOO
A 2 VDATO01+00 DO1
A3 VDAT02+00 D02
A 4 VDATO03+00 DO3
A S VDATO04+00 D04
A6 VDATO05+00 D05
A7 VDAT06+00 D06
A8 VDATO07+00 D07
A9 ZGND GND
Al0 N.C. SYSCLK
All ZGND GND
Al2 VDSTB1-00 DS1*
Al3 VDSTB0-00 DSO*
Al4 VWRITE-00 WRITE*
AlS ZGND GND
Al6 VDTACK-00 DTACK*
Al7 ZGND GND
Al8 VADSTB-00 AS*
Al9 ZGND GND
A20 VINACK-00 IACK*
A2l VIAKIO-00 IACKIN*
A22 VIAKIO-00 IACKOUT*
A23 VADMD4 +00 ~ AM4
A24 VADDO7+00 A07
A25 VADDO6+00 A06
A26 VADDO05+00 A0S
A27 'VADD04+00 A04
A28 VADD03+00 A03
A29 VADD02+00 A02 -
A30 VADDO1+00 A0l
A3l N.C. -12 v
A32 ZVP05 45 V
fmmm———— T T T ettt +

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
AND STANDARD VME MNEMONIC
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VMEbus J1/P1(*) PIN ASSIGNMENT (ROW B)
tmmm————— etttk B bttt Rt D P +
PIN -
. SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME :
o ———— ettt e et +
B 1 VBUBSY-00 BBSY*
B 2 N.C. BCLR*
B 3 VACFAL-00 ACFAIL*
B 4 VBGOIO-00 BGOIN*
B S VBGOIO-00 BGOOUT*
B 6 VBG1IN-00 BGLlIN*
B 7 VBG10U-00 BGlOUT*
B 8 VBG2I0-00 BG2IN*
B9 ° VBG2I0-00 BG20OUT*
B10 VBG3I0-00 BG3IN*
B1l1 VBG31I0-00 BG30UT*
B12 N.C. , BRO *
B13 VBURQ1-00 BR1*
. B1l4 N.C. BR2*
» ( B15 N.C. BR3*
B16 VADMDO+00 AMO
B17 VADMD1+00 aM1
B18 VADMD2+00 AM2
B19 VADMD3+00 AM3
B20 ZGND GND
B21 N.C. - : SERCLK
B22 N.C. SERDAT
B23 ZGND GND
B24 N.C. IRQ7*
B25 N.C. IRQ6*
B26 VINRQ5-00 IRQS*
B27 VINRQ4-00 IRQ4*
B28 VINRQ3-00 IRQ3*
B29 VINRQ2-00 IRQ2*
B30 VINRQ1-00 IRQ1*
B31 N.C. + 5 V STDBY
B32 ZVPO5 + 5V
b e T ettt +

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
(CONT.) AND STANDARD VME MNEMONIC
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VMEbus J1/P1(*) PIN ASSIGNMENT (ROW C)
o R e o e +
PIN '
~ SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME
Rt e b T Fom e e +
c1 VDATO08+00 D08
C 2 VDAT09+00 D09
c3 VDAT10+00 , D10
C 4 VDAT11+00 D11
C 5, VDAT12+00 D12 '
C 6 . VDAT13+00 D13 |
CoTelry v Wi YDATIA¥00 - - |- ¢ plg
c 8 VDAT15+00 D15
c9 ZGND GND
Cl0 VSYFAL=-00 SYSFAIL*
Cl1 VBUERR-00 BERR*
Cl2 VSYRES-00 SYSRESET*
cl13 VLWORD-00 LWORD*
Cl4 VADMD5+00 - AMS .
- . Cl5 VADD23+00 A23
C cleé VADD22+00 A22
- C17 VADD21+00 A2l
cl8 VADD20+00 A20
C19 VADD19+00 Al9
C20 VADD18+00 Al8
c21 : VADD17+00 Al7
c22 VADD16+00 Al6
c23 VADD15+00 Al5
c24 VADD14+00 Ald4
C25 VADD13+00 Al3
C26 VADD12+00 Al2
c27 VADD11+00 All
c28 VADD10+00 Al0
c29 VADD09+00 : A09
C30 ' VADDO8+00 A08
C31 N.C. + 12 Vv
C32 ZVP05 + 5V
tm—m———— T T T Fo e +

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
(CONT.) AND STANDARD VME MNEMONIC
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VMEbus J2/P2(*) PIN ASSIGNMENT (ROW A) ;
fm————— e - ittt et +
PIN ' ?
- SIGNAL DESIGN NAME STANDARD VME MNEMONIC ;
NAME ?
S T et T ittt L
Al N.C. USER I/0 (+ 5 V) j
A2 ZGND USER I/O (GND) i
A3 N.C. USER 1/0 i
A4 CDMOWF-00 USER I/O (MONITOR OVERFOLW) 3
A S CHPRES-00 USER 1/0 (CACHE PRESENT) |
A6 CNTRGO+00 USER I/O (CACHE DISABLE) }
A7 ZGND USER I/0 (GND) i
A8 PADD11+CH USER I/O (PHYSICAL ADDRESS 11) |
A9 PADD12+CH USER I/0 (PHYSICAL ADDRESS 12) .
Al0 PADD13+CH USER I/O (PHYSICAL ADDRESS 13)
All PADD14+CH USER I/0 (PHYSICAL ADDRESS 14) .
Al2 PADD15+CH USER I/0O (PHYSICAL ADDRESS 15)
Al3 ZVP05 USER I/0 (GND) ‘
Al4 PADD16+CH USER I/0 (PHYSICAL ADDRESS 16) :
- Al5 PADD17+CH USER I/0 (PHYSICAL ADDRESS 17):
(;) Al6 PADD18+CH USER I/0 (PHYSICAL ADDRESS 18) .
- Al7 N.C. USER 1/0 ‘
: Al8 VPNUMO0+00 PROC.IDENTIFIER BIT O
Al9 VPNUM1+00 PROC.IDENTIFIER BIT 1
A20 VPNUM2+00 PROC.IDENTIFIER BIT 2
A21 N.C. USER I/0
A22 ZGND USER I/0
A23 N.C. USER 1/0
A24 2GND USER I/0
A25 N.C. USER I1/0 ‘
A26 ZVP05 USER 1/0 ,
A27 ZVP05 USER I/0 ;
A28 ZVP05 USER I/0 ;
A29 ZVP05 USER 1/0 f
A30 ZVP05 USER 1/0 g
A3l ZGND USER I/0 (GND) 1
A32 ZGND USER I/0 (GND) !
tmm———— et it e ettt bttt T T g +

TABLE A.8:
(CONT.)

CROSS~REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
AND STANDARD VME MNEMONIC
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VMEbus J2/P2 (*) PIN ASSIGNMENT (ROW B)
e ittt et ittt bt TR S PP e +
PIN :
SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME . .
frm et - e ———— H
B 1 ZVP05 + 5V
B 2 ZGND GND
B 3 RESERV+01 RESERVED
B 4 VADD24+00 A24
B S VADD25+00 A25
B 6 VADD26+00 _ - _A26
B Gy T wUADD2THOQ e TR v
B 8 'VADD28+00 A28
B 9 VADD29+00 A29
B10 VADD30+00 A30
Bl1l VADD31+00 A3l
B12 ZGND GND
B13 ZVP05 + 5V
Bl4 VDAT16+00 4 D16
- B15 VDAT17+00 D17
(i; B16 VDAT18+00 D18
g B17 VDAT19+00 ‘D19 ,
B18 VDAT20+00 D20
B19 VDAT21+00 D21
B20 VDAT22+00 D22
B21 VDAT23+00 D23
B22 ZGND ~ GND
B23 VDAT24+00 D24
B24 VDAT25+00 D25
B25 VDAT26+00 D26°
B26 VDAT27+00 D27
B27 VDAT28+00 D28
B28 VDAT29+00 D29
B29 VDAT30+00 ‘D30
B30 VDAT31+00 D31
B31 ZGND GND
B32 ZVP05 + 5V
Fomm Rt —— e ——— +

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
(CONT.) AND STANDARD VME MNEMONIC
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VMEbus J2/P2 (*) PIN ASSIGNMENT (ROW C)
temm———— e iatatatetaa ke R P et et bae b P P +
N PIN :
SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME .
S tatatater et ettt Fmm e +
c1 N.C. : USER I/0 (+ 5 V)
C 2 ZGND USER I/0 (GND)
c 3 - N.C. USER I/0
C 4 CNTRG1+00 USER I/O (CONTROL REG. BIT 1)
"C 5 STSRG2+00 : USER I/0 (STATUS REG. BIT 2)
C 6 STSRGO+00 USER I/0 (STATUS REG. BIT 0)
c 7 STSRG1+00 USER I/0 (STATUS REG. BIT 1)
Cc 8 ZGND , " USER I/0 (GND)
Cc 9 PADD19+CH USER I/0 (PHYSICAL ADDRESS 19)
Cl0 PADD20+CH’ USER I/0 (PHYSICAL ADDRESS 20)
Cll PADD21+CH USER I/0 (PHYSICAL ADDRESS 21)
Cl2 PADD22+CH USER I/O (PHYSICAL ADDRESS 22)
C13 ZVP05 USER I/0 (45 V) A
Cl4 PADD23+CH : USER I/0 (PHYSICAL ADDRESS 23)
~ Ccls PADD24+CH USER I/O (PHYSICAL ADDRESS 24)
(:\ Cl6 ' PADD25+CH USER I/0 (PHYSICAL ADDRESS 25). 1
/ Cl7 DC64P-00 USER I/0 (SEE TABLE 13)
cls8 STSRG3+00 : USER I/0 (STATUS REG. BIT 3)
Cl9 * N.C. USER I/0
Cc20 N.C. USER I/0
c21 N.C. USER I/0
c22 ZGND USER I/0
c23 N.C. USER I/0
C24 ZGND USER I/0
C25 N.C. USER I/0
C26 ZVP0S USER I/0
c27 ZVP05 USER I/O
c28 ZVP05 USER I/0
€29 ZVP05 USER I1/0
Cc30 ZVPOS USER I/0
Cc31 ZGND USER I/0 (GND)
Cc32 ZGND USER I/0 (+ 5 V)
o ——— fommm - tomm e +

TABLE A.8: CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
(CONT.) AND STANDARD VME MNEMONIC
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A.2.7 CACHE INTERFACE

This interface provides on the CP0's central front connector Y02
and on the J2/P2(202) VMEbus connector all the I/O signals to
support an optional cache memory.

A detailed signal pin assigmment is provided by the above table
A.8 (202) and the next table A.9 (Y02).

Table A.10 provides a more detailed description of the cache
interface signals.

CACHE KEY FUNCTIONS AND CHARACTERISTICS

*

phy51cal cache addre551ng

4-by'te block size

cachxng ﬁunctwonsperformeQWior '‘oth vdata ~and “imstruction (user
and supervisor)

size 16 kbyte (SRAM chips)

sector associative (2 kbyte X 8 sectors)

write trough policy

FIFO replacement algorithm

cache to memory path: 4 bytes

parity checked at byte level on data RAM

EARLY HIT technique

68020 instruction rerun on missing 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

* *

* O ¥ * % ¥ ¥ ¥ *

*

For more details see also SGM2 CACHE MEMORY (CHO) PDD (SECTION
B).
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Y02 CACHE CONNECTOR PIN ASSIGNMENT (ROW A)

o R b et e ettt L et +
PIN ) '
SIGNAL NAME DESCRIPTION

NAME
D ittt st et +
Al ZGND
A 2 DATAO00+CH DATA FROM/TO MPU DATA BUS
A3 DATAOQ1+CH " " " " "
A 4 DATA02+CH " 1] " (1] "
A 5 DATAO03+CH " " " " "
A 6 DATAO4+CH " " " " "
A7 DATAO0S5+CH- " " " " "
A 8 DATAO06+CH " " " " "
A9 DATAQ7+CH " " " " "
Al0 ZGND
All DATAO08+CH DATA FROM/TO MPU DATA BUS
Al2 DATA09 CH " " " " "
Al3 DATA10+CH " " " " "
Al4 DATAl1l+CH " " " " "
AlS DATA12+CH " " " " "
Al6 DATA13+CH " " " " "
Al7 DATA14+CH " " " " "
Al8 DATA15+CH " " " " "
aAl9 ZGND
A20 CDSAK0-00 \ DATA & SIZE TRANSFER ACKNOWLED-
A21 CDSAK1-00 / GE (TO MPU)
A22 ZGND
A23 CHALT-00 HALT TO MPU (O.C. DRIVEN)
A24 CBERR-00 BUS ERROR TO MPU (O0.C. DRIVEN)
A25 ZGND
A26 FCODEO+00 MPU FUNCTION CODE 0 (FROM MPU)
a27 FCODE1+00 MPU FUNCTION CODE 1 (FROM MPU)
A28 FCODE2+00 MPU FUNCTION CODE 2 (FROM MPU)
A29 ZGND
A30 CCDSAK-10 CACHE EARLY HIT
A31 ZGND
A32 BCLK2-CH MPU CLOCK (INCOHERENT)
e ————— ittt P ——————— L T ettt e +
TABLE A.9: Y02 CACHE CONNECTOR PIN ASSIGNMENT
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Y02 CACHE CONNECTOR PIN ASSIGNMENT (ROW B)
e ——— ittt et ettt bttt +
PIN : .
: SIGNAL NAME. DESCRIPTION
NAME
fmm————— et et at B ettt +
B 1 CPULDS-01 RFU
B 2 ZGND
B 3 N.C.
B 4 ZGND
B 5 ZGND
B 6 ZGND . e e e
B"‘nl";h{',‘:r‘" .. .'.,‘ :’.":"HEGN: .- N o PR TN R R L T . R A
B 8 ZGND ‘
B 9 ZGND-
B10 N.C.
B11 ZGND
B12 ZGND
B13 ZGND
Bl4 ZGND
. B15 ZGND
(f‘ B16 ZGND
- B17 N.C.
B18 ZGND
B19 SIZE0+00 MPU TRANSFER SIZE BIT 0
B20 SIZE1+400 MPU TRANSFER SIZE BIT O
B21 RMC-00 READ-MODIFY-WRITE CYCLE
B22 RWMP+00 READ/WRITE ‘
B23 ZGND
B24 PAS-MU PHYSICAL ADDRESS STROBE
B25 ZGND
B26 BCLK1+CH MPU CLOCK (COHERENT)
B27 ZGND _
B28 BCLK1-CH MPU CLOCK (INCOHERENT)
B29 ZGND ’
B30 CPULAS-01 RFU
B31 CS2CPU-00 STATICIZED LAS (ACTIVE LOW) (1)
B32 CS2CPU+00 STATICIZED LAS (ACTIVE HIGH) (1)
o e tr e - ——-———- - —————— o e - o o +

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

(1) ONLY WHEN CACHE ACTIVE AND DC64L-00 ASSERTED
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Y02 CACHE CONNECTOR PIN ASSIGNMENT (ROW C)
tmm—————— domm e R it et i +
PIN
: SIGNAL NAME DESCRIPTION
NAME .
ittt e ittt e ataia bttt ettt +
c1 ZGND
Cc 2 DATA16+CH FROM/TO MPU DATA BUS
Cc 3 DATA17+CH " " " "
C 4 DATA18+CH " " " "
C S DATA19+CH " " " "
C 6" DATA20+CH " " " "
c 7 DATA21+CH " " " "
C 8 DATA22+CH " " " "
cC9 DATA23+CH " " " "
Cl0 ZGND
Ccl1 DATA24+CH FROM/TO MPU DATA BU
cl2 DATA25+CH . " " " "
C13 DATA26+CH " " " "
Cl4 DATA2 7+CH " " " "
C15 DATA28+CH " " " "
Cl6 DATA29+CH " " " "
cl7 DATA30+CH " " " "
Ccl8 DATA31+CH " " " "
Cl9 ZGND
Cc20 PADD10+00 PHYSICAL ADDRESS f
c21 PADDO09+00 " " '
Cc22 PADDO8B8+00 " " 1
Cc23 PADDO7+00 " "
c24 PADDO6+00 " "
Cc25 PADDOS5+00 " "
C26 PADDO4+00 " "
c27 PADD03+00 " "
Cc28 PADDO02+00 " “
Cc29 PADDO1+00 " "
Cc30 PADDOO+00 " "
c31 MEMDSK+00 MEMORY DATA TRANSFER ACKNOWLEDGE
c32 CASACT+00 CACHE ASYNCHRONOUS SERVICE
to—————— ittt L P e ettt —-———t

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




SIGNAL NAME

BCLK1+CH
BCLK1-CH
BCLK2-CH
CASACT+00

CBERR-00
CCDSAK-00

CDMOWF-00

1}
o
!
=

CDSAKX-00; X
CHALT-00
CHPRES-00
CS2CPU+00
CS2CPU-00
CNTRGO+00
CNTRG1+00
DATAXX+CH;
DC64L-00

" DC64P-00
FCODEX+00; X
PADDXX+00; X
PADDXX+CH; X
PAS-MU
RMC-00
RWMP+00
SIZEX+00; X=0-1
STSRGX+00; X=1-3

X=0-3

[}

CACHE INTERFACE

1

DETAILED SIGNALS DESCRIPTION

e i +

DESCRIPTION

- - - ——— - —— A S G = G . G . — G S = G —— e

16.67 MHz COHERENT MPU CLOCK

16 .67 MHz INCOHERENT MPU CLOCK

16.67 MHz INCOHERENT MPU CLOCK

CACHE ASYNCHRONOUS SERVICE ACTIVE
.(ASSERTED DURING FLUSHING OPERATIONS)

BUS ERROR TO MPU (O.C. DRIVEN SIGNAL)

" *CACHE "EARLYWIT ; "ASSERTED ON STATISTICAL

PREVISION OF HIT
MONITOR OVERFLOW (ASSERTED WHEN VME
MONITOR CAN'T FOLLOW WRITE ACCESS. FROM VME
TO MEMORY SUB-SYSTEM THAT IT MUST CACHE)
CACHE DATA&SIZE TRANSF. ACKNOWLEDGE TO MPU
HALT TO MPU (O0.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)
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TABLE A.10: CPO-CACHE INTERFACE

(*) The signal CNTRGO+00 allows inactivation/activation when.

HIGH/LOW of the cache on software control,
performance
inactive status cache control logic

diagnostics

’

for purposes as
others. During
(f£lush) all

‘and
invalids

evaluation

entries. At reset time CACHE waits for activation from the

ascociated CPO.



C

e b L T Teyep—— bmmm e ————— pomm e ——— fommmm e +

HONEYWELL IN?ORMATION SPEC. NO. SHEET REVISION
SYSTEMS ITALIA . SGM2 PDD 49
PREGNANA MILANESE . A73139983 OF 340 AA
it o tmmmmm— fommmm———— tmmm————— +
A.2.8 MEMORY SUB-SYSTEM INTERFACE

Table A.11 lists and describes all signals and controls provided
to MEMORY SUB-SYSTEM by CP0O board. MEMORY SUB-SYSTEM will reside on
up to three boards.

e e e ————————— +
CPO-MEMORY SUBSYSTEM INTERFACE
g ettt +

SIGNAL NAME DESCRIPTION
e o e +
BCLK1+MM 16.67 MHz CLOCK (COHERENT WITH MPU CLOCK)

MADDXX+00; X=2-25 MULTIPLEXED ADDRESS (ON SHARED BUS)

PADDXX+00; X=28-31" HIGHEST MPU PHYSICAL ADDRESS

PADDO0+10-PADDO1+01| LOWEST MPU PHYSICAL ADDRESS

VMADO1+00 LOWEST VME ADDRESS SIGNAL

SIZEX+10; X=0-1 - MPU TRANSFER SIZE

RWMP+10 DATA TRANSFER DIRECTION (FOR MPU CYCLES)

DTACK-MM DATA TRANSFER ACKNOWLEDGE (TO MPU OR VME)

BERR-MM BUS ERROR (TO MPU OR VME)

HALT-MM HALT (TO MPU)

VIACPU-00 ENABLE A MEMORY CYCLE FROM MPU

LWORD-MM ASSERT A LONG-WORD TRANSFER (FROM/TO VME)

DSX+MM; X=0-1 VME DATA STROBES (ACTIVE HIGH)

MEPAS+10 PHYSICAL ADDRESS STROBE (FROM CMMU)

MDIRW-00 DATA TRANSFER DIRECTION (FOR SLAVE CYCLES)

ENSLV-MM ENABLE A MEMORY CYCLE FROM VME

START-00 START A MEMORY CYCLE

REFREQ-10 REFRESH REQUEST, ASSERTED TO ASK A REFRESH
CYCLE UNTIL CYCLE ACCOMPLISHED

REFGR+00 REFRESH GRANT, WHEN ASSERTED ALLOW A
REFRESH CYCLE TO DRC

CPUOK+00 : ASSERTED IF CPO IS RIGHT INSTALLED

STOPCK-00 ASSERTED TO STOP CLOCK DISTRIBUTION

LOCK-00 ASSERTED TO DISABLE A NEW CYCLE

OEBDAT-00 ENABLE DATA TRANSFER FROM/TO MEMORY

ACFAIL-MM ASSERTED ON POWER DOWN

ENDME-MM STROBE WHICH RE-ENABLE A VME CYCLE

NREJO-00 ASSERTED DURING A REFRESH CYCLE

dr e m————————————————— e +

TABLE A.l1l: CPO-MEMORY SUB-SYSTEM INTERFACE
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MEMORY SUB-SYSTEM KEY FUNCTIONS

dual-ported memory: path to IDP (private bus) and. to System bus
(VMEbus),
IDP memory addressability up to 16 Mbyte
4-byte parallelism (longword)
data path to IDP (private bus) and to System bus (VMEbus): 4-byte
operations' type:
read .
write (l1-, 2-, 3- and 4-byte)
read-modify-write
refresh
cycle time:
read: 300 ns
write:. 4-byte .300.n0s - - o
read-modify-write: 480 ns (this time is applicable also for 1-,
2- and 3-byte write operations)
refreshing: 16 cycles (300 ns each) every 240 us
* EDAC (SEC-DEC) control: 7 bits on 4 bytes

* X ¥

A more detailed description will be provided by SGM2 MEMORY
SUB-SYSTEM -PDD (SECTION G).
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C A.2.9 EPROM

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

OF 00 00 00 through OF 1F 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+0 is wvalid (during first four read
cycles after .resetl). . C e gy St et -

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

A.2.10 PARALLEL I/0O AND TIMER
Those functions are handled via a PARALLEL INTERFACE/TIMER (PI/T
. 68230), mapped in the range O0F200000 through OF3FFFFF (2 Mbyte),
(, whom main features are:

- 24-bit programmable timer with 5-bit prescaler
- (16+8)-bit parallel I/0.

The first 16 I/0 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 lines as a simple I/O lines depends on exact
utilization of 68230.

- Table A.12 describes the assigmment of CPO signals to 68230
plnS. *
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PI/T 68230 PIN ASSIGNMENT
e ———— tm———— i ettt +
PIN
: DIR SIGNAL NAME DESCRIPTION
NAME
o ——— fmm——— tmmm T ittt +
PAO I CPUOK+00 ASSERTED WHEN CPO IS IN RIGHT SLOT
PAl I VPNUM0+00 PIN LEAST SIGNIFICANT BIT
PA2 I CHPRES-00 CACHE PRESENT
PA3® I MONOVF-00 LATCHED MONITOR OVERFLOW
PA&:sd rosL o 4 6+SYSFAL-00 - * | "SYSTEM 'FAIL "(FTROM VME)
PAS I ACFAIL-00 POWER DOWN (FROM VME)
PAG6 I MMUTPO0+00 \ DEFINE THE CURRENT MMU TYPE
PA7 I MMUTP1+400 / NOTE (1)
PBO I DIAG1-00 RFU
PB1 I DIAG2-00 RFU
PB2 o) CNTRGO0+00 ENABLE/DISABLE CACHE
PB3 o} CNTRG1+00 NORMAL/DIAGNOSTIC MODE
PB4 I STSRG0+00 CACHE STATUS REGISTER BIT 0.
(:\ PBS I STSRG1+00 CACHE STATUS REGISTER BIT 1
./ PB6 I STSRG2+00 CACHE STATUS REGISTER BIT 2
PB7 I STSRG3+00 CACHE STATUS REGISTER BIT 3
PCO 0 MASKPT+00 PROFILE TIMER MASK BIT
PC1 o) RESEPT-00 PROFILE TIMER INTERRUPT RESET
PC2 N.A. N.C. TBD
PC3 0 TIMINT-00 TIMER INTERRUPT
PC4 N.A. N.C. TBD
PCS N.A. N.C. TBD
PC6 N.A. N.C. TBD
PC7 N.A. N.C. TBD
H1l N.A. N.C. TBD
H2 N.A. N.C. TBD
H3 N.A. N.C. TBD
H4 N.A. N.C. TBD
tmm—————— tm———— T e +

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

\

NOTE
(1) PA7 PA6
0 0 CM1 (SUN-1like)
0 1 RFU
‘:? 1 0 RFU
< 1 1 RFU
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A.2.11 OTHER I/0 REGISTERS
MASK REGISTER

It is implemented by two 74F175 (quad D-type Flip-Flop) mapped im
the range OF400000 through OFSFFFFF and selected by CSRMSK-00. By
means ' of this register it 1is possible enable/disable selectively
each VME INTERRUPT REQUEST 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-00); when reference is made to 2 Mbyte range OF800000
through OF9FFFFF, that is CSMOVF-00 is asserted, latch is cleared.

A complete map of the local I/0 space is shown in table A.1l3.

Fommmm S N T +

NAME FROM TO . = DESCRIPTION

DCEPRM-00 OF 00 00 00 OF 1F FF FF SELECT EPROMS' BANK
DCPIOT-00 OF 20 00 00 OF 3F FF FF SELECT PI/T
CSRMSK-00 OF 40 00 00 OF SF FF FF SELECT MASK REGISTER
CSMOVF-00 OF 60 00 00 OF 7F FF' FF RESET OVFLW LATCH

TBD OF 80 00 00 OF SF FF FF TBD
TBD OF A0 00 00 OF BF FF FF TBD
TBD OF CO 00 00 OF DF FF. FF TBD
TBD OF EO 00 0O OF FF FF FF TBD
dmmmm o e fommm—————————— fom e +

TABLE A.13: INTERNAL RESOURCES ADDRESS MAP

i

-
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A.2.12 INTERRUPT HANDLER LOGIC

Table A.14 1lists all interrupt requestv lines handled CPO Pwa,
showing priority level assigned to each one and, if available, the
mask bit wich can disable it under software control.

e ——— e e Tt -t ——— tomr e, —— ————— H
INTERRUPT PRIORITY MASK _
REQUEST ] LEVEL BIT INTERRUPT FROM ,
o e o e +
VINRQ1-00 1 MIRQ1-00 VME REQUEST LINE 1
VINR02—00 2 , MIRQ2-00 VME REQUEST LINE 2
VINRQ3-00 3 MIRQ3-00 VME REQUEST LINE 3
VINBRQ4=00 . g -t “MTROG=IU " VME "REQUEST "LINRE 4
VINRQS5-00 o) MIRQS5-00 VME REQUEST LINE 5 }
TIMINT-00 6 MIRQ6-00 PI/T TIMER '
MONOVF-00 7 _—— LATCHED MONITOR OVERFLOW
SYSFAL-00 7 MSYFL-00 VME SYSFAL LINE ASSERTED
ACFAIL-00 7 MACFL-00 VME AC FAIL LINE ASSERTED
PROFIL-00 7 MASKPT+00 ASTABLE MULTIVIBRATOR
(*) ,
bt e e tommrm e e e — e e o ———t

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 O0F400000 throught OFSFFFFF; by
handling this register, each interrupt request line (from VMEbus), can
be individually enabled/disabled under software control. ’

When MPU executes a write operation referred to MASK REGISTER, the
lines DATA24+00-DATA29+00 are 1latched on the MIRQ1-00-MIRQ6-00 bits,
while DATA30+00-DATA31+00 are 1latched on MACFL-00 and MACFL-00 bits;
this allows to disable all interrupt request lines whose mask bit is 0.

During set REGISTER MASK write operation, values of signal lines
different by DATA24+00-DATA31+00 are not significant.

At power up of the system, all mask bits are resetted to 0.

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 IPL0-00-IPL2-00 MPU lines.

When an interrupt acknowledge cycle occurs, it 1is recognized by
dedicated decode, wich asserts:

IAKVME-00 for interrupts of level 1 throught 5 (thus enabling 'the
interrupting VME board to answer with a vector)
AVEC-00 for interrupt of 1level 6 or 7 (thus enabling MPU to

provide vector).
All interrupt request 1lines assigned to priority 1level 7 (except

PROFIL-00), are also connected to port A of PI/T, wich allows ‘to
interrupt 7 service routine to identify wich one is interrupting.

(*) this mask bit (active HIGH) is setted on PI/T PCO line

{ * %) - clirnlo 1% na Aot o 11 3 b e e - o Y
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B.1 CACHE MEMORY OVERVIEW

Cache memories are small, high-speed buffer memories used in
modern computer system to hold temporarily 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 pemmit
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 1its 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 first property, called temporal locality, or
locality by time, means that the information which will be in use in
the near future 1is 1likely to be in use already. This type of
behavior can be expected from program loops in which both data and
instruction are reused. The second property, locality by space,
means that portions of the address space which are in use generally
consist of a fairly small number of individually 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. Since 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 SGM2 cache memory deéign choices are point out.

No Wait State Cache Memory. The MPU68020 running up to 16.67
MHz can access the cache memory without wait states.

16 KByte Cache Size.

DatafInstructlon ' Storing * Capabilrty. “"The “MPUBBO2U can ~refer

the cache memory to obtain information like instruction

(op-words) and/or data (operands) either supervisor or user
type.

Physical Cache Addressing. This means that the logical address
generated by the MPU68020 must first 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 Algorithm. When information is requested by

the MPU68020 from main memory and the cache is full, the FIFO
algorithm is employed to select the resources in the cache
(the Sector Base Address Register, the Block Valid-Bit Memory,
etc.) that must be replaced.

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 the SGM2

cache memory is called sector-associative. In this scheme, the
main memory 1is partitioned into equal-size sectors (each one
of 2k.bytes), and the cache Data Memory is partitioned into 8
sector size slots (see Fig. B.2.1). Thus any main memory
sector can occupy one of these 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 procedure using
8-position fully-associative Content Addressable Memory (CAM)
to identify those sectors in the cache.

To find out if a sector is in the cache, the physical address
received by the cache is broken into sector, block, and offset
fields. If the sector field matches the contents of one of the
CAM's positions, the requested sector is in that position's
corresponding cache slot. A cache sector hit 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 contains a block field
and the offset field locates the exact byte sought. However,
because not every block in a sector is necessarily 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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f‘ig. B.2.1 SGM2 Cache Memory General Stucture
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Cachable Resources. The SGM2 system 1is able to work in a
biprocessor environment: the system structure is illustrated
in Fig. B.2.2. The communications between the Central

. Processors and the 1/0 Processors are performed by the system

bus that is the VME bus.

The Central 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 any one 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 information 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.

- o -

CPO CHO MM1 CP1 CH1 1/0
-—> <=-=> PROC
<==>] <==> J—
\Y \Y \Y
g g g e et >
VME BUS

Fig. B.2.2 SGM2 System General Structure
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\ - VME Monitor. To prevent the MPU68020 from using stale data,

- each cache memory is provided of a bus watching mechanism,the
VME Monitor (see Fig. B.2.2) that ensure software transparent
.data consistency in multimaster systems. The VME Monitor 1logs
all VME bus write activity related only to its coupled Main '
Memory and initiated 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
invalidated. '
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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
cycles.

The basic concept is connected to the behaviour 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 1is executed instruction after
instruction and each instruction 1is fetched and executed by a
certainismumber.of .bus- cycless: ~so;-ra gealivfier ~in 'term 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 provided 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
information is in cache: this permits to execute the present bus
cycle without wait-states. Then, if a real hit 1is 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 Memory 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 ( Main Memory cycles ) the rerun mechanism
does not work. In reality the 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. B.3.1. Each state is entered
under specific conditions, performs specific cache activities, and
decides which 1is 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,

- CACHE REPLACE cycle, o

- UPDATELINDICATOR cycie, =~ o - e s el e mn i
= WRITE THROUGHT cycle, '

- CACHE NOP cycle,

- CACHE WAIT cycle,

- MONITOR CHECK cycle,

- CACHE FLUSH cycle.

P a _The Table B.3.1 summarizes in detail the conditions and the
(:} operations 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, CACHE 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. the cache is active (that is, CNTRGO+00 interface signal
". is driven to ZERO level by the MPU68020);

d2. the MPU68020 has started an external read cycle;

d3: the RMC signal is not asserted;

dd4. the initiated external cycle is performed ‘towards the Main
Memory space (the coupled Main Memory or that one of the
other CP) and it belongs to one of the following
privileges: user program/data or supervisor program/data;

d5. the previous hit/miss indicator (selected by the Function
Code signals ) 'is in the HIT status.

In the CACHE DSACK state the assertion of DSACKO and DSACK1
(i\ 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:
hl. the current Main Memory access is directed to the coupled
memory ;
h2. sector hit present, that 1is 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 MMU finds any
error 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:

al. recovery of the block (4 bytes) from 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 reqguest Iis
pending. In this case a CACHE FLUSH cycle or a MONITOR CHECK cycle
will be started immediately and completely 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 involved states in the RERUN cycle are: CACHE IDLE, CACHE
DSACK and RERUN (see Fig. B.3.2.1).

The passing -from the CACHE IDLE state to the CACHE DSACK state
is determined by the same conditions described for the HIT cycle
(see points dl. through d5. of the Section B.3.1) and the DSACKO and
DSACK]l signals are asserted in the same manner. -

The RERUN state can be reached when:
rl.. the . .currept ..Ma in.-Memoryspaccess wis) pecformed: ttowards  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 miss 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 DSACK1l signals. Besides, the hit/miss indicator relative.
to the current cycle is set in the MISS state to perform the next
rerun cycle directly 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 the following states:
CACHE IDLE, START Main Memory, CACHE BUSY, and CACHE REPLACE (see
Fig. B.3.3.1).

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

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

s2. the external cycle is performed towards the Main Memory

e ASpace’ that means “towxras' ‘tne~coupled™¥Malirn “Memory or that
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); ,
(T\ 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 following events are
verified:

bl. the PAS signal is asserted; ,
b2. the MPU68020 has requested a cycle towards the coupled
Main Memory (the signal DC64P-00 is active).
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* *
__________________ >* *<******************
. % . * *
E E Ahkhkkkhkkkhkkkkkkik ) E* E
(T\ N N * - , N* N
P D D PREMISS * | END CYCLE D* D
khkkkkhkhkhkhkhkk 00 e ——— . *
C C * (Ext. cycle) \ c* C
Y Y v y* Y
C C khkkhkkhkdkdhkhkkhk 0 e . - ——————— ) C* C
L L * START * UPDATE L* L
E E * M.M.. * INDICATOR E* E
* * *
khkhkhkhkhkdkhkhkhkhk e e - - o ——————— *
WAIT *VALID - *
COND. *INTERNAL *
*MEMORY HIT *
___________ * khkkhkkkkkkkk RD M.M. khhkhkkkhkkkkdhkk
l CACHE * * CACHE *-------—-- - * CACHE *
WAIT {--- kkkkkkkyx  BUgSY * MISS-RD M.M. * REPLACE *
* ***************)* *
___________ khkhkkhkkkkkkk. AkAhkkkkkkkkkk
MISS HIT
WR M.M. WR M.M.
CACHE WRITE
------------- NOP {mmm=—=- ------->| THROUGH ’—-————-—-----

(:j Fig. B.3.3.1 Cache Replace Cycle Diagram
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In the CACHE BUSY state no specific action is performed: it
depicts only an intermediate state between the START Main Memory
state and ‘the following four states: CACHE REPLACE, UPDATE
INDICATOR, WRITE THROUGHT, and CACHE NOP.

At this point the passing to the CACHE REPLACE state 1is
determined by the following conditions:

pl. the cycle started by the MPU68020 is a READ cycle;

p2. the RMC signal is not asserted;:

p3. the selected previous hit/miss indicator is in the MISS
state; : :

p4. the sector miss or the block miss condition is asserted.

RN

When a sector miss occours the following activities are
performed:

~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 is clocked one time, that is, a shift right
operation 1is 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 shift register 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
Main Memory cycle is correctly.,terminated (BERR signal not
asserted): otherwise it remains in the not valid status
(logic ZERO);
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sm5. the Cache Data Memory block (four bytes) addressed by the
current block address field of the "actual pointed slot"
is replaced with the 1long 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 match ‘outputs 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 the 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 “enily ‘a“’blotk miss‘occurs, that “1s, theé current sector field
matches with one of the eigth sector addresses stored in the CAM,
the following operations are executed: '

bml. storing 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 wvalid bit (addressed by the current block
- address field) of the Block Valid-Bit Memory actually
pointed by the Hit Sector Number Register is set (to logic
ONE) if the Main Memory cycle 1is correctly terminated
(BERR signal not asserted): otherwise it remains in the
not valid status (logic ZERO);
bm3. same operations described in point sm5.

When the "end cycle" condition is detected (LAS signal 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:

uliuthe cycle started, by.the MPU68020 .is .a.READ .gycle; ...
" U2 *the"RMC signal is not asserted;
u3. the selected previous hit/miss indicator is in the MISS
state;
ud. the total hit condition (sector hit and block hit) is
asserted.

In this state the selected previous hit/miss 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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e e i b R e e it R itk toemmccc== Fmmm————— #*
MISS CACHE HIT HIT
RERUN (oemmmmmm e DSACK |---=-=-=-===mm= >
: RD Data
(Ext.
PREHIT cycle)
END CYCLE END CYCLE
' Y v
-=====-----= RETURN IDLE kkkkkkkkxkkkkkx*x RETURN IDLE =—==--====---
CACHE |~====-c-emmea->? *lommmmmmm e MONITOR
FLUSH | FLUSH REQUEST * * MON. REQUEST CHECK
L T . * K e e e o o —— — >
——————————— * CACHE * R e
* IDLE *
_________________________ >* L T SRR S S
* *
__________________ >* ¥ mmm e e
. *
e E E khkhkdkokkhkkkhkkkkkk E ‘ E
(U/ N N * - N N
D D PREMISS * * END CYCLE D D
kkhkkkkkkkkk % % % k %k %k Kk k Kk k &k
C C * (Ext. cycle) * C C
Y Y v * Y Y
C C * ok k kkkk kkkok * Kk kkokkkkkkk C C
L L * START * * UPDATE * L L
E E * M.M.. % *INDICATOR* E E
* * * %*
dkdk kkkkkkkk kkkkkkkkkkk
WAIT)| *VALID -
COND. *INTERNAL . *
*MEMORY HIT *
___________ * khkkhkkkkkkkk RD M.M. * - o - - ———
CACHE * * CACHE | ***k*xkkkdudk CACHE
WAIT === kkkkkkky %  BUSY * MISS-RD M.M. REPLACE |
* K e e o o o - o —— — >
___________ *kkkkkkkkkk - aman an .- o -
MISS HIT
WR M.M. WR M.M.
CACHE WRITE
————————————— NOP {e=mm==- -===-===>| THROUGH |--=====-=====
- Fig. B.3.4.1 Update Indicator Cycle Diagram
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B.3.5 WRITE THROUGH CYCLE

The WRITE THROUGH cycle is made up of the following states:
CACHE  IDLE, START Main Memory, CACHE BUSY, and WRITE THROUGH (see
Fig. B.3.5.1).

The START Main Memory and CACHE BUSY states are reached under
the same conditions and perform 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
verified;

wl. 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 1is 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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MISS CACHE HIT HIT
RERUN {mmmmmm e DSACK |-=====mmmmmmmm >
: RD Data
- (Ext.
: PREHIT cycle)
END CYCLE _ END CYCLE
, | I
. v v
----------- RETURN IDLE ‘****%*xxxkx%xx*** PppTURN IDLE =-=-=-======---
| CACHE |------—-=----- >* L MONITOR
l FLUSwaTnFLUSHwREQUEST e e 0% v MON.. ~-REQUEST CHECK
( ______________ * K o o e e e = o o - >
----------- . * CACHE * ——————————-
* IDLE *
_________________________ >* *(*************************
* * . "%
__________________ >* *(__________________ *
L x * *
E E %k %k Kk k k k k Kk k k k k k kk E E*
(i> N N ) * - N N*
/ D D PREMISS * | END CYCLE D D*
khkkhkkhkkhkhkk *
C C * (Ext. cycle) C c*
Y Y v Y Y*
C C dkhkdhkhdhkhdkhkhkhkhk e e - - - —-— C C*
L L * START * UPDATE L L*
E E * M.M.. * INDICATOR E E*
* * *
khkkhkdkhkkkdkhkk e e ————— *
WAIT *VALID , - *
COND. * INTERNAL *
*MEMORY HIT *
___________ * kkkkhkkkkkkkk RD-M.M. e e e —— X
| cCcACHE | * * CACHE ‘*------—--- | CACHE *
l WAIT ‘<--- kkkkkkky % pUgGY * MISS-RD M.M. ‘ REPLACE *
* K o e e - - - — > *
___________ *********** e e ———— X
MISS *HIT *
WR M.M. “*WR M.M. *
___________ * kkdhkkkkkhkkkk %
CACHE oo * WRITE * *
............. NOP [ -~ *******)* THROUGH khkhkhkkhkkhkkkkkkik
* *
___________ khkdhkhkkhkkkdhkkk

(:> - Fig. B.3.5.1 Write Through Cycle Diagram
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B.3.6 CACHE NOP CYCLE

The CACHE NOP cycle is made up of the following states: CACHE

IDLE, START Main Memory, CACHE BUSY, and CACHE. NOP (see Figqg.
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
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 information 'not present in cache.

Also in .this cycle,  the "end cycle" condition is waited (LAS
signal negated by the MPU68020) and then the IDLE state is reached.
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MISS CACHE HIT HIT
RERUN |{===mmmmmmmmaem DSACK |===-=======-=- >
RD Data .
(Ext.
: PREHIT cycle)
| END CYCLE END CYCLE
| l
v v
——————————— RETURN IDLE ‘*****xx&kxx&x**%x ppPURN IDLE =—=====——==--
| CACHE® |[---------nouun >* *Flmmmmm e MONITOR
l FLUSH .|+ ®#LUSH REQUEST"* - " a2t 0 IMON S PREQUEST 47 “CHECK
< ______________ * K o e e e —— >
——————————— * CACHE * ——————————-
* IDLE *
*************************>* *( _________________________
* * *
K e e . o e = o - o =~ —— >* *< __________________
* * *
*E E AkkkhkAkkhkhkkkkkkk E E
*N N * ~ N N
*D D PREMISS * | END CYCLE D D
* khkkkkhkhkkkkk e ———
*C C * (Ext. cycle) C C
*y Y v Y Y
*C C khkkkhkkkdkhkdhkk e . e - —————— C C
*, L * START * UPDATE L L
*E E * M.M.. * INDICATOR E E
* * *
* dkhkhkhkkhkdkdkdkhdhk e - - ————
* WAIT *VALID -
* - COND. *INTERNAL
* *MEMORY HIT
K e e o o e e * Ak kkkkk kk*k RD M.M- ___________
* | CACHE * * CACHE K *--——--———- | CACHE |
* I WAIT {=== kkkkkkks % pUgy * MISS-RD M.M. ‘ REPLACE
* * K o e e o o o o o - >
K e e - ——— khkrhkkhkkhkkkk e e ——————
* MISS* HIT
* WR M.M.* WR M.M.
* % %k k ok k dk ok kkkk * | e ——————
* * CACHE * * WRITE
% %k dk ok k ok &k % ok ok %k k %k & NOP *<******* _______ > THROUGH _____________
* *
khkkdkhkhkhkhkhkhkk 0 e - —————————
.3.6.1 Cache Nop Cycle Diagram

Fig. B
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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. B.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 B.3.3).

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

w;,ﬂthegeASwsdgnai1iswnotjassenbed%&&bathsf@the»present cycle
is not valid and probably the MMU will assert the BERR or
BERR and HALT signals);

w2. the MPU68020 has requested a cycle towards the Main Memory

of the other CP (the signal DC64P-00 is not asserted);
w3. the RMC signal is asserted and the cycle started by the

MPU68020 is a READ cycle. .
The CACHE WAIT state does not perform operations in the cache
(ﬁ‘ ~resources and the cache waits for the "end cycle" condition (that
. is, LAS signal negated by the MPU68020) that permits the return to

the IDLE state. ‘
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MISS CACHE HIT HIT
RERUN - |(==mmmecmmeeceee DSACK |-==cm=coecaao >
RD Data
~ (Ext.
' PREHIT cycle)
END CYCLE END CYCLE
, l |
v v
——————————— RETURN IDLE ‘****kxkkxkkxx*x** ppPGRN IDLE =—==—==————-
CACHE' |--c-cccmmcnen >* L G TSR MONITOR .
FLUSH FLUSH REQUEST * *  MON. REQUEST CHECK
(emrwmm e e ——— * K e e e e - - o ———— >
----------- : * CACHE * ——————————-
* IDLE *
_________________________ >* *<*-_-__--______-______-___
* *
***&**************>* L
* ) ‘_* * _
E *E khkhkkhkhkhkhkkkkkkkk E E:
- N - *N * - N N
(:) D *D PREMISS * : | END CYCLE D D
e * khkhkkkhkkkkkk ———— - ———
C *C * (Ext. cycle) C C
Y *y v Y Y
C *C khkhkkkhkhkhkkkk ——————————— C C
L *L * START * UPDATE L L
E *p * M.M.. * INDICATOR E E
* * * ‘ :
* kkkkkhkhkkhkkk e e e ———————
* WAIT*  |VALID -
*  COND.* INTERNAL
* Tk MEMORY HIT
khkkhkhkkhkhkkkk Kl e e e e o o = — RD M-M- ___________
* CACHE * * CACHE |=====eeeem CACHE
*  WAIT & *<***% oo >| BUSY MISS-RD M.M. REPLACE
* L2 >
khkdhkhkkdhkhkhkkhkk e e ————— L o o o o o -
MISS HIT
WR M.M. WR M.M.
CACHE
————————————— NOP {=======  —=—====>| THROUGH |=========—==-

WRITE
>

- e - —— v —— - —— o - o —————

(:? 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 and MONITOR
CHECK (see Fig. B.3.8.1).

The MONITOR CHECK state is reached when a MONITOR 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 N
the "end cycle" condition and only now the ASYNCHRONOUS SERVICE
ACTIVE fldprflop 1s gecL. T T T T e

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

ml. the cache is active;

m2. the current VME Bus master is performing a WRITE cycle;

m3. the write VME cycle is directed towards the coupled Main
Memory; o ' '

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
serviced, 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 .will be activated (see Section
B.3.9) and an interrupt of level 7 1is provided 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-00 signal (that
means the actual VME SLAVE has not found errors of any type
executing the write operation).

In the MONITOR CHECK state the following activities are
performed:

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

mc2. the Hit Sector Number Register is clocked to store the
sector number that eventually has matched  the sector
address field of the current MONITOR address;
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MISS CACHE
RERUN G DSACK
o PREHIT
END CYCLE
\‘ V
___________ RETURN IDLE khkkkkkkkkk
CACHE' |==-=mmmmmeee e >*
FLUSH FLUSH REQUEST *
< ______________ *
——————————— * CACHE
* IDLE
- ——— - -~ —— = — o - >*
*
__________________ >*
ok
E E khkkkkkkkki
N N
D D PREMISS
C C | (Ext. cycle)
Y Y v
C C  —m—mmm————
L L START
E E M.M..
WAIT VALID
COND. INTERNAL
MEMORY
CACHE CACHE
WAIT e > BUSY
MISS
WR M.M.
CACHE ‘ ,
------------- NOP {mmmmm -

Fig. B.3.8.1
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HIT HIT
______________ >
RD Data
(Ext.
cycle)
END CYCLE
|
v
f**** RETURN IDLE *kkkkkkkkkk
k kkkkkkhkkkkhkkkk* MONTTOR *
* MON. REQUEST * CHECK *
Ak kkkkkhhhhhhkhhyk *
* khhkhkhkkhkkkkk
*
K e e e
*
* e
*
*hkkk E E.
- N N
| END CYCLE D D
C C
Y Y
----------- cC C
UPDATE L L
INDICATOR E E
HIT
-=- RD M.M. | = ===ceemen—-
—————————— CACHE
MISS-RD M.M. REPLACE
______________ >
HIT
WR M.M.
WRITE
—————— >| THROUGH |-=-======—=—==—

Monitor Check Cycle Diagram
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mc3. if the total hit (sector hit and block hit) condition is
verified the block wvalid-bit addressed by the current
MONITOR block address field of the Block Memory pointed by
the Hit Sector Number Register is reset to zero; in this
manner the corrisponding data block in the Cache Data
Memory 1is not valid. If a miss condition occurs no block
~valid-bit is updated;

mc4. reset the MONITOR reqguest;

mc5. 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.

)

At this:pairtethe return-to the” IDLE 'state ts+performed.

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 previous three
machine clocks, the MPU68020 can start an external cycle towards
the Main Memory Space: in this case the Cache Controller stops the

N MMU operations and delays the Main Memory starting or the MPU68020
(f\ DSACKO-1 signals 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 1is, the MONITOR CHECK <cycle and the

CACHE FLUSH cycle) originated by the MONITOR request and the GENERAL
FLUSH request. :
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Table B.3.8.1 Asynchronous Service Activities
GENERAL
FLUSH MONITOR |TOTAL| | Operations
REQUEST REQUEST HIT
0 0 X No Action
0 1 .0 Hit Network activation, load Hit

E Sector Number Reg., reset Monitor
- ool d wrega vireset tteSector Number Reg.

0 1 1 Hit Network activation, load Hit
Sector Number Reg., reset Block
Valid-Bit to the specified address,
reset Monitor req., reset Hit Sector
Number Reg.

1 X X Reset Sector Valid Bits, reset Shift
(i? . , Reg., reset Block Valid-Bit Memory,

/ ' reset Pre-Hit indicators, reset
General Flush reg., reset Monitor
Logic (also an eventually Monitor
req. pending), reset Block and Data
parity error registers.

—— - - —— — ——— ——— ———————— ——————————————————— - — - ——————————— - ————— —— - — -

X =-=-> don't care

Power On Reset;
Operator Panel Reset;
Disable Cache;

- Monitor Overflow.

GENERAL FLUSH REQUEST:
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B.3.9 CACHE FLUSH CYCLE

The CACHE IDLE and the CACHE FLUSH are the two states 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 Main Memory Space access is running, the GENERAL
FLUSH request is pending until the "end cycle" condition is detected
and only‘'now the ASYNCHRONOUS SERVICE ACTIVE flip-flop 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+00 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;

cf5. reset the block and data parity-check error registers;

cf6. the STSRGO0+00, STSRG1+00, STSRG2+00, and STSRG3+00

: interface signals are put at ZERO level (see also Section

B.4);

cf7. reset the VME Monitor 1logic (reset also an eventually
MONITOR request pending);

cf8. reset the GENERAL FLUSH request:

cf9. reset the ASYNCHRONOUS SERVICE ACTIVE flip-flop.
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MISS CACHE HIT | HIT - |
RERUN (mmmm e DSACK |=====mmmeemeem >
: : RD Data
~ (Ext.
' PREHIT cycle)
END CYCLE : END CYCLE
' v v
kKkkkkkkkkkik RETURN IDLE khkkhkkkkkkkkkkkik RETURN IDLB ___________
* CACHE. ***************>* *< ______________ MONITOR
* FLUSH * FLUSH REQUEST * *  MON. REQUEST CHECK
* *(*************** K o e e e e e o o >|
khkdkhkhkhkkkkkk * CACHE K e e o o - o
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. * *
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D D PREMISS | END CYCLE D D
C C | (Ext. cycle) | C C
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L. L | START UPDATE L L
E E ‘ M.M.. INDICATOR E E
WAIT VALID -
COND. INTERNAL
MEMORY HIT
---------------------- RD M.M. ———————————
CACHE CACHE |---======= CACHE
WAIT {mmm  mmm———- > BUSY MISS-RD M.M. REPLACE
: I >
MISS HIT
WR M.M. WR M.M.
CACHE WRITE
————————————— NOP {mmmmm —======>| THROUGH |----~=====—=-

Fig. B.3.9.1

Monitor Check Cycle Diagram
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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 1in the previous Section, in any of this four
machine clocks the MPU68020 can start an external cycle towards the
Main Memory Space: in this case the Cache Controller stops the MMU
operations and delays the Main Memory starting or the MPU68020
DSACKO-1 signals asserting until the CACHE FLUSH cycle is completed
(at maximum 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 FLUSH cycle run in
parall~? R S




'HONEYWELL INFORMATION SPEC. NO SHEET REVISION
SYSTEMS ITALIA SGM2 PDD 92 . :
PREGNANA MILANESE A78139983 OF 340 AR
e o ——— e frmmm e ——— b P — +
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 nature
of commands (see also Section B.6) and precisely:

- CNTRGO0+00 . when it 1is at level ONE the cache board is
' "not active": in this condition only the CACHE
FLUSH cycle can be executed;

Ly et e, s hen Y Lt As . ratl dewdl VEERD wene s wcachke ~board is
"active" and any one of the cycles described
in Section B.3 can be performed;

R

-’

after a RESET this signal arises at level ONE;

- CNTRG1+00 . when it 1is at level ONE the cache board is
enabled to work in NORMAL mode;
. when it 1is driven 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-00 . this signal 1is at level ONE when the cache
board is not inserted into the system;
. a level ZERO is forced when the cache board is
inserted into the system;

- CDMOWF-00 . when an overflow condition occurs on the two
level FIFO of the VME Monitor 1logic a 1low
impulse is provided on this line and a level 7
MPU68020 interrupt is activated; after a RESET
this signal is inactive (level ONE);
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- STSRGO+00 . this signal gives to the MPU68020 the

knowledge of the DSACKO,l1 signals activation
by the cache board at cycle level. After a
CACHE FLUSH ‘cycle this line is at level ZERO:
then, each time that the cache board provides
the DSACKO,l1 signals (on the HIT cycle and on
the RERUN <cycle) this signal changes its
status in toggle manner. 1In other words, it
must be remembered the last STSRGO+00 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
b o e ke DSACKD Wi asiigns 2 s and Zhence, £hendata;

- STSRG1+00 . this line informs at cycle level the MPU68020
when the cache board requests a RERUN cycle.
After a CACHE FLUSH cycle this signal is at
level 2ZERO: then, each time that a MISS
condition is detected after a DSACKO,l signal
assertion this 1line toggle 1its status. No
change from the previous status means "RERUN
cycle not requested"; 1if a change occurs a
"RERUN cycle is requested"; -

- STSRG2+00 . this signal has the meaning of cache data
parity error and is driven to level ONE when a
parity error is detected during a read
operation of the Cache Data Memory; the
parity-check bits control 1is performed only
during the HIT cycle. After a CACHE FLUSH
cycle this line is driven at level ZERO;

- STSRG3+00 . 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 arises. The block check bit
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 Z2ERO after a CACHE
FLUSH cycle execution. When this signal |is
used in combination with the STSRG2+00 signal
is possible to 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 performing a "cache active and cache not active" sequence,
that is, driving the CNTRGO+00 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

3

L SigaiafLogica’l R 4 Value
Name . Value Meaning/Operation After
RESET
C 0 Cache Board Active
0 CNTRGO+00 ‘ ‘ 1
M 1 Cache Board Not Active
M .
A 0 -Diagnostic Mode.
L N |CNTRG1+00 1
(;/ D 1 Normal Mode
S
0 Cache Present
CHPRES-00 N.A.
1 Cache Not Present
0 VME Monitor Overflow (low impulse)
CDMOWF-00 1
1 VME Monitor Overflow Not Active
S CHANGE Cache DSACKO,l Asserted
T |STSRG0+00 0
A NO Cache DSACKO,l Not Asserted
T CHANGE
U CHANGE Cache RERUN Cycle Requested
S STSRG1+00 0
: NO Cache RERUN Cycle not Requested
CHANGE
0 No Cache Data Parity Error
STSRG2+00 0
1 Cache Data Parity Error '
0 No Cache Data/Block Parity Error
STSRG3+00 0
C 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,l1 signals coding. The Table B.4.2 shows how the above

signals must be set to select the particular cache operation mode
chosen. .

Table B.4.2 Cache Operation Modes Summéry

CNTRG1+00 CNTRGO+00 Cache Operation Modes

ced I o) gl T S o YA B oG U
0 0 Diagnostic Mode
0 1 Monitor Overflow Diagnostic Mode
1 1 No Action

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 performed accesing the not existing
second Main Memory: in this manner the VME Bus addresses |is
registered when the System Controller drives the VBUERR-00 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 following conditions
are forced:

a. the Data Check Bits are always 1loaded (during a CACHE
REPLACE cycle or a WRITE THROUGH cycle) into the Data
Check Rams with a level ONE;

b. for the Block Valid-Bit Memory the inverty-check feature
is implemented, so during a CACHE REPLACE «cycle or a
MONITOR CHECK cycle the Block Check Bits are built to

perform the ODD parity (in NORMAL MODE the EVEN parity is
provided):;
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the generation of the MPU68020 HALT signal is disabled to
permits the testing of the cache memories and of the

relative parity-check circuitries avoiding to halt the
MPU68020;

the MONITOR request 1is asserted only when the MPU68020
accesses (in read or write, preferably 'in read) the Main
Memory Space of the not existing second Main Memory: in
this case the VME Bus cycle will terminate with a bus
error (VBUERR signal assertion) that stores the current
VME Bus address in the MONITOR FIFO (obviously 1if the
MONITOR FIFO is not full ). This feature can be used, in a
MONO-CP environment, to perform block 1invalidations
accessing the not existing second Main Memory at the same
location address of the previous cached information: 1in
this manner the VME Bus interface and the MONITOR logic
can be tested. Instead of, in a DUAL-CP enviromment 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 driving and

checking adequately the cache command and status signals and
performing opportune cache cycle sequence.




——————————————————— e T L Tk T T TNy RPUP}
HONEYWELL INFORMATION SPEC. NO SHEET REVISION
SYSTEMS ITALIA SGM2 PDD 97
PREGNANA MILANESE A78139983 OF 340 AA
g e T fomm ¥ R +
B.5 CACHE ARCHITECTURE BLOCK DIAGRAM

The cache memory architecture consists of the following modules

(see Fig. B.5.1):

the

- Cache Address Multiplexing;

- Cache Content-Addressable Memory;

- Cache Valid Bit Memory;

- Cache Comparator;

- Cache Hit/Miss Detection;

- Cache Hit/Miss Prediction;

- Cache Data Memory;

- VNE Bus.Monikor- T S L S AT Lt AR LN
- Cache Act1v1ty Control and T1m1ng Logic.

The following Sections describe in detail the above modules from
hardware point of view.
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B.5.1 CACHE ADDRESS MULTIPLEXING
This module consists essentially of two multiplexer groups
(SECTOR mux and BLOCK mux) of the 2-->1 type as shown 1in Fig.
B.5.1.1.
. 15 SECTOR
PADD1l ---/--=>| CP Cycle ADDRESS
PADD25 MUX to the
---------------- /==--> CAMU1l Comparison
15 15 CAMU25S Logic
CMAD1l ---/--->| Maonitor '
CMAD25S Check Cycle
CMONCY+00 =-————mmeoen*
v
9
PADDO2 -=--/--->| CP Cycle )
PADDI10 9 Block
---------------- /===> CAMUOO Valid-Bit
9 CAMUOS Memory
CMADO2 ---/---=>| Monitor BLOCK Address
CMAD10 Check Cycle ADDRESS
MUX

Fig. B.5.1.1 Address Mux Block Diagram

Only during a MONITOR CHECK cycle the CMONCY signal is at level
ONE and so the latched VME addresses from the MONITOR FIFO are used
by the COMPARISON logic and to address the Block Valid-Bit Memory:
normally, CP cycles are selected and PADDO2-PADD25 are muxed
through.
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B.5.2 CACHE CONTENT-ADDRESSABLE MEMORY

The cache Content-Addressable Memory is organized 1in 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-PADDl1l) and one bit has
the meaning of CAM-position content validation bit (1 =-=>
CAM-position content Not Valid; 0 --> CAM-position content Valid).

bit  bit | bit

15 14 . .00
T ]

SVB ?ECTOR] B?SE] A?DR?SS'

SVB --> Sector Valid Bit
Fig. B.5.2.1. CAM Position Layout

Each CAM-position 1is 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:

- PADD11
PADD25 the fifteen physical addresses provided by the
MMU are connected on the inputs of each CAM
positions;

- CLSERx-00 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 PADD11-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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PADD11 CADPOO
- PADD25 DRV CADP14 15
............ > e [ e
v
Position 0 7 ‘ 8
SR SRR
| |
’ o '
v v to the
CLSERO0-00 Comparision
—————————— >|-*->0|R 74F| -->|CK -->|CK Logic
CAINIT-00 109 74F 74F
--------- *~>|====-0]|S 374 374
7 |
8 / Cc0sAa00
7 l 15 Cc0sAl4
(j\ ------------ D A e e > ==F
- CSVBI0-00
————————————————————————————— d|=—m—m——m————d
C1sAa00
CLSER1-00 Position 1 15 Clsal4
----------- > - m———————>
l CSVBI1-00
*_) __________ >
*
*
*
C7sA00
CLSER7-00 Position 7 15 C7sA14
----------- > ) m———————>
| CSVBI7-00
-.—) __________ ) -

Fig. B.5.2.2

CAM Block Diagram
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- CAINIT-00 this signal initialize all the Sector Valid Bit
: (the CSVBIx-00 1lines) 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 (CxSA00-CxSAl4) and the
associated Sector Valid Bit (CSVBIx-00). 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).

s
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B.5.3 CACHE VALID BIT MEMORY

The Block Valid-Bit memory is organized in eight 512x2 memories
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 1is
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
: 1 0
VBCK VB

Fig. B.5.3.1 Valid-Bit Memory Word Layout

- VB Valid Bit that when at level ZERO means "block not
valid" and when at level ONE means "block valid":

- VBCK Valid Bit Check that is the EVEN parity bit of the VB
bit when the <cache works in normal mode; 1in
diagnostic mode (see also Section B.4) the ODD parity
{that is the inverty-check feature) is provided.

The Valid-Bit memory 1is physically implementéd by eight SRAM.
AM9150, 1Kx4, 25ns access time, with RESET feature connected as

shown in Fig. B.5.3.2. The input signals of this module are the
following:

- CaMU00
CAMUOS8 are the nine addresses provided by the Block
Address Mux, so the Valid-Bit memory 1is dual
ported between CPU cycles and the VME Bus
~Monitor cycles;
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‘ CLKCEK+00
CBERR-00 I
--------- >|Data IN CCBERR-00 \
CMONCY+0A |and = |-----=--------
--------- >|Parity CCKBIT+00 Parity CBLERR+00
CDIAGN-00 |Generat,|-=-=======—--- Checking|-=-======- >
--------- >|Logic . ' Logic
LEVONE
CAMUOO-GAMUOS
CBOEA9-00 | ‘
. ZGND 8 { 8 /8 /
v v v v v Vv
I
o O
CS OE A0-A8 A9 DIN
CBLWEO-00 CPBITO0+00
---------- >|--0|WE —— %
CFLUS0-00 AM9150. DOUT CBVABO+00 8
e >|--0o|R | ————— K >
(:) , to the
Hit/Miss
’ Block Memory 0 : Detection
Logic
CBLWE1-00 CPBIT1+00
__________ > N, 4
CFLUS1-00 CBVAB1+00
---------- >| Block Memory 1 mmmmm e | X
*
*
*
*
CBLWE7-00 CPBIT7+00
__________ > . —— o ———————
CFLUS7-00 CBVAB7+00
---------- >| Block Memory 7 _ mee s mm e

Fig. B.5.3.2 Valid-Bit Memory Block Diagram
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- CCBERR-00

CCKBIT+00 the Data In to the memory is CCBERR signal and
CCKBIT signal 1is '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 1level ONE indicates
Monitor Check <cycle in execution), and CDIAGN
that decides the cache operation
(Normal/Diagnostic). The above 1logic works as

. described in the following truth table:

ki e . - D v

T

CDIAGN-00 |CMONCY+0A |[CBERR-00 CCBERR-00 |CCKBIT+00

— o ———— o - | o ——— - | - ——— - - ————— — - ——— o ——— | ——" - ——— ——— ——

1 0 0 0 0
1 0 1 1 1
1 1 X 0 0

o o
o
-
-
(ao)

X --> Meaningless ‘ . ‘

that 1is, for the MPU68020 <cycles, the Block
Memory Data-In is represented by the status of
the CBERR 1line (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-In 1is forced to ZERO to
invalidate the relative block. The CCKBIT
represents the parity bit that in normal mode is
the EVEN parity bit and in diagnostic mode the
inverty-check feature is provided;
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- CBOEA9-00 this line is the block SRAM output enable; it is
always at ZERO 1level except during a RESET
operation where 1is recommended to drive it at
ONE level (this occurs executing a Cache Flush
cycle or a Cache Replace cycle with a sector
miss condition);

- CBLWEx-00 these signals are tied to the SRAM write
enables; these lines are driven by the "Cache
Activity Control and Timing Logic" one at a time

. and are selected:

N . during a Cache Replace cycle by the Shift
e ....Reaister.outputs .on.a segctor . miss condition or
by the Hit Sector Number Register outputs when
only a block miss condition occurs;
. during a Monitor Check cycle by the Hit Sector
Number Register outputs;

- CFLUSx-00 these signals are the SRAM RESET inputs. A 1low
. impulse on this SRAM input clear all the SRAM
locations. 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+00 and the relative eight parity-check-bit signals
CPBITx+00. 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
significant addresses of the Cache Data Memory.

Each comparator section performs the comparision between the
current physical address (CAMU11-CAMU25) provided by the MMU and the

. relative sector registered addresses (CxSA00-CxSA14) and

contempdbrarily is controlled the validity of the sector registered
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+/-00) are asserted a Sector Hit condition
is occurred: this event is registered into the Hit Sector Number
Register, 1is 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:
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C0sA00 to the
cosals 15 8 Hit/Miss
——————————— >|=/===*=/~ Detection
CAMUl1l- 74F COROAB+00 Logic
CAMU25 15" | 8 |521]|o--=-*-]NOR|o-|-=======—= ¥eemm fmmm o= >
_________ *o> -/-*_ _/_ —_— -
‘ 7/ to Hit
l 7 Sector
: -—-/- Number
CSVBIOaDGWu'-».n--q~—» 7F --"|OR COR0OAB-00 8 Register
--------- ->|-======-=|521|0-*--- el ittt B e Lt D
ZGND --- |
Comparator Sector 0 \
C1SA00
clsal4 COR1AB+00 . Data
--------- -> ————————— Memory
*—> High Add.
CSVBI1-00 COR1AB-00 Encoding
--------- -> e el Kl Logic
Comparator Sector 1
C2SA00 | l
c2sAa1l4 COR2AB+00 3/
_________ - - e o o K
i3 !
CSVBI2-00 COR2AB-00 CDRAO9
--------- -> ' et CDRA10
Comparator Sector 2 CDRAll
*
*
*
*
C7sa00
C7SAl4 COR7AB+00 |
......... -> - ——— -
-—>
CSVB1I7-00 COR7AB-00
........... > - - ————_—t——
Comparator Sector 7

Fig. B.5.4.1

Cache Comparator Block Diagram
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It must be pointed that the CORxXAB combinations permitted are
only eight because only a sector hit at a time (or none) can occur
during an MPU68020 cycle and besides that the comparator module is a
combinatory logic that works at any time.
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B.5.5 CACHE HIT/MISS DETECTION

This combinatory module is used to detect the total Hit/Miss
condition. This circuitry is implemented as shown in Fig. B.5.5.1.

COROAB+00 =  —=—m—m—m—meme
CBVABO+00 74F10
-————_——‘ —————— o ———————
CINTMM+00
........ ek
4 [ S .
COROAB+00 |  —~—ceme—o
CBVAB1+00 74F10 | | eemmmm e
---------- —-— - - 0—-..- —-——— v~
L e
‘:) 74F30 | . to the Cache
. . . - CHITOT+00 Activity
. . . O —mm—————— Control and
. . . Timing Logic
COROAB400 |  ==-emeeeao
CBVAB1+00 74F10 | | emmmmme—a
—————————— - e w— 0——---—-——

Fig. B.5.5.1 Hit/Miss Detection Logic Diagram

- When a Sector Hit condition occurs (CORxAB signal at level ONE),
a Block Hit condition occurs (CBVABx signal at level ONE), and the
current MPU68020 cycle is performed towards the coupled Main Memory
the combinatory Total Hit condition is asserted (CHITOT+00 signal
3 goes to level ONE) and will be used by the Cache Activity Control
1 ‘:D Logic 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 MPU68020 cycles and the Monitor Check cycles. During a Monitor
Check cycle execution the CINTMM signal is always asserted because

the VME Monitor 1logic captures only VME write cycles directed
towards 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 Main Memory will be

started. The above functions are 1implemented as shown 1in Fig.
B.5.6.1.
LEVONE = ——---==---
----- _——te | CUDHIT-00
CRUDIN-00 74F109 |====-=====-—-
_____________ C
CSUDIN-00 =--0|K uD
------------- o|R CFCODO+00
CFCOD1+00
LEVONE ~  -—=======e- |  =esceceeecee——-
. mmmmeee- *--1J | CUPHIT-00 CFCOD2+00
(t\ CRUPIN-00 74F109 |-=======—- _-_—--—-—_-_I
T e s o - o o v o e o o | - - c
' CSUPIN-00 --olK ve | | mmmmmm———-
------------- o|R CLMISS+00 210
————— e m——— ) memmemme - O
LEVONE = —=-======-=  —oc—- 74F251
———————— *--1J CSDHIT-00 MUX
CRSDIN-00 74F109 |-==m—mmmm e g--1
------------- c LEVONE CPRHIT+00
CSSDIN-00 --ol|K uD ———=*—_10 O=========
------------- o|R -——-==|--11
———————————————————— 2 to the
*—-13 Activity
LEVONE =  -—========- *--14 Control
———————— *--|J CSPHIT-00 =-==-=--=--|--|5 and
CRSPIN-00 74F109 |-======mmmmmmmmmmm e | == 6 Timing
------------- C --=1|7 Logic
CSSPIN-00 =--0|K ve | mmmeemeeee
------------- O|R
---------- 1 ---> previous hit

0 ---> 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 previous MISS condition (assertion of all CRxyIN-00
signals); after a Rerun cycle only the indicator selected
by the current Function Code signals will be put in the
MISS <condition with the assertion of the relative
CRxyIN-00 signal;

- after an Update Indicator cycle the indicator selected by
the current Function Code signals will be put in the HIT
condition asserting the corresponding CSxyIN-00 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+00 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.5.7.1.

[{=mmmmm e data block =—====----=-c—mmmmmmmeeoo >
bit bit
31 24 23 16 15 08 07 00

. : CK3|CK2 |CK1|CKO
<--byte3-->|<--byte2-->|<--bytel-->|<--byte0-->|<-- parity -->]|

(:\ ' check bits
e Data Bu§ ======mm==m=—=-———- >
CDAT31 CDATOO

Fig. B.5.7.1 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 and

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 1is 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+00) active at 1level ONE: the CDCERx signals are

strobed only in the Hit cycles and even if only one is active, the

. MPU68020 HALT signal 1is asserted because an incorrect data was
C' latched by the microprocessor.

|
-
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CDACS0-00
CDACS1-00 . - |
CDACS2-00
CDACS3-00 }
1 |
O O [®] (o] (o] o] [e] (o] [e] O O O
: Cs| Cs| cs| cs| Cs| cs| cs| Cs Cs| cs| cs| Cs
CDATWE-00 ' '
--------- o|WE
CDRAll 3 |All
------- J/=>|A09 DATA SRAM CHECK SRAM
CDRAO9 (16 KBytes)
--=>1A08
CDRAOS ““:'Jw’gl RTNCE IUUNY PP RIS S i ;"':':3"-14'...,-'I'!.b,"f’w"'.q 1 . . '
CDRAOQO BYTE3 | BYTE2 | BYTEl | BYTEO
9 / D|D|D|D|D|DJ|D]|D CK3|CK2 |CK1|CKO
1/0]1/0|1/0]1/0|1/0|1/0]|1/0]1/0| JI/0O|I/O|I/O|1/O
A R I T R S I N
—_— — e . —_— —— ————X ok
l I | l |
8/ 8/ 8/ 8/ _ 4/
+5V ‘ |
---] RES [--*----<==-=
C
LEVONE K
| E
cj|c clc cjlc clc 4/ N
D|{D D|D D|D D|{D | D
AlA AlA AlA AlA v v R
T|T T|T T|T T|T | MUX
DRV 312 2101 1/0 010 -->)s 2-->1 DRV |o--
114 316 518 710 |C
= D ~C
A I , P
T 4 / o}
W | D
9 / E v D
*——-->TPARITY [O 4 X
e e -=——=>|GEN/CHEK |-~ /-==~=~
PADD10 el E L ---->|LOGIC E CDCERx+00
PADDO2 I e -===>|(#4 74F |--/--------- >
| 280)| 4
\ v \ v .
I [ T 6 CONTROLS
DATA XCVR's ($#4 74F543) (ofmmmmm e e
= l = l = =
I l l I
R T
DATA3l v v v v DATAO00
Fig. B.5.7.2 Cache Data Memorv Block Nianram
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The Cache 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 MPU68020, the Long Word (32 bits) 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 nine
least wsignificant--are -the “PADDOS~PAUDAEZ -addresses provided directly
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 1invalidated 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 1is executed) and assert the CDMOWF-00 signal (Monitor
Overflow) that will produce a software handled 1level 7 MPU68020
interrugi. . e " T L A S

i

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-VADDO2) are latched at the
beginning of any VME Bus' cycle by the rising edge of the CADSTB+00
signal and so the CADD31-CADDO2 addresses do not change until the
next VME Bus cycle; this ‘latching operation is performed on any type
of VME Bus Read/Write cycle. The CADD11-CADDO2 addresses go directly
to the first FIFO buffer; instead the group CADD25-CADD12 can be
modified (see Table B.5.8.1) depending on the VME Bus Master type
and according to the VME Bus maps (see CPO PDD). The VME Bus Master
type is detected coding the VME Bus address modifiers (CADMD5 and
CADMD4 signals; see also Table B.5.8.1).

Table B.5.8.1 Handling of the CADD25-CADD12 Addresses

VME MASTER || CADM25 | CADM19 | CADMIS

CADMD5 | CADMD4 | TYPE CADM20 | CADM16 | CADM12
SHORT

1 0 (16) 0 0 0

_ STANDARD CADD19 | CADDIS

1 1 (24) 0 CADD16 | CADDI12

EXTENDED CADD25 | CADD19 | CADDIS

0 0 (32) CADD20 CADD16 CADDI12
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Fig. B.5.8.1 VME Bus Monitor Block Diagram
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<_._*_ _.*_*_*_*_*-____.__*_*___._*___,__________) VME BUS
\VARVARVARVARVARVARY) ViV to the
S|D|D|W|D|B|A AlA | VADD31 Sector and Block
Y|{S|S|R|T|U|D D|D VADDO2 Multiplexer
R|T|T|I|A}E|S MM | -
E{B{B|{T{C|R|T D(D{ 30 / CMAD25
S|0|1|E|K|R|B 5|4 | CMADO2
-V=V=V=V=V=-V-V +v+v v
74ALS240 -=>{C #4 Dual Buffer FIFO 24 /
74F374 =
0O 00O0O0O0O { \
| | caADD02 10
<=-=* | L A L /->
cl|cfclcicic|p clc c|c capDll 1st 2nd
R|D|D|W|D|B|S AlA AlA BUF. BUF.
E|S|S{R{Tdu trm o fvsmp{ps wrepgen s e e B g
S|IT|T|IJA|E|B MM D|D 24
EIB{B|T|C|R|+ D{D 31|25 —-——f==> ————
T|0O|1|E|K|R| ----- 5|4 2812 #3 CFAD | #3
+v+v+v+vivtv +v+v v CADM12 14 |74F374| 02-25|74F374
_______ /=>
CADM25 C C
CLOAD1+ | CLOAD2- |
2 T ......
CLFUL1- v
-------- >o[R C o
Monitor 74F109
Timing and Control FULL 74F04
Logic Q
CFULL1+ | =
{=====- e
CLOAD2+ '
CLMONR- |
v | v
*-T3 C --o|R C
|-olK 74F 74F109
CQ3RST- 109_ MON
———————— >0|R Q 19 REQ
CMONRQ- MON OWFoO l
<....._........-..-..; ___________
. C C
v cTcTcTcTctcT c” c|C D M
P(A|D|S|T|M|W Y L|V M 0]
NICI{I|L|I|{T|R C WiM 0 N
U[A|A|E|M|O0]|B L R|IM W R
M|C|G|F|{Q|O]|L 0} I|I F Q
O|T|N|T|3|0|E K T|N - -
+l+|+|=-|-|-]- + -V=-Vv v v
——Ym—— ———y——— NOR
cnd. timing .. to the
sign. signals o Cache Activity
: A | Control Logic
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It must be pointed that is requested to load in the VME FIFD
only the VME addresses . corresponding to the Sector Address Field
(stored into the CAM memory; CADM25-CADM12,CADD1l1) and the Block
Address Field (CADD10-CADDO02) 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-00 signal 1is asserted) under the conditions
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 cC cC cC v C C
A A A A A A A A P A v
D D DD DD DD N C M °
M M MM MM MM U A M
D D 3 2 2 2 11 M C I
5 4 17 30 5 2 0 T N
+ + -
X X X X X X X 1
0001} O
SHORT 1 |0] wna NA |1 0
M 0010} 1
E
0001 0
M STANDARD| 1 1 NA NA | 1 0
A 0010 1
S
T 0001 0
E | EXTENDED| O | O NA NA | |1 0
R ‘ 0010 1

x --> don't care
NA --> Not Applicable

If the CVMMIN-00 signal is asserted and the VME cycle ia a WRITE
cycle (CLWRIT-00 signal asserted; this signal is latched at each VME
cycle by a strobe that is the ored VME Data Strobes) the CYCLOK+00
signal is asserted and only in this case when the coupled Main
Memory drives the VDTACK-00 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-00  signal, the
CLOAD1+00 clock is not asserted and no real VME Monitor activities
are performed.
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Table B.5.8.3 Handling of the CLOAD1+00 Signal
C C \Y v C C C
A D B D L \Y L
C I U T W M o]
A A "E A R M A Description
C G R C I I D
T | N R K T N 1
+ + - - - - +
0 0 X X X X 0 Cache Disabled
{No Action)
3 et - -
T VME READ Cycle
1 0 NA v 1 X 0 (No Action)
N
oM
r o T Coupled M.M. not
m d 1 0 NA v |- 0 1 0 Accessed
‘Z\ a e 1L (No Action)
. 1l
T Valid Access
1 0 NA Y 0 0 - (Monitor FIFO
1 1 Logic Started)
D S .
i T Diagnostic Access
a M 1 1 \Y% NA |(x)]| x - (Monitor FIFO
g o 1 1 Logic Started)
nd
o e _ Diagnostic Access
s T to Verify the VME
t 0 1 v NA |[(x)| x - Monitor Overflow
i 1 1 Condition (Monitor
c FIFO Logic Started)

x =-> don't care
(x) ==-> don’‘t care but a READ access is preferred
NA --> Not Applicable

In diagnostic mode and in MONO-CP environment, the CLOAD1+00

(j\ signal is asserted only on the VBUERR-00 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 1is terminated by the System Controller asserting the
VBUERR-00 signal for time-out expiration.
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The Monitor dual buffer FIFO operations are:

- storing the VME address in the first FIFO buffer;

- shift the first FIFO buffer contents into the second FIFO
buffer;

- 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. B.5.8.1). The
operation starting comes on the rising edge of the CLOAD1+00 signal
as shown in Fig. B.5.8.2.

CLOAD1+00 | i
v S
N /JFULL = 0 \ Y
| \ /. l
‘L\; v v
- Set MON OVF . Store VME Add.
flip-flop . ‘ . Set fifo FULL
\Y v
' N /MONREQ = 1 \ Y
Cache Flush Cycle \ /
Requested
v
Wait MON REQ = 0
(Monitor Check Cycle
pending or in Serv.)
< ................................
v

. Shift VME Address
. Set MON REQ
. Reset fifo FULL

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
logic -can be divided in Timing Logic and Control Logic.

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 of
four timing circuitries that handle respectively the following cache

cycles:

1 ---> . Cache Replace, \
. Update Indicator,
. Write Through,
. Cache Nop,
. Cache Wait, > - MPU68020 cycles

2 =-=> . Hit,
. Rerun, : / ‘ . .

(:j 3 —==> Moﬁitor Check, .- VME Bus cycles
4 ---> Cache Flush. - Asynchronous cycles

The Control Logic on the basis of the CP interface signals and
cache internal signals detects the current cache cycle, actives the
relative timing logic and manages the signal driving towards the
cache resources interested to the current cache cycle. The Control
Logic manages the following cache areas:

- Cache Data Memory,

- Data Transceivers and Latches,

- Block Valid-Bit Memory,

- CAM Registers,

-~ Previous Hit/Miss Indicators,

- Sector and Block Address Multiplexers,

- Hit Sector Number Register,

- Shift Register (FIFO Replacement Logic),

- Synchronization Logic of the Cache Asynchronous Requests,
- Block and Data Parity-Check Error Logic, ~

and handles the CP control signals.

C
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The cache board has two logic interface: the CP Interface and
the VME Bus Interface. The

Y02 dedicated connector

connector user pins.

connectors present on the

interface.

first 1is physically
and by a portion of the
The VME Bus Interface is
two VME Bus connectors 201 and 202:

implemented by the

z02 VME Bus

implemented
the Fig. B.6.1 shows the three

by the

cache board with the associated logic

CP
Interface

Y02
female
pins
conn.

201

male
pins
conn.

z02:

96
male
pins

conn.

VME Bus
Interface

VME Bus
Interface
+

CP
Interface

Fig. B.6.1 Cache Connectors and Interfaces

The following tables

(Table

B.6.1,

Bo6-2, 506'3

provide a detailed description of each interface signal.

and

Bn6c4)
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Table B.6.1 CP Interface Signals - Y02 Connector Pin
Assignment and Description
- Signal Signal
Pin N. Name Source| Description
A01-A10 | 2zZGND -—- Logic GND level.
A19-A22
A25-A29
A31-BD2
B04-B0OS
B06-B07
B08-B09
B11-B12
B13-Bl4
B15-B16
B18-B23
B25-B27
B29-C01
" C10-C19
B01-BO3 - -—- Pins not used.
B10-B17
B30
CPO
A02 DATAOQOO0+CH CHO
CPO
AQ03 DATAO1+CH CHO
CPO
A04 DATAOQO2+CH CHO
CPO
A05 DATAO3+CH CHO
Data Bus (bidirectional signals)
CPO Byte 0 (least significant).
A06 DATAO4+CH CHO
CPO
AQ7 DATAO5+CH CHO
CPO
A08 DATAO06+CH CHO
CPO
AQ09 DATAOQ7+CH CHO




g, o —————— e o ——— R B T s #

HONEYWELL INFORMATION SPEC. NO. SHEET RBVISIONl
SYSTEMS ITALIA SGM2 PDD 125 |
PREGNANA MILANESE A78139983 OF 340 AA
ittt e et e e T p—— 4
Table B.6.1 CP 1Interface Signals - Y02 Connector Pin
Assignment and Description (Cont'd.)
. .Signal Signal
Pin N. Name Source| Description
: CPO
All DATAO08+CH CHO
CPO
Al2 ', DATAO09+CH CHO
- CPO
Al3 .:d 2 DATALBHCE . «CHO e s
CPO
Al4 DATAL1+CH | CHO
: Data Bus (bidirectional signals)
cPO Byte 1.
AlS5 DATA12+CH CHO
N CPO
(;\ Al6 DATA13+CH CHO
CPO
Al7 DATA14+CH CHO
CPO
Al8 DATA15+CH CHO
CPO
co02 DATA16+CH CHO
CPO
Cco3 DATA17+CH CHO
CPO
C04 DATA18+CH CHO
CPO
coS DATA19+CH CHO
Data Bus (bidirectional signals)
CPO Byte 2.
Cco6 DATA20+CH CHO
CPO
co07 DATA21+CH CHO
‘:: " CPO
cos DATA22+CH CHO
. CPO
Cco09 DATA23+CH | CHO
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Table B.6.1 CP 1Interface Signals - Y02 Connector Pin

Assignment and Description (Cont'd.)

~Signal Signal
Pin N. Name Source| Description
. CPO
cll DATA24+CH | CHO
CPO
Cl2 DATA25+CH CHO
CPO
C1l3 DATA26+CH CHO
CPO
Cl4 DATA27+CH CHO
Data Bus (bidirectional signals)
- CPO Byte 3 (most significant).
C1l5 DATA28+CH CHO
CPO
Cl6 DATA29+CH CHO
CpPO
Cl7 DATA30+CH CHO
. CPO
Cc18 DATA31+CH CHO
C20 PADD10+00 CPO
C21 PADD09+00 CPO
Cc22 " PADD08+00 CPO
c23 PADDO7+00 CPO
c24 PADDO6+00 | CPO
Address Bus. These nine addresses
are directly provided
C25 PADDO5+00 CPO by the MPU68020 and
are the least signifi-
: cant logical addresses.
C26 PADDO04+00 CcPO
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.)
. ‘Signal Signal

Pin N. Name Source| Description

C29 PADDO1+00 CPO Logical address 1.

c30 . PADDO0+00 CPO Logical address O.

i

C31 .. .&MEMDSK+00 |..CPO- A MainMemoryrData Acknowledge.signal -
active at level ONE.

C32 CASACT+00 | CHO Cache Asynchronous Service ACTive.
Cache busy for Monitor cycle or
Flush cycle.

(;) A20 CDSAKO0-00 CHO - Cache Data transfer and Size

” AcKnowledge. Bus response signals
that indicate the requested data
A2l CDSAK1-00 CHO transfer operation is completed. In
addition, these two lines indicate
the size of the external bus port I
on a cycle-by-cycle basis.

A23 CHALT-00 CHO Cache HALT signal. This line is
provided during a Rerun cycle or

to suspend the MPU68020 bus activi-
ty when a cache parity error occurs.

A24 CBERR-00 CHO Cache BERR signal. This line is
provided only during a Rerun cycle.

A26 FCODEO+00 CPO Function CODEs. These 3-bit func-
tion codes are used to identify the
address space of each bus cycle.

A27 FCODE1+00 | CPO
C A28 FCODE2+00 | CPO

A30 CCDSAK-10 CHO Cache Combinatory Data transfer and
. Size AcKnowledge. This signal

informs the CPO that the CHO will

provide the CDSAKO,1 signals.

I . T -
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Table B.6.1 CP Interface Signals - Y02 Connector Pin
Assignment and Description (Cont'd.)
Signal Signal .
Pin N. Name Source| Description
B19 SIZEO+00 CPO SIZE signals indicate the number of
: bytes remaining to be transferred
. for this cycle. These lines,
B20 - SIZE1+00 CPO together with PADDOO and PADDO1,
‘ define the active sections of the
' data bus.

B21 RMC-00 CPO Read Modify write Cycle provides an
indicator that the current bus
cycle is part of an indivisible
read-modify-write operation.

B22 RWMP+00 CPO Read Write MicroProcessor signal

( \ . -1 defines the MPU68020 data bus
transfer direction.

B24 PAS-00 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 with that one of
the MPU68020.

B28 BCLK1-CH CPO 16.67 MHz negative clocks. These
clocks are in phase opposition with
that one of the MPU68020.

A32 BCLK2-CH CPO
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Table B.6.2 CP Interface Signals - 202 Connector Pin
Assignment and Description
.Signal |Signal
Pin N. Name Source| Description
AQ07-C08 ZGND- - Logic GND level.
AQ08 PADD11+00 CPO Logical address 11. This line is
' provided by the MPU68020.
A09  1.pADDI2#00-l.cRO T Lo L e
Al0 PADD13+00 | CPO
all PADD14+00 CPO
(:‘ Al2 PADD15+00 CPO
Al4 PADD16+00 CPO Physical Address Bus. This fourteen

adresses are
provided by

AlS PADD17+00 | CPO the Memory

‘ Management
Unit.

Al6 PADD18+00 CPO

co9 PADD19+00 CPO

Cclo0 PADD20+00 CPO

Cl1 PADD21+00 CPO

Cl2 PADD22+00 CPO

Ccl4 PADD23+00 CPO

C15 PADD24+00 CPO

‘c16 PADD25+00 | CPO
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Table B.6.2 CP Interface Signals - 202 Connector Pin
Assignment and Description (Cont'd.)
, 'Signal Signal
Pin N. Name Source| Description
AQ6 CNTRGO+00 CPO Cache Control signals (for the
signal descriptions see the Section
_ B.4).
co4 . CNTRG1+00 CPO
c06  _..Jd-~.STSRGO+00 | CHO..|..Cache Status -signals (for the
signal descriptions see the Section
B.4).
co7 STSRG1+00 CHO
co5 STSRG2+00 | CHO .
(j* cls8 STSRG3+00 CHO
Cl7 DC64P-00 CPO This signal is active only when an
» MPU68020 cycle is referred to the
coupled Main Memory.
AQ4 CDMOWF-00 CHO Cache Data Monitor OverFloW is
. provided by the CHO when an
overflow of the monitor FIFO occurs
(see also Section B.4).
A05 ZGND CHO This ground has the meaning of
"cache present" (see also Section
B . 4 ) °
A03-A17 —— -——- Pins not used.
c03-C19 :
Cc20
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Table B.6.3 VME Bus Interface Signals - 201 Connector Pin

Assignment and Description '
. Signal Signal

Pin N. Name Source| Description

A09-A1l1l ZGND - Logic GND level.

Al5-A17

Al19-B20

B23-C09

A32-B32 ZVP05 -— +5V Voltage Supplay.

c32 R U

B31 ZVPS5SB -— +5V Voltage STANDBY (not used by

‘ ' CHO).

A01-A02 -— --- | Pins not used.

. A03-A04
( A05-A06
g A07-A08
- Al10-A20

A30-A31

B01-B02

B03-B12

B13-B1l4

B15-Bl6

B17-B18

B19-B21

B22-B24

B25-B26

B27-B28

B29-B30

c01-Cco02

Cc03-C04

C05-C06

c07-C08

Cl0-C13

C31

Al2 VDSTB1-00 VME Data STroBe l. Three-state driven
signal that indicates during byte

- and word transfers that a data
C- ' transfer will occur on data bus
lines D08-D15.

Al3 VvDSTBO-00 VME Data STroBe 0. Three-state driven
signal that indicates during byte
and word transfers that a data
transfifer will occur on data bns
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Table B.6.3 VME Bus Interface Signals =~ 201 Connector Pin
Assignment and Description (Cont'd.)

, Signal Signal
Pin.N. Name Source| Description

Ald VWRITE-00 | VME | Three-state driven signal that
specifies the data transfer cycle
. in progress to be either read or
' write. A HIGH level indicates a
READ operation; a LOW level
indicates a WRITE operation.

Alé6 VDTACK-00 VME Data Transfer ACKnowledge. Open-
collector driven signal generated
by a VME Bus slave. The falling
edge of this signal indicates 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.

AlS VADSTB-00 VME ADdress STroBe. Three-state driven
signal that indicates a valid
address is on the address bus.

Cll VBUERR-00 VME 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.

Cl2 VSYRES-00 VME SYstem RESet. Open-collector driven
signal which, when low, will cause
the system to be reset.

A21 CIAKCC-00 CHO This signal puts in short circuit
the Interrupt Acknowledge IN and
the Interrupt Acknowledge OUT VME
A22 CIAKCC-00 CHO signals.

BO4 CBGOCC-00 CHO This signal puts in short circuit
the Bus Grant 0 IN and the Bus
Grant 0 OUT VME signals.

BOS CBGOCC-00 CHO
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Table B.6.3 VME Bus Interface Signals - 201 Connector Pin
Assignmment and Description (Cont'd.)
Signal Signal
Pin N. Name Source| Description
BO6 CBG1CC-00 CHO This signal puts in short circuit
: the Bus Grant 1 IN and the Bus
. Grant 1 OUT VME signals.
BO07 CBG1CC-00 CHO :
BO8 .. i"CBG2CC~00" | CHO* 4"*THis signal puts ‘in $hoft 'circuit
the Bus Grant 2 IN and the Bus
Grant 2 OUT VME signals.
BO9 CBG2CC-00 | CHO
B10O CBG3CC-00 CHO This signai puts in short circuit
: the Bus Grant 3 IN and the Bus
» : Grant 3 OUT VME signals.
(\ B11l CBG3CC-00 | CHO
A23 VADMD4+00 VME ADdress MoDifier (bits 4 and 5).
Three-state driven lines that
provide to the CHO board the VME
Cl4 VADMD5+00 VME | Bus master type identification.
A29 VADDO2+00 VME
A28 VADDO3+00 VME
A27 VADD04+00 VME
A26 VADDO5+00 VME VME Address Bus.
A25 VADD06+00 VME
C A24 VADDO7+00 | VME
C30 VADDO08+00 VME
c29 VADD09+00 VME




[ —— e fmmmm e — e e $mmmm fommmmm +

HONEYWELL INFORMATION . SPEC. NO. SHEET REVISION:
SYSTEMS ITALIA SGM2 PDD 134 !
PREGNANA MILANESE A78139983 OF 340 AA
fomm e ——————— e e fommmm fmmm———— *
Table B.6.3 VME Bus Interface Signals - 201 Connector Pin
Assignment and Description (Cont'd.)
. 'Signal Signal
Pin N. Name Source| Description
c28 VADD10+00 VME
c27 . vaDD11+00 VME
C26 4VADRI2400 | .VME
Cc25 VADD13+00 VME
C24 VADD14+00 VME
( C23 . | VADD15+00 | VME
Cc22 VADD16+00 VME
c21 VADD17+00 VME
Cc20 VADD18+00 VME VME Address Bus.
Cc1l9 VADD19+00 VME
Ccl8 VADD20+00 VME
cl7 VADD21+00 VME
Cle VADD22+00 VME
. Cl5 VADD23+00 VME
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SHEET REVISION

Table B.6.4 VME Bus Interface Signals - 202 Connector Pin
Assignment and Description

Signal Signal|
Pin N. Name Source| Description

A02-A22 | 2GND -—- | Logic GND level.
A24-A31
A32-B02
B12-B22
B31-C02
C22-C24
C31-C3% .

Al3-A29 ZVPO5S - +5V Voltage Supplay.
A30-BO1 '
B13-B32
C13-C29
C30

(ij AO1-Al9

A20-A21
A23-A25
A26-A27
A28-Bl4
B15-B16
B17-B18
B19-B20
B21-B23
B24-B25
B26-B27
B28-B29
B30-CO01
c21-C23
C25-C26
C27-C28

—_— f——— Pins not used.

B0O3 VRESERV+01l| -—- Signal line reserved for future VME
. bus enhancements.
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Table B.6.4 VME Bus Interface Signals -~ 202 Connector Pin

Assignment and Description (Cont'd.)

: 'Signal Signal

Pin.N. Name Source| Description

BO4 VADD24+00 VME

BOS VADD25-00 | VME

BO6 VADD26+00 | VME

BO7 VADD27-00 | VME VME Extended Address Bus.
BO8 vADD28+00 VME

B0O9 VADD29+00' VME

B10O VADD30+00 VME

Bl1l VADD31-00 VME
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B.7 CACHE BOARD PHYSICAL DESCRIPTION

The cache board is an "optional" 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;
'~ 174 physical Dual 1In 1line Packages, plus dicrete
resistors, capacitors and plus three 96 pin EURODIN
connectors; .
- about 45 W of power dissipation;
- 14.4 inch X 10.4 inch size board.

4

In Fig. B.7.1 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 Z01 and 202 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

PREPARED BY:

REVIEWED BY:

* SYSTEM CONTROLLER (SCO0)

PRODUCT DESIGN DESCRIPTION

M. FOLDES

A. LAZZARI
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c.1 SYSTEM CONTROLLER OVERVIEW

The SCO -is a single-module system controller that provides general
system 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 SCO0 was specially designed to be the System Controller Board of
the HISI SGM2 Microcomputer.
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C.2 MAJOR BLOCKS DESCRIPTION

The figure C.1 shows a Major Blocks Diagram of the SCO System
Controller. ‘

Cc.2.1 = 16.00 MHz SYMMETRICAL SYSTEM CLOCK

The clock signal is provided per the VMEbus specification. SYSCLK is
a 16.00-MHz symmetrical clock signal used for general system timing.

C.2.2 SYSTEM RESET GENERATION

An active-low system reset ( SYSRES* ) signal, approximately 300

milliseconds in duration, 1is generated by any of the following
conditions:

- 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 SCO
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* signal will be driven 1low by the SCO and 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.2.10).

It is possible to read in a proper register the AC-FAIL cause.

The AC-FAIL timing is the following:

AC-FAIL* | emmmmmm o e e
\- 4.5 msec -/
RESET* e
\-300 usec -/
ON* /OFF ittt

TO P.S.
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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*, DS1* and DSO* are all inactive, regardless the state of DTACK*.

C.2.5 BUS ARBITER IN FIXED PRIORITY

.

The bus arbitration subsystem is designed to prevent simultaneous
access of the VMEbus by two or more masters; it schedules request from
multiple . mastecrs for::optimun: bus.asage. -+ - .
The arbiter supports all four 1levels of bus request, w1th a typlcal
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* 1low. To prevent a master from
locking the bus, the arbiter will drive the BCLR* signal 1low upon
receipt of a request on a level higher than that of the current bus
master. The present master should then relingquish 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 1independent 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 handling all the handshake.
The SCO uses the MC68153 in a daisy-chain configuration.

c.2.7 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
stand-by.
At this cause a 3V lithium battery is installed on SCO board.
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c.2.8 OPERATOR PANEL INTERFACE

SCO0 has a connector for operator panel interface.
It handles:
- Eight data for two hex-display (TIL 311) and their blinking pin;
- The On and Stand-by buttons;
- 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 SCO0 to a remote
station that can give an ON or STAND BY command to the system.

C.2.10 POWER SUPPLY INTERFACE

The SCO0 System Controller provides the Power Supply Module
interface.

The interface signals provided on the VMEbus SCO 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- from Unattended System
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When one of the previous causes has occurred, the ON*/OFF 1line 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 the ON
command. A three seconds time-out controls the correct system power-up,
and if- in this time the DC does not go on, the system must 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 GENERATION

The causes of an OFF request to Power Supply can be three:
a- from button on operator panel
b- from US
c- from an AC failure

When one of the previous causes has occurred, the VMEbus ACFAIL*
line is driven 1low. 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 command 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* |==———mmmemme e

- . o ———— —— - ————— - e - - ——— ———

CPU COMM* mmmmmmmmmm oo mem e

SYSRES* S

- ———— ——— ———— — - —

ON*/OFF  ==—==-=====-————aue I
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c.2.11 PORTABLE EPROM

On the SCO0 System Controller tﬁere 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 5F000000 to address
SFFFFFFF,

It 1is possible to make all VMEbus «cycles (Read, Write,
Read/Modify/Write), but the SCO System Controller presents all its
resources.-on..the. 8, less «significant - pite: 437 D0).,-:sc -1t is addressable
only at odd address.

The following figure shows the total SCO0 memory maps:

Hex Address

e +
5F000001 ,
BUS INTERRUPTER REGISTERS

SFO0000F

o e +
S5F000011 | HEX DISPLAY i

ettt +

| R.F.U. l

et T +
5F000021 | SW REGISTER i

e +

] R.F.U.

e, ——,—— —————————
'5F000031 | ON OFF STATUS REGISTER

B e e ettt +

] R.F.U. |

ket +
SF000041

CLOCK CALENDAR REGISTERS

SFO00005F

tom +

| R.F.U. 1

T e e +
SF800001

32KBYTES PORTABLE EPROM

SF80FFFF

o e e +

| R.F.U. |
SFFFFFFF e e B R P e +
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C.2.12.1 BUS INTERRUPTER REGISTERS
tm————— ———— R i it fm———— o +
| ADDRESS | REGISTER NAME | AcC | INIT. vAL.|
e ——————— tm e - B T +
_$5F000001 | CONTROL REGISTER 0 R/W | 0000 0000
$SF000003 | 'CONTROL REGISTER 1 R/W | 0000 0000
$SF000005 | CONTROL REGISTER 2 R/W | 0000 0000
$5F000007 | CONTROL REGISTER 3 R/W | 0000 0000
$5F000009 | VECTOR REGISTER 0 R/W | 0000 1111
$5F00000B | VECTOR REGISTER 1 R/W | 0000 1111
$5F00000D | VECTOR REGISTER 2 R/W | 0000 1111
$SFO00000F | VECTOR REGISTER 3 R/W | 0000 1111

T p—— e N — - +

C.2.12.2 HEX DISPLAY

ADDRESS  +=-==#=—cetomme o pmm e e b e e e e e —

$5F000011 | D7 | D6 | DS | D4 | D3 | D2 | D1 | DO |
e i S S et Tt
(:\ most significant less significant
/’ hex-display value hex-display value

Write only register

C.2.12.3 SW REGISTER

ADDRESS s atat e g
$5F000021 | XX | xXx | XX | xx | p3 | b2 | b1 | DO |
it Dttt St Rttt databalat et R T R
D3 = SPARE
D2 = SPARE
D1 = SW CHECK (0=on 1l=off)

DISPLAY BLINKING ( O=on 1l=off)

Initial value XXXX XX00
Write only register
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C.2.12.4 ON OFF STATUS REGISTER
ADDRESS  #===mtmmmmtmmmmbmmmmdmmmmdmmm e b m e e e e e
$5F000031 | D7 | D6 | DS | D4 | D3 | D2 | D1 | DO |
fpommmbmcc oo et atm———t
IN READ
D7 = RESET CAUSE (1=button O=power-on)
D6 = OFF REQUEST BY AC-FAIL (l1=true O=false)
D5 = OFF REQUEST BY UNATTENDED SYSTEM (l=true O=false)
* D4 = OFF REQUEST BY BUTTON (l=true O=false)
'D3 = ON REQUEST STATUS BUTTON (1=open O=closed)
D2 = R.F.U.
D1 = ON REQUEST BY UNATTENDED SYSTEM (l=true O=false)
DO = ON REQUEST BY BUTTON (l1=true O=false)
IN WRITE

D7°D0 = MUST BE ZERO

TS
A WRITE CYCLE TO THIS ADDRESS CAUSE A SYSTEM SHUT-OFF.

(22 EE XX SR EE SRR EE RS REEEE SRR RS RERERRRRRERREEREERER]
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C.2.12.5 CLOCK CALENDAR REGISTERS
o ——— ittt e - e~ +
| ADDRESS | REGISTER NAME | Acc | SIGN. BIT |
o o e tm——— fmm e - +
$5F000041 CONTROL REGISTER R D3 DX DX DO
$5F000041 | CONTROL REGISTER W D3 D2 D1 DO
~ $5F000043 | TENTHS OF SECONDS R D3 D2 D1 DO
$SF000045 UNITS OF SECONDS R/W D3 D2 D1 DO
$SF000047 TENS OF SECONDS R/W D3 D2 D1 DO
$5F000049 UNITS OF MINUTES R/W D3 D2 D1 DO
$S5F00004B TENS OF MINUTES R/W D3 D2 D1 DO
- $5F0D0004D | UNITS OF HOURS R/W D3 D2 D1 DO
SSFO0004E i TTENSHOF *HOUR: ~r R 497 3Dz D1 DO
$5F000051 UNITS OF DAYS R/W D3 D2 D1 DO
$5F000053 TENS OF DAYS R/W D3 D2 D1 DO
$5F000055 UNITS OF MONTHS R/W D3 D2 D1 DO
$S5F000057 TENS OF MONTHS R/W D3 D2 D1 DO
$5F000059 UNITS OF YEARS R/W D3 D2 D1 DO
$5F00005B TENS OF YEARS R/W D3 D2 D1 DO
$5F00005D DAY OF WEEK R/W D3 D2 D1 DO
$5F00005F CLOCK SETTING/INT. REGISTER R/W D3 D2 D1 DO

( AU . o e . o +

NB: DX = MUST BE ZERO

C.2.12.6 32KBYTES PORTABLE EPROM

FIRST ADDRESS $5F800001
SECOND ADDRESS $5F800003

@ 6 06 0 00 00 0 00 0000 0 000 e s e

LAST ADDRESS $S5F80FFFF
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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.1 GENERAL DESCRIPTION

The Station Processor 0 is an intelligent communication processor
with SGM2-VME bus 1interface, which supports up to 8 full duplex
channels 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 pins connectors. One of these RS-422A interfaces is
also configured for local asynchronous communications at high speed.

In VME enviroment the Station Processor 0 is a slave controller fully
compatible ,which. responds. Lo .32-bit .addressing..and .8 .or .16 .bit data
transfers. Communications between the system CPUs and the SP can take
place in three ways:

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

-- from host to SP by. writing an 1l-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 area and of a static

RAM area subdivided in 64kbytes of 1local-memory and 32kbytes of
shared-memory.
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D.2 HARDWARE DESCRIPTION

The - Major Block Diagram of the Station Processor 0 board is
described in details in Fig. D.l where it is possible to individuate
the following functional blocks:
- MICROPROCESSOR
the microprocessor used 1is the 16 bit Motorola MC68000. It
operaktes..at:l12.5. Mhz.clock: and rit heas an:+addressing - capability
up to 16 Mbytes (see para. D.2.1);

- INT & INTA LOGIC

this logic pemmits to handle the interrupt lines (see para.
D02'20); : ! ' ’

(;” - CHIP SELECT AND CONTROL LOGIC FOR LOCAL/SHARED AREA
the main functions carried out by this logic are the following:

- generation of the chip-selects;

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

- generation of DATA TRANSFER ACKNOWLEDGE signal towards
MC68000;

- generation of a time-out signal (BERR 1line) 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 0 - MASTER PROCESSOR MEMORY MAP
INTERNAL BUS ‘ ' VME BUS *
FF.FF.FF l=cmemem e | mmme e
! RFU ! 256 Kbytes
FC.00.00 flommmmmmem e R
! ATTENTION LOGIC !
F8.00.00 !=meememom e | e 56.38.00.00
! RESET SYSTEM FAIL . 1
. F4.00.00 l----m--mmmmmm e ] —mm e 56.34.00.00
L ! . RFUU .. L
R0 -0 V10 10 TR 1 TR Oy IR |
! RFU !
EC.00.00 l=-eeememe e !
! IGOR !
E8.00.00 l—meemcme e 1
1 !
! RFU !
(iﬁ E0.00.00 !l=meemmoe e !
) ! ' !
: ! RFU !
! Co
D8.00.00 !=—meemcme e !
1 !
! RFU !
[ !
DO.00.00 !=—-cmmmeme e 1
1 !
! RFU !
! !
C8.00.00 !memeememecc e ! --T--se.oe.oo.oo
! : !
! SHARED SRAM ! 512 Kbytes
! !
C0.00.00 l=emmmmmcec e R 56.00.00.00

* Map for the first Station Processor with the Processor Number 0.

For the others see para. D.2.7 processor number and board type
detection.
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| e rcrrrcr e ——— !
BF.FF.FF ! !
! PIT !
! !
B8.00.00 !----cmmommmmm e !
! |
! RFU !
! !
B0O.00.00 !-=—=-omm e

A8.00.00 l=—mmcmmmmm e

ol
o]
c

A0.00.00 lemmmemccm e

-~
A
]
(]

98.00.00 l=mmmmmmmmmmmmmmm e |

90.00.00 l=mm===mmmmmmmmmmmmmmmmmmmm !

w
]
c

88.00.00

—— . - ——— —————————————— - —— ——

80.00.00 l===m=mmmmmmm e -
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80.00.00 R i ittt bt it !
. \ i
! RFU {
! !
78.00.00 e !
! !
! RFU !
S FTIHE TQO MIY g v o e o e e e e PR S
| !
! RFU !
! 1
68-00.00 ! ---------------------------- !
! 1
! RFU !
! !
(“y " 60.00.00 e e == ————— —————- !
) 1 . !
‘ ! SIO3 LINES 6-7 !
1 : !
58.00.01 e e !
! !
! SI02 LINES 4-5 !
! !
50-00-01 ! ———————————————————————————— !
! !
! SIO1 LINES 2-3 !
! 1
48.00.01 e it i e ————— !
! 1
1 SI0O0 LINES 0-1 !
! 1
40.00.01 e e !
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. I et et !

3F.FF.FF ! !

! RFU !

! !

38.00.01 l=mmmmmmmm e !

\ ] ]

! RFU !

! !

30.00.00 !=meemmm e !

1 ’ ]

! RFU !

! !

28.00.00 l-mm—mmmmm e m— e !

] 1

! RFU !

! , !

20.00.00 l==-mmmmmmmmm e !

e,
o
2]
>
t
%)
g -
=

18.00.00 !--——--memmme e !

! !

! LOCAL SRAM !

! !
10.00.00 !=-----mmmm e !

! !

! RFU !

! !
08.00.00 !--=---emmmmmmm e e

! 1 |

! EPROM ! 512 KByte

! !

00.00.00 !==m—m=mmmmmmm e R
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- ONBOARD/VME DECODE

this 1logic carries out the shared-bus requests to the BUSCON
when either the 1local processor or the system CPUs want to
transfer data into shared memory, or attention register, or BIL;

4 EPROM

two 16 Kbytes packages (Eprom 27128) have been utilized. These
two packages are connected in such a way as to constitute one 16
Kwords--banky ‘the required-access -vime “is 200 ns which allows the
dialogues to be carried out with one wait cycle. The 16Kwords
EPROM bank is mapped in the following address range:

- 16 Kwords bank: 00.00.00 Hex --> 00.7F.FF Hex.
The Eprom code carries out the following functions:
- Exception Vector Tgble;
- Resident Diagnostic Routines;

- H/W initialization of the whole SP board;

- LOCAL MEMORY

the local memory consists of 8X8 Kbytes SRAM packages plus two
64K x1 SRAM packages utilized 1like 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.FF Hex;

When an error occurs in the Local Memory, the check logic sets
the 68000 in the HALT state and asserts the VME SYSFAIL signal.

SYSFAIL condition can be removed under Operating System control
writing or reading ( byte or word length ) the RESET SYSTEM FAIL

flip/flop located at the following address:

F4.00.00 Hex
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The diagnostics can set the memory check bit to 0 for testing
the error detection circuit. For this feature the PC4 Port C bit
of the Parallel Interface Timer has been utilized.

To write always a 0 into the check memory, diagnostics must set
the PC4 bit to 0. For The Port C Addressing space, refer to
figure D.4 (MC68230 Register Model).

.

- SERIAL INPUT OUTPUT

four USART (SIO) have been used. Each of these controllers can
handle two Serial Ports (see para D.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 IBM and CENTRONICS type parallel
(;/ interface (see para. D.2.4). PIT 1is also utilized for
diagnostics purposes;

~ VME BUS CONTROLLER (BUSCON)

it is an interface device that assures VMEbus compatibility,
allowing either the SP0 microprocessor and the system CPUs to
dialogue with the shared devices;

- SHARED MEMORY

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

The SHARED MEMORY bank is mapped in the following address range:

C0.00.00 Hex =--> CO.7F.FF Hex;
- . When an error occurs in the Shared Memory, the. check logig
‘zé 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 to 0 for testing
the error detection circuit. For this feature the PC4 Port C bit
of the Parallel Interface Timer has been utilized.

To write always a 0 into the check memory, diagnostics must set

the PC4 bit to 0. For The Port C Addressing space, refer to
figure D.4 (MC68230 Register Model).

- VME BUS INTERRUPTER LOGIC

this logic acts as an interrupt requester on VMEbus (see para.
D.2.5);

- ATTENTION LOGIC

this logic pemmits the system CPUs to interrupt the SP (see
para. 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
inserted (SPO0 or LPO). (see para. D.2.7).
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D.2.1 I/0 MICROPROCESSOR
The SPO uses the Motorola "MC68000 16-BIT MICROPROCESSOR" with a 12.5
Mhz frequency clock.
The main characteristics of this microprocessor are the following:
- 64 pins Microprocessor;
- i6 bits Data Bus:;
- 24 bits Address Bus;
- 16 Megabytes which are directly addressable;
- I/0 mapped in memory;

- 17 internal 32 bits registers;

(:. - 32 bits Program Counter;

- 16 bits Status Register;
- 56 different types of instructions;

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

two 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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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;

= dteenotifibes o the “MCEBDT0 “whes*interrapts - -wWith “the highest
priority by coding the three 1lines, IPLO, IPL1, 1IPL2
(Interrupt Control);

- it acnowledges and handles the Interrupt Acknowledge cycle
using FCO, FCl, FC2 lines (Processor Status) and the Al, A2,
A3 address signals. ‘ ’
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The microprocessor of the SP

interrupts:

board

Level Interrupt

- with the

7 (NMI) NOT USED

LINE#0

I\ o~~~

SI00

LINE#1

o~ o~ N\~

6 SI0s

LINE$#2

o~ N\ o~~~

SIOl

LINE#3

—~ e~ A~

LINE#4

A

SI02

LINE#5

—~~ A~

5 Si0s

LINE#6

~ N\ o~ o~

SI03

LINE#7

St e b b e b g b e e e b s e e e N L e b v st b e = A b e b b e s e e N

~ e~ A~

4 NOT USED
3 TIMER
2 ATTENTION REGISTER

1 - ' PARALLEL PRINTER

SPEC.

NO.

A78139983

handles

highest

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

SHEET
166
OF 340

the

priority

RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request

RX Cord.
Request
Request
Request

RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request

following
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All the interrupts are vectored

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.

(3

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.

The/HE68U0U *M1 Croprocessor “can "De ‘set’” at ah“‘lntefrupt Priority
Level" so that the interrupts having a lower or equal priority will
not serviced. '
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D.2.3 SERIAL INPUT OUTPUT

The SPO serial pérts allow Local Asynchronous Communications by means
of RS-232C (Vv24/v28) and RS-422A (V1l) electrical interface.

The choice between the electrical interfaces RS-232C and RS-422A 1is
made using different cables.

The handiing of the serial ports are made by the Serial Input Output
(S10) 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/write);

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

- Self-test capability;

- daisy chain priority interrupt 1logic provides automatic
interrupt vectoring without external logic;

- Asynchronous features:
* 5,6,7 or 8 bits/character
1,1/2 or 2 stop bits
even, odd or no parity
x1l, x16, x32 and x64 clock modes
break generation and detection
parity, overrun and framing error detection

* ¥ ¥ ¥ %
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D.2.3.1 CONFIGURATION

The configuration consists of 8 Serial Ports . These ports or lines
are indicated as follows:

/ / RS-232C (up to 38.400 Bps)
! LINE#0 > ASYNCHRONOUS
. ! \ RS-422A (up to 19.200 Bps)
SI00 " <
o / RS-232C (up to 38.400 Bps)
.V LINE#1.> ASYNCHRONOUS . . , L e :
AN \ RS-422A (up to 76.800 Bps)
/ / RS-232C (up to 38.400 Bps)
! LINE#2 > ASYNCHRONOUS
! \ RS-422A (up to 19.200 Bps)
SI01l <
! ‘ / RS-232C (up to 38.400 Bps)
! LINE#3 > ASYNCHRONOUS
\ \ RS-422A (up to 19.200 Bps)
/ / RS-232C (up to 38.400 Bps)
! LINE#4 > ASYNCHRONOUS
! \ RS-422A (up to 19.200 Bps)
SI1I02 <
! / RS-232C (up to 38.400 Bps)
! LINE#5 > ASYNCHRONOUS
\ \ RS-422A (up to 19.200 Bps)
/ / RS-232C (up to 38.400 Bps)
! LINE#6 > ASYNCHRONOUS
| \ RS-422A (up to 19.200 Bps)
SI03 K<
1 / RS-232C (up to 38.400 Bps)
! LINE#7 > ASYNCHRONOUS
\ \ RS-422A (up to 19.200 Bps)

To the LINE#0 is assigned the role of CONSOLE.

The maximum distance reachable with the RS-232C interface 1is 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 DISTANCE

- —— - ——— G . e e W A S S . —— ———— - - - ———— -

up to 20KBps. 1200 meters

76.8 KBps. 320 meters
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The SIOs Address Summary Table is given below (all the SIOs accesses
must be performed on the LOWER DATA BUS):
e it e e +
ADDRESS ABBREVIATION # LINE REGISTER NAME ACCESS
(Hex) READ/|READ
WRITE |ONLY
——————— e i bt b T SRR SRR
40.00.01 CMDREG 0 Command Register X
40.00.03 MODECTL 0 Mode Control Register| X
40.00.05 _INTCTL ., 0 L) lnterr.. . Control Reg. X
40.00:07 7 *"SYNC L S 0 | Sync Word Register 1 X
40.00.09 SYNC 2 0 Sync Word Register 2 X
40.00.0B RCVCTL 0 Receiver Control Reg. X
40.00.0D XMTCTL 0 Transmitter Contr.Reg X
40.00.0F STAT O 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 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
40.00.1D 0 (Note 1) X
40.00.1F 0 (Note 1) X
©40.00.21 CMDREG 1 Command Register X
40.00.23 MODECTL 1 Mode Control Register X
40.00.25 INTCTL 1 Interr. Control 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 Transmitter Contr.Reg| X
40.00.2F STAT O 1 Status Register 0 X
40.00.31 STAT 1 1 Status Register 1 X
40.00.33 DATARG 1 Data Register X
40.00.35 TCREG 1 Time Constant 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, read as "FFH".

C

2 - Only one Vector Register,

accessible through either channel.
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ADDRESS ABBREVIATION # LINE REGISTER NAME ACCESS
(Hex) . READ/{READ
WRITE |ONLY!
—————— it e Eaiata e et T ST S
48.00.01 CMDREG 2 Command Register X
48.00.03 MODECTL 2 Mode Control Register X
48.00.05 INTCTL 2 Interr. Control Reg. X
48.00.07 SYNC 1 2 Sync Word Register 1 X
48.00.09 SYNC 2 2 Sync Word Register 2 X
48.00.0B RCVCTL 2 Receiver Control Reg. X
48.00.0D . XMTCTL 2 Transmitter Contr.Reg X
48 .00.0F STAT O 2 Status Register 0 ] X
48.00.11 STAT 1 2 Status Register 1 X !
48.00.13 DATARG 2 Data Register X
- 48.00.15 TCREG 2 Time Constant Reg. . X
(:/ 48.00.17 BRGCTL 2 Baud Rate Gen.Cnt.Reg| X
48 .00.19 VECTRG 2/3 Int.Vect.Reg.(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 Register X
48.00.23 MODECTL 3 Mode Control Register X
48.00.25 INTCTL 3 Interr. Control Reg. X
48.00.27 SYNC 1 3 Sync Word Register 1 X
48.00.29 SYNC 2 3 Sync Word Register 2 X
48.00.2B RCVCTL 3 Receiver Control Reg. X
48 .00.2D XMTCTL 3 Transmitter Contr.Reg X
48.00.2F STAT O 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 Time Constant Reg. . X
48.00.37 BRGCTL 3 Baud Rate Gen.Cnt.Reg X
48.00.39 VECTRG 2/3 Int.Vect.Reg.(Note 2) X
48.00.3B 3 (Note 1) . X
48.00.3D 3 (Note 1) X
48 00 3F 3 (Note 1) X
____________________________________________________________________ +
~ Notes:
‘i/ 1 - Not used, read as "FFH".

2 - Only one Vector Register, accessible through either channel.
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ADDRESS ABBREVIATION # LINE REGISTER NAME ACCESS
(Hex) READ/ | READ
‘ WRITE|ONLY
_______ g S g g R S
50.00.01 CMDREG 4 Command Register X
50.00.03 MODECTL J 4 Mode Control Register| X
50.00u66 "¢ #ENTCTL. .- «4 “tm + “{™incverr. Control Keg. X
50.00.07 SYNC 1 4 Sync Word Register 1 X
50.00.09 SYNC 2 4 Sync Word Register 2 X:
50.00.0B RCVCTL 4 Receiver Control Reg. X
50.00.0D XMTCTL 4 Transmitter Contr.Reg X
50.00.0F STAT O 4 Status Register 0O X
50.00.11 STAT 1 4 Status Register 1 X
50.00.13 DATARG 4 Data Register X
e, 50.00.15 TCREG 4 Time Constant Reg. . X
(J, 50.00.17 BRGCTL 4 Baud Rate Gen.Cnt.Reg X
50.00.19 VECTRG 4/5 Int.Vect.Reg.(Note 2) X
50.00.1B 4 (Note 1) . X
50.00.1D 4 (Note 1) X
50.00.1F 4 (Note 1) X
50.00.21 CMDREG 5 Command Register X
50.00.23 MODECTL 5 Mode Control Register X
50.00.25 INTCTL 5 Interr. Control Reg. X
50.00.27 SYNC 1 5 Sync Word Register 1 X
50.00.29 SYNC 2 5 Sync Word Register 2 X
50.00.2B RCVCTL 5 Receiver Control Reg.| = X
50.00.2D XMTCTL 5 Transmitter Contr.Reg X
50.00.2F STAT O ) Status Register 0 X
50.00.31 STAT 1 5 Status Register 1 . X
50.00.33 DATARG 5 - Data Register X
50.00.35 TCREG 5 Time Constant Reg. . X
50.00.37 BRGCTL 5 Baud Rate Gen.Cnt.Reg X
50.00.39 VECTRG 4/5 Int.Vect.Reg.(Note 2) X
50.00.3B 5 (Note 1) . X
50.00.3D 5 (Note 1) X
50 00 3F 5 (Note 1) X
o e e e e = = = = = = — — = — — = - ——— —
Notes:

C

1 - Not'used, read as "FFH".
2 - Only one Vector Register, accessible through either channel.
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ADDRESS ABBREVIATION # LINE REGISTER NAME ACCESS
(Hex) READ/|READ
WRITE |ONLY
Rt et ST e ekt o fm———
58.00.01 ‘CMDREG 6 Command Register X
58.00.03 MODECTL 6 Mode Control Register X
58.00.05 INTCTL 6 Interr. Control 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 Transmitter Contr.Reg X
58.00.0F STAT O 6 Status Register 0 X
58.00.11 STAT 1 6 Status Register 1 X
58.00.13 DATARG 6 Data Register X
(“ 58.00.15 TCREG 6 Time Constant Reg. . X
: 58.00.17 BRGCTL - 6 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
58.00.1F 6 (Note 1) X
58.00.21 CMDREG 7 Command Register X
58.00.23 MODECTL 7 Mode Control Register X
58.00.25 INTCTL 7 Interr. Control Reg. X
58.00.27 SYNC 1 7 Sync Word Register 1 X
58.00.29 SYNC 2 7 Sync Word Register 2 X
58.00.2B RCVCTL 7 Receiver Control Req. X
58.00.2D XMTCTL 7 Transmitter Contr.Reg X
58.00.2F STAT O 7 Status Register O X
58.00.31 STAT 1 7 Status Register 1 X
58.00.33 DATARG 7 Data Register X
58.00.35 TCREG 7 Time Constant Reg. X
58.00.37 BRGCTL 7 Baud Rate Gen.Cnt.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
A e ————— +
Notes:

C

1 - Not used,

read as

"FFH".

2 - Only one Vector Register, accessible through either channel.
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The line Bit Rate must be specified during the SIO initialization
sequence by’ loading an 8 bit Time Constant for every Bit Rate
Generator.

The following table supplies the Time Constant values for the most
frequently line speeds:

! : ! ! ! ! !
!Time con!Time con!Divided !Time con!Time con!Divided

!

i

!Decimal ! Hex. ! by !Decimal ! Hex. ! by !

1(X1 CK) !(X1l CK) !(X1 CK) !(X16 CK)!(X16 CK)!(X16 CK)!

! ! 76800 ! 16 [} 10 ! 4 ! 1 ! 1 ! 4 !
! ! ! ! ! ! ! ! 1
! B ! 38400 ! 32 ! 20 ! 4 ! 2 ! 2 ! 4 1
[ ! ! ! ! ! ! !
! T ! 19200 ! 64 ! 40 ! 4 ! 4 ! 4 ! 4 !
1 ! ! ! ! ! ! ! !
! ! 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 I ! ! ! ! ! ! !
! ! 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! o

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

For further details refer to 68564 data sheet.
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D.2.3.2 ELECTRICAL INTERFACE

The Serial Ports use as interface

female pins.

The connector of each line 1includes
interface signals.

SGM2 PDD

connectors

both

SPEC. NO.

A78139983

SHEET

OF 340

the RS-232C
The table given below shows the pin assignment:

176

! ! ! !
!Connec.! Interface Circuit Name ! Note !
!IPin. N...! : ! !
v ] !
! ! ! !
! 1 ! Cable Shield Ground 1o * g
! 2 | Transmitted Data [ !
! 3 | Received Data vk !
! 4 | Receive Data A 1S !
! 5 ! Receive Data B ! S8 !
! 6 ! Not Used [ !
! 7 ! Signal Ground (|
! 8 ! Transmission Data A ! S !
! 9 ! Transmission Data B 'S !
] 1 ] !
* RS-232C Interface

$ RS-422A Interface

The interface signals

standard packages:

RS-232C
+ 1488 (Driver)
+ 75154 (Receiver)

are driven and

received using the

RS-422A
+ 3487 (Driver)
+ 3486 (Receiver)

9 path CANNONs with

and RS-422A

following

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.
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D.2.4 TIMER AND PARALLEL PRINTER INTERFACE

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

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

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

A register model that includes the corresponding Register Selects is
shown in Fig. D.4. For further information refer to "16-BIT
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" pag. 4-509 - 4-537.

b) PARALLEL PRINTER INTERFACE - The Parallel Printer Interface allows
the connection to printers with electric parallel interface both of
the IBM and CENTRONICS types. Fig. D.2 shows the major block diagram.

This 1interface is implemented by mean a programmable parallel
interface (MC68230) plus some DRIVERs and RECEIVERs of the Low Power
Schottky type. The dialogue with the printer must be performed
programming the MC68230 in the following mode:

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

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

- some pins of the Port B must be programmed in output mode to
drive printer command and some ones in input mode to receive
printer status, as shown below:
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PI/T PORT B (bit Input/Output)
MSB LSB
7 -6 5 4 3 2 1 0
1 ] ] ! { 1 ] ! !
!X tototrtotryrvrrrrr1ao
1 1 1 ! [} | ] ] !
B! ! ! !
! ! ! !
! ! | mmmm—- BUSY:
. ! ! ! 0 --> Active
! ! ! 1 --> No Active
! ! !
! !
LSRR B

—————————— ERROR
S L Qe Y allo AT LV E
1 --> Active

b s bw e g 0 gem b e s

.............. PE (Paper Empty)
0 --> Active
1l --> No Active

tem 0= gem tem gun b= e V= gum S gus o= pmm b=

e SLCT
0 --> Active
1 --> No Active

S Sem gem tem pen t=e Gem S gem e

0 --> No Active
1l --> Active

G fem = fem fem Sem tem fem gem fee fem (e g Sem

—————————————————————————— > SLCT 1IN
0 --> No Active
1 --> Active

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

- handshake pin H4 must be used as an edge-sensitive status input
pin to produce an interrupt to MC68000 when there 1is the
trailing edge of the ACKNLG signal with the meaning of character
request. The character should be sent only if the printer is
ready (not busy) and no. error condition is present.

N.B. - The write of the data register (Port A) involve a hardware
generation of the data STROBE signal timing without software
management necessity (see Fig. D.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 shown in Fig. D.4. For further information refer to "16-BIT
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" pag. 4-509 - 4-537.

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

The SP board connects the printer unit via a signal cable (with
twisted-pair and shield) 5 meters max in lenght with a 37 pin
connector at the board unit end, and a 36 pin connector on the printer
end. :

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

PI/T PORT C (bit Input/Output)

MSB LSB
7 6 5 4 3 2

Pt
o

-
)
-
o
°
y
y
y

]

!

T NOT USED

!

__________ NOT USED
______________ NOT USED
__________________ TIMER INTERRUPT

0 --> Active
1 --> No Active

G b= 4 S e b= e 4= en s s G

-------------------- > DIAGNOSTIC INV. CHECK
0 --> Active
1 --> No Active

G tem o= Gem fem Sme Gem Som g G G Sme e Smm gem G
Vo

R ettt > PRINTER INTERRUPT
0 --> Active
1 --> No Active

! ---------------------------- > PRINTER INT- ACKO
0 --> Active
1 --> No Active

Gmm o o Gem fmm (e g em fem Pem e few fem bmm em Gme Gem o fee fem G G peam S

L it et DLt T > TIMER INT. ACK.
0 --> Active
1 --> No Active
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Fig. D.2 - Parallel Printer Interface Block Diagram
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//
ST =>7T // ] ]
BUSY /! Lo ! !
/T
! ! //
roro ! /7 !
ACKNLG T ! !
approx 5us ! ! !
---------- R Lo !
! // _
. \/ ! N/ // \/ \/
DATA . /\ ! /IN_// /\ /N\__
! ! ! //
! ! ! //
. . I T 2 3 I
STROBE S U N 1 ! v
| !
! 0.5! 0.5! 0.5! <=- us min
1<==>1<==>1<==>1

a) IBM Interface Timing

0-10 us ===>!==1<==-

tom S b .-!

e Transfer Cycle —-=-====-—-—=—==—- >!
! !
\/ \/ \/
DATA /\ /\ /\
! |
!1 us!l us!l us! Host !
! min! min! min! Response !<{-====-==- > 1
1<==>1<==>1¢==>1! Time !
|
! ! !
STROBE LT !
! 0-20 us !
! !<--note 1-->1<K-=>1! !
1 !
- ->T 1 ! ] !
BUSY 1 ! ! !
]
|
!
!
!

ACKNLG

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



HONEYWELL INFORMATION SPEC. NO. | SHEET |REVISION
SYSTEMS ITALIA SGM2 PDD 182 \
PREGNANA MILANESE A78139983 | OF 340 AR |
--------------------- +—-——-———-—----—--—-*-——-————-—-+-——---—-+---————‘w

ADDRESS  (Hex)

7 6 S < 3 ? ' 0
Port Mode 132 ) | o "y "2 M1 Port General
68.00.01 Conteo! (radie [(rabte | Sense | Sensr | Seawe | Sense] Control Register
. SVCRQ taterewot Port Interiupt Port S«vécel
88 . 00 . 03 Setect 1S Pioity Contiol Request Regester
o B« Ba Bu T 8n Port A Dsu
B8.00.05 Bu | 8u | 84 ro A O
7 6 ) < ] 2 | 0
. p Port 8 Dats
g8. 00.07 B;l 06“ 85" e‘" BJ-« 8?" 8‘-1 60" Ovecion Register
8u Bt 8t 8n 8« 84 84 8u g::c?og.:\:oiuﬂ
88.00.09 3 ¢ s . 3 2 \ o c
- - on Intecrupt
". 88.00.08 InteruDt Vecior Numbet Vearor Regner
W2 H1 | ML
Pout A H2 Conwrol tnt | SVCRO| Stat | Port A Conwol
08 .OO ¢ OD Submode Enable| Enadbte | Cirat Register
' " o - 8 Conuol
83.00.0F Pot B e Convol i | sveRo| sud | B8 Conv
Submode Eratle| Enabte | Cint
84 [-Z] 8t B B .2 B« Ba Port A Dsta
08.00.11 v |6 s ¢ -3 |2 1 ¢ | Reguier
. . 8t Bu B8n [ Ba [: 1) Porr 8 Davs
88.00. 13 e7| (' 5 ¢ a ? \ 0. Regsier
) . Pon A Atternate
BB.00.15 . |5 | & ] & f En ] Ba ] G B O e
. ! i ¢ 8 8 8.1 But P P Pon B Alternate
Bt e " " « o I Reguste
BR.00.17 S I A I Sl I I I
B 8« Bt -] B4 84 84 Ba Regester
88.00.19 Al AR Nl I Bl I Bl Bl Bl
88.00.18 e8] 2 | s | ras | kas | wis | Register
08 00 ID s - Y ) . . . - tnit)

: : - . - . 0 . [
88.00‘1? TOUT/VIACK 20 . Cloch Tomer Tl“.e' Control
38.00.21 Conuot Cit Conuey franiy Recsier

B8a 8n 8« B« Bu 8n Ba B8« Tamer Interupt
BR.NNO.23 . 0 | Vecior Reguier

° ? 6 ) 4 3 2 1 Q
38.00.2 O I S R W SR N S G
a8 00 2? 1] But en 8a 8u B Bt B« Counter Pretosd

. - n 22 2 2 e '8 i) 6 | Register THght

[:1H Bu B8n Ba B8u B8« 8u 8at .
18.00.29 15 1¢ 13 12 " 10 ] 8 | tMal
‘ o 8. B« But
38.00. 28 bl ERAN AR A A BN B A e
08 .00 - - - . . hd d d hd (neat)
88.00 ;? Bat B4 €nu B¢t -] Ba Bt 8« Count Register
U 23 2 b 0 19 18 7 16 | (e
8u Ba .| B« Ba B8« Ba 8n [\7} et
08.00.31 15 e 3] [} " 10 9 8
68.00.33 Ba | Ba °s" ’:" e; "; s"' ':' (Lowl
? 6
Tener Status
88.00.35 ! = | 1.1l J2os =S
88 ° 00 ® 37 - . - . . - o - [V 1]
88 - 00 . 39 - . Py - . . . . ()
88 - 00 . 38 . - - ) . o . - (LW 4]
08 -00 - 3 D - . Y 3 L) - . e [LV [}
1
88 . 00 . 3F . . . - L) . . - [PV

(*) - Unused, read as zero.



HONEYWELL INFORMATION
SYSTEMS ITALIA

PREGNANA MILANESE

Table D.l1 - Parallel-Printer Connector Pin Assignment and
Interface Signal Description

tSignal!

! ! . !

Signal ! Source ! Description !

'Pin N.! Name ! ! !
! ! ! ! !
! ! ! ! !
! 1 { STROBE ! HOST ! Data sampling strobe: it clocks data !
! ! ! ! lines into the printer interface logic.!
! ! ! ! The signal level is normally HIGH; !
! ! ! ! write-out of data is performed at the !
! ! ! ! LOW level of this signal. STROBE pulse !
! ! ! ! width requirements are shown in Fig. !
! ! ! ! D.3 for IBM and CENTRONICS interfaces. !
! ! | ] 1
! ! ! ! 0 !
! 2 ! DATAO ! HOST ! * Least Significant Bit (2 ) !
! ! ! ! !
! ! ! ! !
! 3 ! DATAl ! HOST ! !
! ! ! ! !
! ! ! ! !
! 4 ! DATA2 ! HOST ! These signals represent the character !
! ! ! ! to be printed or the control code to !
! ! ! ' be executed by the printer: normally, !
! 5 ! DATA3 ! HOST ! these informations are given in ASCII !
! ! ! ! code. Each signal is at HIGH level !
! ! ! ! when data is logical "1" and LOW when !
! 6 ! DATA4 ! HOST ! logical "0". Data Set-up and Data Hold !
! ! ! ! Times requirements are shown in Fig. !
! ! ! ! D.3 for IBM and CENTRONICS interfaces. !
! 7 ! DATAS ! HOST ! !
! ! ! ! !
! ! ! ! !
! 8 ! DATAG6 ! HOST ! !
! ! ! ! !
! ! ! ! 7 !
! 9 | DATA7 ! HOST ! * Most Significant Bit (2 ) !
| t 1 { !
! ! ! ! !
! ! ACKNLG ! PRINTER ! Active LOW pulse. It indicates that !
| | 1 ! !
! ! ! ! !
! ! ! ! !
! ! ! ! !
! ! ! ! !
! ! ! ! !
! ! ! ! !

10

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. D.3 are
shown timing considerations for IBM
and CENTRONICS interfaces.

———————— +
, | SPEC. NO. SHEET REVISION!
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it o e fmmmm - R il +



SPEC. NO SHEET REVISION
l SYSTEMS ITALIA SGM2 PDD 184
PREGNANA MILANESE A78139983 OF 340 AA
T kL b T Teppu——— o e o e Ty - bmmm e
Table D.1 - Parallel-Printer Connector Pin Assignment and

Interface Signal Description (Cont'd.)

! !
!Signal! Signal

!IPin N.! Name
]

Source Description

11 BUSY PRINTER Active HIGH level. It indicates the
printer is not ready to accept any
data or control code. It is high in
the following cases:

©=puring ‘Bata entty;

- 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;

Vom gee 0o tum Sme tww fem Gwm S tem Gmw tem fem Gem Sem = Gem S

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

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

gnal are shown in Fig. D.3 for both
interfaces.

12 PE PRINTER 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 selected state, i.e. is in
READY state.

13 SLCT PRINTER

G Gom fom Qe fee s G pmm fn fem (e Pem fum G fn S G bem b few e (ow fem fuw s fom fem Smm s (=m fem fow dee (e Guh (em tee sew bem | tem fem o= o

Vow gon bn Pem Soo om0t Jam bem gum b bem Gem fem S fem Gom Gwm (s fem Gem Gem $m® fe fem Gme fm Gem fem feme fm em 00" fem Sem fem So® e tom | fae 0 gom  bom
k3
G Som bt fom Pmn gem |t oo G pom tomfgew Sum gew Sum s Fmm fum Sm e == gem S (o $mm Gme G s 0 Gw (e Gow 4P gem 0w gom o= sem tom ] gem S tem S

!
!
!
!
!
]
¢
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
[
!
!
!
[
!
!
!
!
!
!
!
1
)
!
!
!
!
!
!
!
!
!
1
!
1
!
!
!
!
!
!
1
!
!
1
!
1
!
!
!
!

Gem tem tem Gem Gem G gme bem bem Sem tem bem tem bem tem fow G Gee bew S Sme
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Table D.1 - Parallel-Printer Connector Pin Assignment and

Interface Signal Description (Cont'd.)

!Signal!

!Pin N.

Signal
Name

Source

Description

!
.
!
.
!
.
!
.
|
.
!
.
]
.
!
.
!
.
!
.
!

-
!

.
]

.
!

b4
!
.
!

.
!

.
1
.
!
.
|
.
|

.
]

.
!

.
!

.
!

.
1

.
!

.
|
H
!

.
|

.
!
.
!

.
!

.
!

H
]

H
!

.
!

.

14

!
!
!
!
!
!
!

AUTO

FEED XT

ten bom gem b= bem b | g te pom =

HOST

G S e b= gom tem |t tem e b=

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.

32

HOST

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

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

33

ERROR

PRINTER"

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

PAPER END state;
OFF LINE state;
Error state.

37

Vom e dem few tom sem [t Ves bem fen tem dem b tem tem b | tam st dem Gem e b fem S fee em e = tee o

SLCT IN

HOST

tun ges bem gt 00 fem|tms tum tem tem e e b= g S g [t tem taw tes Ve pee b fen Gee gew S gem S e e

This signal is applicable only for IBM
interface. Data entry to the printer.
is  possible only when the level of
this signal is LOW.

gow Gem Gom fem btem 0mn fum sew e fom ew fom mm fum e fem bew fue fwe 0o fon =w (uw (ew feu Sem few fem Som Sem fom $om e bew 0= o= S | 4em 4w b= e
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Table D.1 - Parallel-Printer Connector Pin Assignment and

Interface Signal Description (Cont'd.)

REVISION |

!Signal! Signal
!Pin N.!

!

.

Name

Source

Description

116-19

120-21"

122-23
124-25
126-27
128-29
130-31
134

!

GND

. tem fee tem gem | b= b= pme bem

tan e b e b o b= g 4

Logic GND level.

!
115-18
135-36

R‘F.Ul

Pins not used.

17

== = tem e

|
.
|

H
|
.
!
.
!
.
£
.
!
.
[}
.
!
.
!

-
!

.
!

.
|

.
|

.
|

.
!

.
!

.

ZVPO0O0

toan g b frae tm e e g b pmn P

o gee tomfoew tew e tom]gem b tum v .

Safety Ground.
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D.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-bit vector during
interrupt acknowledge <cycle. Besides it handles the daisy-chain
configuration.

The heart of this logic is the SIGNETICS 68154 Interrupt Generator
(IGOR), that provides this interface between an interrupting device
and the VME Bus.

Inside it has two registers:

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

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

The 1local processor writes the interrupt vector register to
generate an interrupt on any interrupt request level of the VME Bus.

The RO register has this layout:

’s@a’f”‘\m
7 6 5 4 3\2 1 &

—————— ENABLE INTERRUPT
0 --> No active
1 --> Active

S bem g G b Gmm

e me = CLEAR INTERRUPT REQUEST
0 --> No active
1 --> Active

! HIGH ORDER BITS OF
o mmm e ! INTERRUPT VECTOR

Gen Gem gem Gem G G few fs Gem fum bmm Sem Gem bem fow S G G
Vo tam gem e Gem Gws Gow fem Gwm o= = Se G $oe  gem S
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passed during an interrupt acknowledge cycle.

gy g ey g b ——— e Fommmm———
The Rl register has this layout:
* Register layout:
MSB LSB o
7 6 5 4 3 2 1 7
! ! ! !
! ! ! ! }
! ! ! ! _
' ! ! ] ] i ] T
! ! ! ! ! | —mm-- > IRQ1l:
: ! ! ! ! ! ! 0 --> No Active
PER TR SIAS TS SRR STWOE 27 S S PR LB 2T U ot SR
! ! ! ! ! !
! ! ! ! | - > IRQ2:
! ! ! ! ! 0 --> No Active
! ! ! ! ! 1 --> Active
! ! ! ! ! \
! ! ! ! —mmmemmm e > IRQ3:
! ! ! ! 0 --> No Active
! ! ! ! 1 --> Active
! ! ! !
! ! I mmmmmmmm e > IRQ4:
! ! ! 0 --> No Active
! ! ! 1 --> Active
! ! ! '
! ! e e > IRQS:
! ! 0 --> No Active
! ! 1 --> Active
{ |
e > IRQ6:
! 0 --> No Active
! 1 --> Active
[
e b > IRQ7:
0 --> No Active
1 --> 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

Writing a 1 to bit 2 of the RO register are reset all interrupt

0.

levels in the interrupt request register.

Setting bit 1 of RO all interrupt levels are enabled.

Bit 2 will always be read as
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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 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).



HONEYWELL INFORMATION | SPEC. NO. SHEET {REVISION
SYSTEMS ITALIA SGM2 PDD 190
PREGNANA MILANESE A78139983 OF 340 AA
T T Fmmm e b pomm—————— tmmm————— +
D.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, 1loaded by the
interrupting device, during interrupt acknowledge cycle.

Below are shown the registers layouts and access mode of this logic:
-".ATTENTION INTERRUPT REGISTER:
* Write/Read 8 bit register.
* Access mode:
ADDRESS: F8.00.00 Hex.
Read/Write UPPER DATA BYTE.
TAS.

* Register layout:

x
x
y
-
«

| mmmeee > NOT USED
__________ > NOT USED
-------------- > NOT USED
e > NOT USED
---------------------- > NOT USED
............. -=——--—------> READ SYSFAIL F/F
0 --> OK
1 --> Sysfail
T PP PR > INTERRUPT:
0 --> No Active
1 --> Active
__________________________________ > BUSY:

0 --> Free
1 --> Busy
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-~ ATTENTION VECTOR REGISTER
* Write/Read 8 bit register.
* Access mode:

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

* Register layout:

- o g
-
V- b
Voo s b
Vo femn B

(;i 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
SP0 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 which SPO board in the VME Bus 1is 1in the system fail
condition.
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D.2.7 PROCESSOR NUMBER AND BOARD TYPE DETECTION

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

- in which slot of the SGM2 VME Bus the SP0 board was inserted;
- the type of the board inserted (SPO or LPO);

- testing enviroment;

The layout of this register is¢

MSB LSB

.
- g
- g
[,
- g
- - b
-t o
- g

—————— > ALWAYS O

T

P

roo

ro

ro

P ! SPO / LPO BITS

oo et ! 000 = SPO

P ! 111 = LPO

'S T SN SRR '

oot

ittt > PROCESSOR NUMBER (bit 2)
P -
it > PROCESSOR NUMBER (bit 1)
| 1

]  memmemmmmesemcmceeec—ceo——eow- > PROCESSOR NUMBER (bit 0)
1

ittt --> LBT PRESENT

.FACTORY SIGNAL
ALWAYS 1 OUT OF TEST
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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
! ! 1 !
1 0! 0! 0! PROCESSOR NUMBER 0 - SP0O located at Hex 56.00.00.00
! ! ! ! (VME BUS ADDRESSING SPACE)
! ! N ! .
11 ! 0 !t 0! PROCESSOR NUMBER 1 - SP0O located at Hex 56.40.00.00
! ! ! ! (VME BUS ADDRESSING SPACE)
! ! ! !
1 0!t 11! 0! PROCESSOR NUMBER 2 - SP0O located at Hex 56.80.00.00
! ! ! ! : (VME BUS ADDRESSING SPACE)
! ! ! !
1t 11! 11! 0! PROCESSOR NUMBER 3 - SP0O located at Hex 56.C0.00.00
! ! ! ! (VME BUS ADDRESSING SPACE)
! ! ! ! ‘ .
1 0! 0! 1! PROCESSOR NUMBER 4 - SP0 located at Hex 57.00.00.00
! ! ! ! (VME BUS ADDRESSING SPACE)
! ! ! ! .
! 1! 0 1! 1! PROCESSOR NUMBER 5 - SP0 located ‘at Hex 57.40.00.00
! ! ! ! (VME BUS ADDRESSING SPACE)
! ! ! ! ‘
1 0! 1 !t 1! PROCESSOR NUMBER 6 - SP0O located at Hex 57.80.00.00
! ! ! ! (VME BUS ADDRESSING SPACE)
! ! ! !
111!t 1 111 ! PROCESSOR NUMBER 7 - SP0O located at Hex 57.C0.00.00
! ! ! !

(VME BUS ADDRESSING SPACE)
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D.3 VME BUS PIN ASSIGNMENT
(*) - signal low level active
e e e e e - +
VMEbus J1/P1 PIN ASSIGNMEMENT (ROW A)
tmm————— ittt o e +
PIN °
SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME
o bl Baadleghon ol e e el ot d ol e il B od > o - > - P S G B0 S ———— +
al VDATO00+00 DOO
A 2 VDATO01+00 D01
A 3 VDAT02+00 D02
A 4 VDATO03+00 DO3
A S VDAT04+00 D04
A 6 VDAT05+00 DO5
- A7 VDATO06+00 D06
(4, N VDAT07+00 D07
- A9 ZGND GND
AlO VSYCLK+00 SYSCLK
All ZGND GND
Al2 VDSTB1-00 DS1*
Al3 VDSTBO-00 DSO*
Al4 VWRITE-00 WRITE*
AlS ZGND GND
Alé6 VDTACK-00 DTACK*
Al7 ZGND GND
AlS8 VADSTB-00 AS*
Al9 ZGND " GND
A20 VINACK-00 IACK*
A21 VIACKI-00 IACKIN*.
A22 VIACKO-00 IACKOUT*
A23 VADMD4+00 AM4
A24 VADDO7+00 A07
A25 VvVADDO6+00 A06
A26 VADDO05+00 A0S
A27 VADDO4+00 AQ4
A28 vaADDO03+00 a03
A29 VADDO02+00 a02
A30 VADDO1+00 a0l
A3l ZVN12 -12 Vv
(Tx A32 ZVP0S +5 V
= e e ———— e —————————————— v am o e e e o o e i e +

CROSS—-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES

AND STANDARD VME MNEMONIC

(Cont.)
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VMEbus J1/P1 PIN ASSIGNMEMENT (ROW B)
te—————— o e - S it i e T +
PIN ) ‘
SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME
it I el e et ke +
B 1 BBSY*
B 2 BCLR*
B 3 ACFAIL*
B 4. SBGOCC-00 BGOIN*
B 5 SBG0OCC-00 BGOOUT*
B 6" SBG1CC-00 BGlIN*
B T o o n SBGICGET - L 1 s BGIOUT?
B 8 SBG2CC-00 BG2IN*
B 9 SBG2CC-00 BG20UT*
B10 SBG3CC-00 BG3IN*
B1l1 SBG3CC-00 BG30UT*
B12 BRO *
B13 BR1*
B14 ‘ BR2*
-~ B15S BR3*
(ﬁ B16 | VADMDO+00 AMO
B17 VADMD1+00 AM1
B18 AM2
B19 VADMD3+400 AM3
B20 ZGND GND
B21 SERCLK (1)
B22 SERDAT (1)
B23 ZGND GND
B24 VINRQ7-00 IRQ7*
B25 VINRQ6-00 IRQ6*
B26 VINRQS5-00 IRQS*
B27 VINRQ4-00 IRQ4 *
B28 VINRQ3-00 IRQ3*
B29 VINRQ2-00 IRQ2*
B30 VINRQ1-00 IRQ1*
B31 ZVP5SB + 5 V STDBY
B32 ZVPO0S + 5V
e e e e e e ——— +

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

( NOTE:
(1) SERCLK and SERDAT represent provision for a special serial
communication bus protocol still being finalized
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VMEbus J1/P1 PIN ASSIGNMEMENT (ROW C) i
e ————— R i ittt i bt ettt R P +
PIN .
SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME ,
Bl it el ettt bt +
c1 VDATO08+00 DO8 '
Cc 2 VDAT09+00 - D09 y
c 3 VDAT10+00 D10 ;
c 4 VDAT11+00 D11 :
CS5 VDAT12+00 D12 \
C 6 VDAT13+00 D13 j
c 7 VDAT14+00 D14 ;
C 8 VDAT15+00 D15 '
C 9 ZGND GND ?
cl0 VSYFAL-00 SYSFAIL*
Cll VBUERR-00 BERR¥*
Ccl2 VSYRES-00 SYSRESET*
Cc13 VLWORD-00 LWORD*
Cl4 VADMDS5+00 AMS5 :
Cc15 VADD23+00 A23 !
C16 VADD22+00 A22 '
cl7 VADD21+00 A2l
c18 VADD20+00 A20
cl9 VADD19+00 Al9 ,
c20 VADD18+00 AlS8
c21 VADD17+00 Al7
Cc22 VADD16+00 Alé
Cc23 VADD15+00 AlS
c24 VADD14+00 Al4
C25 VADD13+00 Al3
C26 VADD12+00 Al2
c27 VADD11+400 All
c28 VADD10+00 Al0
c29 VADDO09+00 AQ9
c30 vADDO8+00 AO08
Cc31 ZVP12 + 12 Vv
C32 ZVP05S + 5V
e e e ———  —— — — — — — — — ———————————— +

(Cont.)

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

REVISION
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VMEbus J2/P2 PIN ASSIGNMEMENT (ROW A)
fomm— - e ettt i e et ittt +
PIN .
SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME
Rl el e e e b +
Al USER I/0
A 2 ZGND USER I/0 (GND)
A3 ‘ USER I/0
A 4. USER 1/0
A S USER I/0
A6 ° USER I/0
A 7 ) O S AP ) IR N .USSR.IJQ C‘OGND‘J B A
A 8 USER 1/0
A9 USER I/0
Al0 USER I/0
All USER 1/0
Al2 USER 1/0
Al3 ZVP05 USER I/0 (+5 V)
Al4 : USER 1/0
) AlS USER 1/0
(~\ Al6 USER I/0
. Al7 USER 1/0
Al8 VPNUMO+00 USER I/0 (PROCESSOR NUMBER)
Al9 VPNUM1+00 USER I/0 (PROCESSOR NUMBER)
A20 VPNUM2+00 USER 1/0 (PROCESSOR NUMBER)
A21 USER I/0
A22 ZGND USER I/0 (GND)
A23 USER I/0
A24 ZGND USER I/0 (GND)
A25 ' USER I/0
A26 USER 1/0
a27 USER 1/0
A28 . USER I/0
A29 ZVP05 USER 1/0 (+5 V)
A30 ZVP05 USER 1I/0 (+5 V)
a3l ZGND USER I/0 (GND)
A32 ZGND USER I1/0 (GND)
e +

CROSS—-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
AND STANDARD VME MNEMONIC (Cont.)
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VMEbus J2/P2 PIN ASSIGNMEMENT (ROW B)
o ——— o ————————— - e et ettt +
PIN )
. SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME .
e e e +
B 1 ZVPO5 + 5V
B 2 ZGND GND
B 3 VRESERVD+01 RESERVED
B 4°' VADD24+00 A24
B 5 VADD25+00 A25
B 6 VADD26+00 A26 |
B 7 - VADD2.3++0C - gD 5
B 8 VADD28+00 A28
B 9 VADD29+00 A29
B10 VADD30+00 A30
B1l1 VADD31+00 A3l
B12 ZGND GND
B13 ZVP05S +5 VvV’
Bl4 D16
B15S D17
B16 D18
B17 D19
B18 D20
B19 D21
B20 D22
B21 D23
B22 ZGND GND
B23 D24
B24 D25
B25 D26
B26 D27
B27 D28
B28 D29
B29 D30
B30 D31
B31 ZGND GND
B32 ZVP05S +5 V
e e e e ————————— -4

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES

AND STANDARD VME MNEMONIC

(Cont.)
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VMEbus J2/P2 PIN ASSIGNMEMENT (ROW C)
o ———— o e - o e +
PIN )
SIGNAL DESIGN NAME STANDARD VME MNEMONIC
NAME
Fomm e | e e e | e e e e +
c1 , USER I/0
Cc 2 ZGND USER I/0 (GND)
Cc 3 USER I/0
C 4. USER 1/0
C S5 USER I/0
C 6 USER I/0
c el e s raUSER I,
Cc 8 USER I/0
Cc 9 USER I/0
Cc10 USER I/O
Cll1 USER I/0O
cl2 USER 1/0
Ccl3 ZVP05S USER I/0 (45 V)
Cl4 . USER 1/0
~ Ccls USER I/0
(;; cle USER I/0
Ccl7 USER I/0
Cc18 : USER I/0
Ccl9 USER 1/0
c20 USER I/0
cz21 USER I/0
c22 ZGND USER I/0 (GND)
c23 USER I/0
C24 ZGND USER I/O (GND)
Cc25 USER I/0
C26 USER 1/0
c27 USER I1/0
c28 ) USER 1/0
c29 ZVPO5 . USER I/0 (+5 V)
Cc30 ZVP05 USER I/0 (+5 V)
c31 ZGND USER I/0 (GND)
Cc32 ZGND USER I/O (GND)
. ——— +

CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES
AND STANDARD VME MNEMONIC
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SECTION E
LINE PROCESSOR (LPO)

PRODUCT DESIGN DESCRIPTION

PREPARED BY: P. GONELLA

REVIEWED BY: A. GRASSI
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E.1l GENERAL DESCRIPTION

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

In VME enviroment the Line Processor 0 is a slave controller fully
compatible which responds to 32-bit addressing and 8 or 16 bit data
transfers. Communications between the system CPUs and the LPO can take
place 1n4three ways: :

-- from“host e LPO - Or - wice overse oy Mressage’ 1m‘erchange via a
shared-RAM allocated on the LPO;

-- from host to LPO by writing an 1l-bit attention register to
interrupt the LPO;

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

The memory of the LP consists of 32Kbytes EPROM area, 512Kbytes of
Local Dinamic Memory, 64Kbytes of Shared Sram Memory and 16Kbytes of
1/0 Sram Memory.
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E.2 HARDWARE DESCRIPTION

The Major Block Diagram of the LINE Processor 0 board is described
in details in Fig. E.l1 where it 1is possible to see the following
functional areas:

- the local area;
- the I/0 area;

v otievsharediares

The main functional blocks are:
- MASTER AND SLAVE MICROPROCESSORS
the microprocessors .used are the 16 bit Motorola MC68000. They
) operate at 12.5 Mhz clock and they have an addressing capability
( ‘ up to 16 Mbytes (see para. E.2.1); in this board one is master,
L the other is slave and it emulates a DMA.

- MASTER AND SLAVE INT & INTA LOGIC

this logic permits to handle the interrupt lines (see para.
E.2.2.);

NOTIFY INTERRUPTS.

by this logic the slave processor can interrupt the master
processor and viceversa. (see para. E.2.2);

- CHIP SELECT AND CONTROL LOGIC FOR 1/0, LOCAL AND SHARED AREA
the main functions carried out by this logic are the following:
- generation of the chip-selects:

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

- generation of DATA TRANSFER ACKNOWLEDGE 'signal towards

MC68000 ;
(j; - generation of a time-out signal (BERR line) every 1l6us if
on-board peripheral don't return DTACK signal within this:

time;

The 16 Mbyte addressing spaces of the processors are sunhdivided --
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LINE PROCESSOR 0 - MASTER PROCESSOR MEMORY MAP
INTERNAL BUS VME BUS *
FF.FF.FF ! ———————————————————————————— ! -----
! RFU ! 256 Kbytes
FC.00.00 l-o-mcemmmrm e e e L it
! ATTENTION LOGIC !
F8.00.00 !---cmmmmmr e e e L bt 56.38.00.00
! RESET SYSTEM FAIL !
“F4.00.00 l-———mmmmmm - [ el 56.34.00.00
! RFU !
F0.00.00 t--mcmmmmmrmr e e e !
o RFU !
EC.OO -00 ! ———————————————————————————— !
! IGOR !
E8.00.00 !~ e !
! ! .
! RFU !
! !
(i E0.00.00 l-—-—rmmrmrr e e !
i W ! !
: ! RFU !
! !
D8.00.00 !--—-c-eemmmrer e !
! !
! RFU !
! !
DO.00.00 lemecmm e e !
1 !
! RFU !
! !
C8.00.00 - e ! -—14—56.08.00.00
! !
{ SHARED SRAM ! 512 Kbytes
: ! !
C0.00.00 l!=-remmmrr e | e 56.00.00.00

*

For the others s
detection.

Map for the first Line Processor with the Processor Number 0.
ee para. E.2.7 processor number and board type
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R et !
BF.FF.FF ! '
! PIT !
! !
B8.00.00 !--—--c-mmmmmmmmm e !
! !
! RFU !
. ! !
. B0,.00.00. . t--=r--en —————— —~— -—1. -
L ke ! !
! PROCESSOR NUMBER REGISTER !
! !
A8.00.00 !-——mmmmmm e !
'WRITE NOTIFY VECTOR REGISTER!
A4.00.00 l--——mmmmm e !
! READ I/O TERM.VECT.REG !
A0.00.00 f=————mmmmm e !
! !
! RFU !
! !
98.00.00 !--—m—mmmmmm e !
! !
! RFU !
! !
90.00.00 !-——-—mmmmmm e !
! !
! RFU !
! !
88.00.00 !-———-memmmmmem e !
. ! !
! RFU !
! !
80.00.00 !-=----cmmmmmee e !
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e !
7F.FF.FF ! MODEM 0 REGISTER OUT !
7C.00.00 !==m—mmmmmmmm oo !

78.00.00 l=-mm=-=—mmmmmmmmmmmemmooo :

' 74.00.00 t-mmmmmmmmmmmmmmm e !
E ! RFU !
70.00.00 l~mmmme e !
! WRITE I/0 TERM. REG. !

6C.00.00 l=-ememmmm e !
! READ NOTIFY VEC. REG. !

68.00.00 l-mcmm e !
! !

! RFU !

! . !

60.00.00 !==m=m=mmm e !
1 !

! RFU !

! !

58.00.01 !==m=mm—mmmmmm e !
! !

! SI02 LINES 4-5 !

! !

50.00.0]1 !l---cemmrccrceccm e !
! !

! SIO1 LINES 2-3 !

! !

48 000 .01 ! ---------------------------- !
! !

! SI00 LINES 0-1 !

1 !

40.00.0]1 !=-=e-mceecmecm e !
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3F.FF.FF ! !
! RFU !
3 1
38.00.01 !--mmmmmmmmm e meo oo !
! 1
! RFU !
: ! !
30.00.00 !--—m-mmmmmmmmm e !
! 1
! I/O SRAM !
! !
28.00.00 l===m——mmmmmmm e !
! !
! RFU !
! !
20.00.00 l-—=——=mm—m—mmmm oo ! )
! !
! RFU !
! !
18.00.00 !===—-m—mmmm e !
! !
! RFU !
_ ! ‘ !
10.00.00 !===m—m——mmmm e !
1 |
! LOCAL DRAM !
! | !
08.00.00 l==——-—mmmmmmmm e L
! !
! LOCAL DRAM ! 512 KByte
! !

00.00.00
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LINE PROCESSOR 0 - SLAVE PROCESSOR MEMORY MAP

INTERNAL BUS VME BUS *
FF.FF.FF l-memmmmmmm e e ! -
' ! RFU ! 256 Kbytes
FC.00.00 !--—mmm—ommmmmmmmm e R
! ATTENTION LOGIC !
F8.00.00 !--—=m=—---—mmommmmmmmmmmo o L 56.38.00.00
' ! RESET SYSTEM FAIL !
F4.00.00 !-—=——-—-mmmmmmmm —————- R 56.34.00.00
. ' ! RFU !
CFDAO0.00 st - - -_—
! RFU !
EC.00.00 l=—m=mm e !
! IGOR !
E8.00.00 !-—=———mmmmm e !
1 ' |
! RFU !
! . !
CE0.00.00 l=—mmmmmmmmm e !

4\ J
x
o
c

D8.00.090 e e - !
1 !
! RFU !
! {
DO.00.090 e e e !
! !
! RFU {
! ! .
C8.00.00 I e it D L bl b | e 56.08.00.00
! 1
! SHARED SRAM 1 51? Kbytes
! 1
Cc0.00.00 e e | e 56.00.00.00

* Map for the first Line Processor with the Processor Number 0.
For the others see para. E.2.7 processor number and board type
detection.
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m e e e !

BF.FF.FF ! !

! PIT !

! !

B8.00.00 l=—mm==mm oo !

) ! !

! RFU !

. ! !

B0.0D.0D . t=cmmmmm 7 e e e

A8.00.00 e et !
IWRITE NOTIFY VECTOR REGISTER!

A4.00.00 e e !
! READ‘I/O TERM.VECT .REG !

A0.00.00 e e e !
N ! . 1
( / ! RFU !
! !

98.00.00 L e el ettt T b !
! !

! RFU !

! !

90.00.00 e !
! |

! LOCAL DRAM !

{ !

88.00.00 e !
1 !

! LOCAL DRAM !

! !

80.00.00 L et it L D L L !
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e !
7F .FF.FF ! MODEM 0 REGISTER OUT !
7C.00.00 l==cemmem e e e !

78.00.00 !

' 74.00.00 lmmmmmmmmmmmmmmmm e '
g ! RFU !
70 000000 !—--—'— ---------------------- !

! WRITE I/0 TERM. REG. !

6C000000 ! -------------------------- !

! READ NOTIFY VEC. REG. !

68.00.00 l-mememem e !

1 !

! RFU !

! !

(j; 60.00.00 l-mmmemmmem e !
- ! RFU !
! !

58000-01 !- -------------------------- !

1 !

! SI02 LINES 4-5 1

! !

50.00.0]1 !==ememem e !

! !

! ~ SI0O1 LINES 2-3 !

! !

48.00.0]1 l=mmemmme e !
! !

! SIO0 LINES 0-1 !

! !

40.00.01 l==memmme e !

o +
SHEET jREVISION
210

OF 340 AA
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R it !
3F.FF.FF ! !
! RFU !
! !
38.00.01 l---cmmmme e !
! !
! RFU !
» !
B E VO T oy e e e e ey
] !
! I/0 SRAM !
! !
28.00.00 f---—--mmmmmmm e !
| |
! RFU . !
! !
(ﬁa 20.00.00 l--mmmmmem e !
! !
- ! RFU !
! !
18.00.00 l-----moeme e e !
! !
! RFU !
! !
10.00.00 l-—--mmmmmm e !
1 |
! EPROM !
! !
08.00.00 !-=---meemmmmmm e S e
! ' !
! EPROM ! 512 KByte
! !
00.00.00 !-----—mmmemmemme e | -
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- ONBOARD/VME DECODE

this 1logic carries out the shared-bus requests to the BUSCON
when either the 1local processor or the system CPUs want to
transfer data into shared memory, or attention register, or BIL;

- I/0 MEMORY

The 1/0 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/l16Kwords 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 LP0O board;

- LOCAL MEMORY

the local memory consists of 16 256K x1 DRAM packages plus two
256K x1 DRAM packages utilized 1like 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 --> B87.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 =--> O07.FF.FF

When an error occurs in the Local Memory, the check 1logic sets
the 68000 in the HALT state and asserts the VME SYSFAIL signal.
SYSFAIL condition can be removed under Operating System control
writing or reading ( byte or word length ) the RESET SYSTEM FAIL
flip/flop located at the following address:

F4.00.00 Hex for the system bus

56.34.00.00 Hex for tHéIVME'bus (fiféf pfocessor
number)

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).

- 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 1logic which permits to send single or periodic
programmable interrupts to the MC68000 microprocessor and to
connect the printers having an IBM and CENTRONICS type parallel
interface (see para. E.2.4). PIT 1is also utilized for

~ diagnostics purpouses, notify interrupts and it is located in

the local area:

- VME BUS CONTROLLER (BUSCON)

it is an interface device that assures VMEbus compatibility,
allowing either the LP0 microprocessor and the system CPUs to
dialogue with the shared devices;
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- SHARED MEMORY

the shared memory consists of eight 8Kx8 SRAM packages plus two
64Kx1l SRAM packages wutilized 1like <check bit. The 64 Kbytes
packages are connected in such a way to constitute one 32 Kwords
bank. This memory can be accessed at byte length (right byte and
left byte) and at word length with at least four wait cycles.

D)

The SHARED MEMORY bank is mapped in the following address range:

S

Lk e T s 0000 00 T HeX ey M THTFF TFFHex; T

When an error occurs in the Shared Memory, the check 1logig
asserts the BUS ERROR signal to the processor that is reading
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 board (see para. 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.2.1 ‘MASTER AND SLAVE MICROPROCESSORS

The LP0 uses two Motorola "MC68000 16-BIT MICROPROCESSOR" with a 12.5
Mhz frequency clock. :

The main characteristics of this microprocessor are the following:
- 64 pins Microprocessor;
—‘i6 bits Data Bus;
- 243Gty a0t . T _
- 16 Megabyées which are directly addressable;
- I/0 mapped in memory;
- 17 internal 32 bits registers;
- 32 bits Program Cdunter;
- 16 bits Sﬁatus Register;
- 56 different types of instructions;

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

- two priviliged statuses: SUPERVISOR status and USER
status.

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 1initial time the master is in HALT state until the slave
initializes the LPO0 board. When the slave processor finishes its job,
(it prepares exception tables, it down-loads programs in the local and
1/0 memory from shared memory, etc.), it wakes up the master writing a
logic zero in the PC2 bit of the PIT Port C. (see para. 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.

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

Master 68000 access to LOCAL MEMORY in 400 ns.
I1/0 MEMORY in 560 ns.
SHARED MEMORY . in 640 ns.
Slave 68000 access to LOCAL MEMORY in 560 ns.
-1/0 MEMORY in 320 ns.

SHARED MEMORY in 800 ns.
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If the MASTER processor wants to read or write the I/O0 memory and
at the same.time, the SLAVE processor wants to have an access to the
LOCAL MEMORY, the MASTER processor re-runs the last instruction after
the end of the slave access in the LOCAL MEMORY.

In case of TAS 1instruction on the I/0 memory by the MASTER
processor during the same condition upon described, the master will
not re-run the instruction, but a BUS ERROR will happen. A software
treatment of this BUS ERROR must be done.

For further details refer to "16 BIT MICROPROCESSOR DATA MANUAL"
Revision“3une " I958EROTZR *SE "MOTORODE “Tive .« .
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802 .2

MASTER AND SLAVE INT & INTA LOGIC

The INT & INTA LOGIC carries out the following functions:

it receives the interrupt signals;
it handles the interrupt priorities;

it notifies to the MC68000 the interrupts with the highest
priority by coding the three 1lines, IPLO, IPL1l, IPL2

" (Interrupt Control);

it acknowledges and handles the Interrupt Acknowledge cycle
using FCO, FCl, FC2 lines (Processor Status) and the Al, A2,

A3 address signals.

In the LP0 board ‘have been realized two interrupt & interrupt
(W~ acknowledgment logics: one for the master processor, the other for the
J slave.
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The master handles the following interrupts:

Level

+ with the highest
priority

7 (NMI)

6 SIOs

1
0

- with the lowest
priority

ON

Interrupt
NOT USED
/
1
! LINE42
]
SIOol !
|
! LINE#3
1
]
1
1
|
! LINE#0
]
SIO00 <
]
! LINE$#1
]
1
1
]
]
! LINE#4
!
SI02 !
|
! LINE#S
1
]
\
NOT USED

o~ N\ o~ o~ ~ o~ A~ ~ N\ ~ o~ o~ o~ A~ A~ S\ o~ A~

—~—~ A~

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

Special
RX Data
TX Data
STS CHG

e Fom———— e +
SPEC. NO. | SHEET |
219
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RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request -

RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request

RX Cond.
Request
Request
Request

INTERRUPT FROM DMA EMULATOR (SLAVE PROCESSOR)

TIMER

ATTENTION REGISTER

PARALLEL PRINTER

NO INTERRUPTS

REVISION
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When the SLAVE needs to communicate with the MASTER processor it
must write . the 1interrupt wvector in the I/0 TERMINATION REGISTER
located at:

Hex 6C.00.01 for the write cycle
and
Hex A0.00.01 for the read cycle

Then writing a zero in the PCO bit of the Pit Port C, it gives
interrupt to the master at fourth level.

The right flow of the SLAVE operations is:

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

2) When the PCO is one, write the interrupt vector on the I/0
TERMINATION REGISTER.

3) Write a zero in the. PCO bit of the Pit Port C (INTERRUPT TO THE
MASTER). '

The MASTER processor, during the interrupt routine, will have to
set the PCO 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
interrrupts: '

Level ' Interrupt

+ with the highest
priority -

7 (WMI) NOT USED

6 " NOT USED )
! (.RXRDY DMA signal
! LINE#2 <
! ( TXRDY DMA signal

SI01 !

! ( RXRDY DMA signal
! LINE#3 <
! ( TXRDY DMA signal
!

5 SIOs <
!
!
[ ( RXRDY DMA signal
! LINE#0 <
! ( TXRDY DMA signal

S100 ! '

! ( RXRDY DMA signal
! LINE#1 <
! ( TXRDY DMA signal
\

rO NOT USED

3 NOT USED

2 NOT USED

1 NOTIFY INTERRUPT

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 glves the following priority

to each line (from highest to lowest):

Line 2 Receive Ready

Line 2 Transmit Ready

Line 3 Receive Ready

Line 3 Transmit Ready

Line 0 Receive Ready

- Line 0 Transmit Ready

Line 1 Receive Ready

Line 1 Transmit Ready

The interrupt vector

Hex
Hex
Hex
Hex
Hex
Hex
Hex

Hex

40

41

42

43

44

45

46

47

for
for
for
for
for
for
for

for

Line
Line
Line
Line
Line
Line
Line

Line

is automatically generated by a logic that
provides different interrupt vectors:

Receive Ready interrupt
Transmit Ready intérrupt
Receive Ready interrupt
Transmit Ready interrupt
Receive Ready interrupt
Transmit Ready interrupt
Receive Ready interrupt

Transmit Ready interrupt
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The master processor to 1interrupt the slave, must write the

interrupt vector in the NOTIFY REGISTER located at:

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, write the interrupt vector on the NOTIFY

REGISTER.

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

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 SERIAL INPUT OUTPUT

The LPO serial ports allow Local and Remote Asynchronous
Communications and Local and Remote Synchronous communication by means
of RS-232C (V24/vV28) and RS-422A (V11l) electrical interface.

The handling of the serial ports are made by the Serial Input Output
(S10) 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/write);

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

- Self-test capability;
- Dma pins;

- daisy <chain priority interrupt logic provides automatic
interrupt vectoring without external logic;

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

* * * * *

- Byte Synchronous features:

internal or external character synchronization;

one or two sync characters in separate registers;
automatic sync characters insertion;

CRC 16 or CRC-CCITT block check generation and 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-CCTITT block check aeneration and checkina:s

* % % * F *
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E.2.3.1 CONFIGURATION

The configuration consists of 6 Serial Ports .
are indicated as follows:

/
! /
B ]
- ILINE#0 <
- '
<t ‘! -
SIO0 <
! /
! !
ILINE#1 <
! !
’ \ \
(/" /
! /
: ! !
ILINE#2 <
! 1
! \
!
SIOl <
]
! /
! !
ILINE#3 <
| !
! \
\
/
! LINE#4 >
: 1
S102 <
!
! LINE45 >
\

/ RS-232C (up

ASYNCHRONOUS <

\ RS-422A (up

¢ BYNCHRONOYS ¢ "RE=232C “(up~

/ RS-232C (up

ASYNCHRONOUS <
\

SYNCHRONOUS <

ASYNCHRONOUS <
SYNCHRONOUS <
ASYNCHRONOUS <

SYNCHRONOUS <

ASYNCHRONOUS

/
\
/
ASYNCHRONOUS
\

RS-422A
RS-232C

RS-422A
RS-422A
RS-422A
RS-422A
RS-232C
RS-422A

RS-232C

RS-422A

(up

(up

(up

(up

(up

(up

(up

(up

(up

(up

To the LINE#0 is assigned the role of -CONSOLE.

These ports or 1lines

to 38.400 Bps)

to 19.200 Bps)

to 19,200 ‘Bps)
to 38.400 Bps)

to 19.200 Bps)

to 19.200 .Bps)

to 76.800 Bps)

to 100.000 Bps)

to 76.800 Bps)

to 100.000 Bps)

to 38.400 Bps)

to 19.200 Bps)

to 38.400 Bps)

to 19.200 Bps)
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The maximum speeds reachable by each line are:
! RS-232C ! RS-232C ! RS-422A ! RS-422A !
! ASYNC ! SYNC 1 ASYNC ! SYNC !
! ! ! ! !
LINE 0O ! 38.400 ! 19.200 ! 19.200 ! !
! ! ! ’ Y 4 ! !
LINE 1 ! 38.400 ! 19.200 ! 19.200 ! !
! ! ! ! !
LINE 2 ! ! ! 76 .800 ! 100.000 !
k! ! ! ! !
LINE 3 ! ! ! 76 .800 ! 100.000 !
! ' ! ! !
LINE 4 ! 38.400 ! ! 19.200 ! !
! ! ! ! !
LINE 5 ! 38.400 ! ! 19.200 ! !
! ! ! ! !

—— s ——— ————————— —— - — - ——————— - - ——— - ———— - -_—— - - -~ —————

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 DISTANCE
"""" up to 20KBps. 1200 meters
up to 40KBps. 600 meters
up to 80KBps. 300 meters
up to 100KBps. 240 meters

The choice between the electrical interfaces RS-232C and RS-422A
is made using different cables for lines 0/1/4/5. The lines 2/3 have
only the RS-422A interface.
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The SIOs Address Summary Table is given below
must be performed on the LOWER DATA BUS):

(all the SIOs accesses

e e e e +
ADDRESS ABBREVIATION # LINE REGISTER NAME ACCESS
(Hex) ‘READ/ | READ
WRITE |ONLY
——————— B e et e e Tt TP S SR,
40.00.01 CMDREG 0 Command Register X
40.00.03 MODECTL 0 Mode Control Register X
40.00,.85%, ./~ INTCTL ,, vl sunl oo 2Enterr.’Control Reg. | X
40.00.07 SYNC 1 0 Sync Word Register 1 X
40.00.09 SYNC 2 0 Sync Word Register 2 X
40.00.0B RCVCTL 0 Receiver Control Reg. X
40.00.0D XMTCTL 0 Transmitter Contr.Reg X
40.00.0F STAT O 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 Constant Reg. . X
(j/ 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
40.00.1D 0 (Note 1) X
40.00.1F 0 (Note 1) X
40.00.21 CMDREG 1 Command Register X
40.00.23 MODECTL 1 Mode Control Register X
40.00.25 INTCTL 1 Interr. Control 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 Transmitter Contr.Reg X
40.00.2F STAT O 1 Status Register 0 X
40.00.31 STAT 1 1 Status Register 1 X
40.00.33 DATARG 1 Data Register X
40.00.35 TCREG 1 Time Constant 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
e e +
™ Notes:
‘:: 1 - Not used, read as "FFH".

2 - Only one Vector Register, accessible through either channel.
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ADDRESS ABBREVIATION # LINE REGISTER NAME ACCESS
(Hex) READ/ | READ
WRITE |ONLY:
——————— e i i Rttt RS Sy .
48.00.01 CMDREG 2 Command Register X
48.00.03 MODECTL 2 Mode Control Register X
48.00.05 INTCTL 2 Interr. Control Reg. X
48.00.07 SYNC 1 2 Sync Word Register 1 X
48.00.09 SYNC 2 2 Sync Word Register 2 X
48.00.0B RCVCTL 2 Receiver Control Reg. X
48.00.0D XMTCTL 2 Transmitter Contr.Reg X
48.00.0F STAT O 2 Status Register 0 ‘ X
48.00.11 STAT 1 2 Status Register 1 X
48.00.13 DATARG 2 Data Register X
yas 48.00.15 | TCREG 2 Time Constant Reg. . X
(;/ 48.00.17 BRGCTL 2 Baud Rate Gen.Cnt.Reg X
48.00.19 VECTRG 2/3 Int.Vect.Reg.(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 Register X
48.00.23 MODECTL 3 Mode Control Register X
48.00.25 INTCTL 3 Interr. Control Reg. X
48.00.27 SYNC 1 3 Sync Word Register 1 X
48.00.29 SYNC 2 3 Sync Word Register 2 X
48.00.2B RCVCTL 3 Receiver Control Reg. X
48.00.2D XMTCTL 3 Transmitter Contr.Reg X
48.00.2F STAT O 3 Status Register O X
48.00.31 STAT 1 3 Status Register 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.Re X
48.00.39 VECTRG 2/3 Int.Vect.Reg.(Note 2) X
48.00.3B 3 (Note 1) . X
48.00.3D 3 (Note 1) X
48 00 3F 3 (Note 1) X
e e ———m———m—m——m—————————— +

(:‘ Notes: _
L 1 - Not used, read as "FFH".
2 - Only one Vector Register, accessible through either channel.
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ADDRESS ABBREVIATION # LINE REGISTER NAME ACCESS
(Hex) READ/|READ
WRITE |ONLY
i et Sttt e b pm———
50.00.01 CMDREG 4 Command Register X
50.00.03 MODECTL 4 Mode Control Register X
50.00.05 |  INTCTL 4 J_Interr. Control Reg. X
50.00%07 " "SYRC (L Y4 " 1 "Syné"Word "Register 1 X
50.00.09 SYNC 2 4 Sync Word Register 2 X
50.00.0B RCVCTL 4 Receiver Control Reg. X
50.00.0D XMTCTL 4 Transmitter Contr.Reg X
50.00.0F STAT O 4 Status Register 0 X
50.00.11 STAT 1 4 Status Register 1 X
50.00.13 DATARG 4 Data Register X
50.00.15 TCREG 4 Time Constant Reg. . X
50.00.17 BRGCTL 4 Baud Rate Gen.Cnt.Reg X
50.00.19 VECTRG 4/5 Int.Vect.Reg.(Note 2) X
50.00.1B 4 (Note 1) i . X
50.00.1D 4 (Note 1) X
50.00.1F 4 (Note 1) X
50.00.21 CMDREG 5 Command Register X
50.00.23 MODECTL 5 Mode Control Register X
50.00.25 INTCTL 5 Interr. Control Reg. X
50.00.27 SYNC 1 5 Sync Word Register 1 X
50.00.29 SYNC 2 5 Sync Word Register 2 X
50.00.2B RCVCTL 5 Receiver Control Reg. X
50.00.2D XMTCTL 5 Transmitter Contr.Reg X
50.00.2F STAT O 5 Status Reglister 0 X
50.00.31 STAT 1 5 Status Register 1 X
50.00.33 DATARG 5 Data Register X
50.00.35 TCREG 5 Time Constant Reg. . X
50.00.37 BRGCTL 5 Baud Rate Gen.Cnt.Reg X
50.00.39 VECTRG 4/5 Int.Vect.Reg.(Note 2) X
50.00.3B 5 (Note 1) . X
50.00.3D 5 (Note 1) X
50 00 3F 5 (Note 1) X
it et +
Notes:

2 - Only one Vector Register, accessible through either channel.
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The 1line Bit Rate must be specified during the SIO
by . loading

sequence
Generator.

an

3

bit

Time

Constant

for

initialization

every Bit Rate

The following table supplies the Time Constant values for the most

frequently line speeds:

DR

!Time con!Time con!Divided !Time con!Time con!Divided
o ey Lo Decimal sl Cihen. .

el Decdmal A rrHex.

0 -

-

by

!

1

!

1(X1 CK) !(X1 CK) !(X1l CK) !(X16 CK)!(X16 CK)!(X16 CK)!

1 1100000 ! 12 1 0C 1 4 ' N.A. ! N.A. ! N. A. !
! ! o v ! ! ! ! !
! 1" 76800 ! 16 1 10 1 4 [ 1 1 1 ] 4 1
! ! ! ! ! [ ! ! !
t{ B 1 38400 ! 32 i 20 ] 4 1 2 1 2 1 4 1
[N G ! (. 1 ! ! ! !
! T 1 19200 ! 64 1 40 1 4 1 4 T4 1 4 1
! ! ! 1 ! 1 1 ! !
1 17 9600 ! 128 1 80 1 4 1 8 1 8 ! 4 1
! ! 1 ! ! ! ! ! !
1 R !~ 4800 ! 16 1 10 1 64 T 16 T 10 1 4 1
1A ! ! ! ! ! ! !
!t T ¢ 2400 ! 32 1 20 ! 64 1 32 1 20 1 4 1
1 E ! ! ! ! ! ! ! !
! 17 1200 ! 64 1 40 ! 64 1 4 1 4 1 64 1
! ! ! ! 1 ! ! ! !
! ! 600 ! 128 1 80 1 64 1 8 1 8 T 64 [
! ! ! ! ! ! 1 ! !
! 1 300 ! 255 1 FF 1 64 T 16 1 10 ! 64 1
! ! ! ! ! ! ! ! !

Note: N.A. means

Not Applicable.



HONEYWELL INFORMATION SPEC. NO. SHEET REVISION
SYSTEMS ITALIA " SGM2 PDD 231 i
PREGNANA MILANESE A78139983 OF 340 AA

ittt i it tmmmm -~ e e 4

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

OUTPUT -(*) = INPUT FREQUENCY
FREQUENCY (divided by selected)x(Time Constant value in decimal)

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

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

For further details refer to 68564 data sheet.
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E.2.3.2 ELECTRICAL INTERFACE AND MODEM SIGNALS

The Serial Ports use as interface three kinds of connectors:

LI&E 0 25 pins connector with female pins;
LINE 1 25 pins connector with feméle pins;
LINE 2 15 pins connector with male pins;
LINE -3 15 pins connector with male pins;

" LINE ¢ 9 pins connector with femalg pins;
LINE 5 9 pins connector with feﬁale pins;

The 25 pins connector includes both RS-232C and RS-422A interface

signals. The table below shows the pin assignement:

{Connec.
!Pin N.

Interface Circuit Name Note

Cable Shield Ground
Transmitted Data

Received Data

Request to Send

Clear to Send

Data Set Ready

Signal Ground

Data Carrier Detect

Make Busy Out

Enable to receive Rx Clock
New Sync

Enable to receive Tx Clock
Transmitted Data A
Transmitted Data B
Transmitted Clock

Received Data A

Received Clock

Local Loop Back

Received Data B

Data Terminal Ready

W W

N = e e e pd e el et
CWOWENAOAVBEWNIEHFOWVW®OIANU & WN -

* % % ¥ % WU % AN RN % * X % X F ¥ * A X* ¥ *

21 Remote Loop Back

22 Ring Indicator

23 Data Rate Selector

24 Transmitted Internal Clock
25

Test Indicator

Gom s Gam §o8 Jem Gee fem Gom Gem (e P bow fum fem fem Gow few lom fuw (e fuw Son faw bom fom e Gum | gem bem fom G
G Joh fem pem s e Sem fom femw e Gem G fem G fem few S S G Qe Sem Sow fow femm Sew o 0w fum bom S e

Gm G gem tem Gem tem em fow e Sem Gem tem e s fem Gme Gen V== um fom (ew (o= fum Sme Ome (o= fom ¢em
Gom Gt gms b fem 4w bee Gam fom Gen bed fom dom (mm tum gem bem Gem fem Gom Sem bem e fem b b fum [ b b= pem

RS—232C Interface
RS-422A Interface

*»

n
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The ENABLE TO RECEIVE RX/TX CLOCK signals when in the low level,
allow to receive the external clocks.

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

]
tConnec.

1 1 1

! Interface Circuit Name ! Note !
'Pin N. ! ! !
! . ! 1 !
! ! ! !
! 1 ! Cable Shield Ground ' s !
! sz ¥ Tringmitted Dava .. U ST L A :
! 3 ! Not Used t S !
! 4 ! Received Data A 1S !
! 5 ! Not Used vt s !
! 6 ! Received Clock A [ !
! 7 { Transmitted Clock A !t 8 !
! 8 ! Signal Ground 1S !
! 9 | Transmitted Data B ! S !
! 10 ! Not Used [ !
! 11 ! Received Data B [ !
! 12 ! Not Used t s !
! 13 ! Received Clock B 1S !
! 14 ! Transmitted Clock B !t S !
! 15 ! Not Used ! 8 !

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
synchronous or asynchronous mode.

For these 1lines, 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.




U U

z T
o {
bl ]
4] < |
la < |
> |
W ]
(4 |
+

1
o |
= < |
W™y
w ™ 1
ool S I (PR |
4] (o'
]

+

!

. ™ |
O © |
=z (e }
o
. 3-
(@] — |
w © |
o ~ 1
9] < |
1

+

!

]

1

1

|

|

o ]
a) |
a, 1
1

o~ 1
= |
&) 1
wn ]
1

1

I

|

1

+

z |
o 1
—~ @
3 (3]
< £ W
==z
(< ANG Y- o |
O«
G ==
Z~ = |
— |
v < |
-z Z
IO I ol
W= Z
T 0O
Moo+
@m0
=z [o VI |
o [
T ]
: +

\ oo &owew

00000000

“ oon_ “ o-:~ “ -e—
oo SLISWL m desiny m PLESWL |,

<ol

e
Sotvy

;

&?

K 4

ﬁ.

v.a#L..m
L4

»LESTUNYL

o

m

it}

QO3A

K03C

BEISTWrJ e COISWY
.
m n...w Sov
sekl [®of ZOVE ¥S1SL
6% ““n * 6.'
- Nnﬂlnlvo_ MMn_ﬂ ~”
) H - esscoscssvsoet
- 1|LWMMMLA. o desselz
J&LﬂNHM S— |S— S ——
#ﬂu\E o s
Lyt =
= =
2 N
AR =
ZiIZ2Is|H sSli=|2 ad
SIE|=(8 S| E =]
HEHEE AEEE N
8 L35 8 L1z =
M << m << o Ly
=
Sizlels Sl 8 3
P L] L] . L]
m S|=|s m Zls|e

E.2 - Layouts and positions of the LP0 jumpers

Fig.
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In the figure E.3 are described the jumpers for the multiwire
boards.

These jumpers configure the 0-1-2-3 1lines in asynchronous or
synchronous communications and the clocks direction.
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Fig. E.3 - Layouts and positions of the LPO
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( MULTIWIRE BOARD )
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The 9 pins connector 1includes both the RS-232C and RS-4223

interface signals.

1 1 1
tConnec.! Interface Circuit Name ! Note !
'Pin N. ! ! !
! ! ! !
T ! T !
! 1 ! Cable Shield Ground [
! 2 ! Transmitted Data [ !
! X Receivet watlu S :
! 4 ! Receive Data A [ !
! 5 ! Receive Data B IS !
! 6 ! Not Used [ !
! 7 ! Signal Ground to*r st
! 8 ! Transmission Data A 1S !
! 9 ! Transmission Data B t $ !
1 1 . 1 !
* RS-232C Interface
$ RS-422A Interface

The table given below shows the pin assignment:
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The interface signals are driven and received using the following
standard packages:

RS-232C RS-422A
+ 1488 (Driver) + 3487 (Driver)
+ 75154 (Receiver) + 3486 (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 terminal is off.
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E.2.3.3 MODEM SIGNALS

Many modem signals are provided by the SIO, but not all. Thus
‘there are three registers, two for the output, one for the 1input,
which allow the connection of the two RS-232 lines.

MODEM REGISTER LINE O OUTPUT is located at:

Hex 7C.00.01
MODEM® REGISTER LINE 1 OUTPUT is located at: .

Hex 78 .00.01

and they bring this signal:

MSB LSB

y
y
y
°
o |
o
o
-

!

!

L LOCAL LOOP BACK
! 0 --> Active

! 1 --> No Active
!

—————————— REMOTE LOOP BACK
0 --> No Active
1 --> Active

-------------- - MAKE BUSY OUT
0 --> Active
1 --> No Active

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

108 ton fem loe Jom dom (eB Son fon tom Gem teum em Sem Sem Vem Sem Sm

...................... NEW SYNC
0 --> No Active
1 --> Active
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MODEM REGISTER LINE 0/1 INPUT is located at:
Hex 74.00.01
and it brings this signal:

MSB LSB

.
-
-
-
t— =
-
)
-
.

|

1 o , . i
N TEST INDICATOR LINE 0
! 0 --> Active

! 1 --> No Active

!

—————————— RING INDICATOR LINE 0

0 --> Active
1 --> No Active

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

—————————————————— NOT USED

S bem gee G fme Sew e e pem b= gem tew G e fuw b= few S

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

Gee G gem Gem Ve G gme b pam e e Som fm bem fews fom e Jum fam o= fem - O

e mm e e RING INDICATOR LINE 1
0 -=-> Active
1 --> No Active

---------------------------- DATA SET READY LINE 1
0 --> Active
1 --> No Active

e, . .~
Jan fuan fom (ad (100 tan dan 08B $ED fem (e s gom Gem gme G gew Gew few $ow e Sew Gem bee gem G Gem o bmm S

Y mmmemmmmmmmmmeeeee———______  NOT USED
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E.2.4 TIMER AND PARALLEL PRINTER INTERFACE

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

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

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

A register model that includes the corresponding Register Selects is
shown in Fig. E.6. For further information. refer to "16-BIT
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" pag. 4-509 - 4-537. ’

b) PARALLEL PRINTER INTERFACE - The Parallel Printer Interface allows
the connection to printers with electric parallel interface both of
the IBM and CENTRONICS types. Fig. E.4 shows the major block diagram.

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

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

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

- some pins of the Port B must be programmed in output mode to
drive printer command and some ones in input mode to receive
printer status, as shown below:




0 --> Active
l1 --> No Active

------------------ SLCT
0 --> Active
1 --> No Active
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PI/T PORT B (bit Input/Qutput)
MSB . LSB
7 6 5 4 3 2 1 0
! 1 ! ! ] | 1 1 ]
tXt!tot!totot 1t I tItI
[} ! 1 [} 1 1 | | ]
! ! ! ! ! !
! ! ! ! ! !
! ! ! ! et BUSY:
‘ ! ! ! ! ! 0 --> Active
! ! ! ! ! 1 --> No Active
! ! ! ! !
el et XA ERC L T € e ree b e o L ERR O L :
! ! ! 0 --> No Active
! ! ! 1 --> Active
] ! !
! || memmmeeeeeee e PE (Paper Empty)
| 1
! !
! L
!
|
!
!

0 --> No Active
1 --> Active

—————————————————————————— > SLCT 1IN
0 --> No Active
1 --> Active

.
S dem Gem bme bem tem e b pem dem few tom fme tum bee tem bem bee bem P4 tm tem tem e tem bem

—————————————————————————————— > AUTO FEED XT
0 --> No Active
1 --> Active

- handshake pin H4 must be used as an edge-sensitive status input
pin to produce an interrupt to MC68000 when there 1is the
trailing edge of the ACKNLG signal with the meaning of character
request. The character should be sent only if the printer is
ready (not busy) and no error condition is present.

N.B. - The write of the data register (Port A) 1involve 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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A register model that includes the corresponding Register Selects
is shown in.Fig. E.l1.1.4.3. 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 detailed
description of the interface signals are shown in table E.1l.

The LPO board connects the printer unit via a signal cable (with
twisted-pair and shield) S5 meters max in lenght with a 37 pin
connector at the board unit end, and a 36 pin connector on the printer
end. -

Lt e

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

PI/T PORT C (bit Input/Qutput)

MSB LSB
7 6 5 4 3 2 1 0

-
-
-
o
o
o
-
-

|

1

! mmm——— INTERRUPT TO MASTER
! 0 --> Active

! 1 --> No Active

]

__________ INTERRUPT TO SLAVE
0 --> Active
1 --> No Active

—————————————— MASTER PROC. HALT STATE
0 --> No Active
1 --> Active

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

bon ton fua lun jon Vem (em g G tom (e bem Jew Vow gem b= fum G

e e - > DIAGNOSTIC INV. CHECK
0 --> Active
1 --> No Active

ed boe tem Gem s tom ts bem dem oo bon bo® B 4= tee dee tm= tem pew S
G gem fom dom Jen 0o (oo fon (em (e tem Vo= dum tom S fem S Gem e pom

fem 0em fum $o8 fam to fee 08 fas $ad fan 0o 4oe 0o G 1o tme Sum few toe fem o=

------------------------- > PRINTER INTERRUPT
0 --> Active
1 --> No Active

fes 4as tem dem dem bem

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

Vot St dot be bom oo bes don (b fen
o

_________________________________ > TIMER INT. ACK.
. 0 --> Active -
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Fig. E.4 - Parallel Printer Interface Block Diagram
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//
->1 =1 // i i
BUSY / ! ! ! !
/ i
! ! //
P ! /Y !
ACKNLG ! ! ! ! !
approx 5Sus ! ! !
—————————— >l-——-1K-- !
1 _// _
\/ ] NN/ \/
DATA N\ s IN_/T___ N\ N_
! ] ] //
. ! ! ! //
T 1 T.r T // i 0
STROBE "~ v T P ! !
] |
!t 0.5! 0.5! 0.5! <-=- us min
1{=-=21<==>1K~-=>1
a) IBM Interface Timing
L e Transfer Cycle - ---—==--=~——- >t
! !
\/ \/ \/
DATA /\ /\ /\
! !
11 us!l us!l us! Host !
! min! min! min! Response ({=-=---===—- >
1{==>1K==>1K==>1 Time !
1
! ] [
STROBE o1 !
! 0-20 us !
! !1<--note. 1-->1<==>1! !
! !
->T 1 1 ! !
BUSY 1 ! T
1 {
0-10 us -—-->1--1<-—- o
[
1<—— 1
ACKNLG ! :
1{===>! 2.5-6.6 us
Note 1: Max duration is a function of the required operation.

NTRONICS Interface Timing

Fig. E.5 - Parallel Printer Interface Timing Diagram
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ADDRESS  (Hex ) )
? 6 S 4 B ] ? ' ‘o
Pot Modc [ThY " " "y 0151. L4 1ronn Generat
08 -00.01 Convol (rabke [(rabte | Seone | Senve | Sense J Sernne c::u::.;;,...
88.00.03 . SvCrRO Intcrrvot Port Interiupt Poet Servce
- Setect FIS Pioiity. Contiot Request Register
Bg .00. 05 8u )] [: 1] Bu On B8a [:]] Ba Port A Dats
h 3 6 5 P 3 2 \ 0 Oweciion Regester
i i ; ; i . ; a | fon8D
88. 00.07 B,‘ 86' aS' 8“ BJ' 87' Blt 80' O::cl'on.:eqhter
P . i . P P , , Pont C Data
G8. 00 .09 87‘ 86' 85( B"‘ 63‘ . 82' B“ %l Owecton Rog;sltt.
88 . QO . OB Intcrrupt Vecior Numbet hd hd ::2‘:':;:5:«
H2 H M1
88.00.0D Port A H2 Conteot It | SVCRO| Sua | Port A Conuol
. Submode Enable| Enable | Cut. | Register
' H4e H3 H3
83.00.0F Pout B & Contio! ot [SvCRO| sur | B2 Convol
Submode Enatle| Enable | Ct
88.00.1) 8a 8¢ | 81 | B4 | Ba | Bua Bt B4 | Port A Dsus
7 6 S [ 3 ? 1 ¢ Register
. en fn 8 Ba Bt ed 8u Ba Port B Dsta
88.00.13 ) ¢ 5 ¢ 3 b 1 0 | Regster
8. g: | 8 &i 8u | 8u | 8a | gu | Port A Anernaie
88.00.15 | e s |« | 2 1 o | Reowster
) Pont B Alternste
B B 8. B¢ 8« 8. 1 : 1 .
88-00- 17 7! s Sl <| 3‘ 7! 'l ol :eo.‘c‘.e;)
88 .00. 19 8a 84 Ba 8it 8« 84 Ba But R:;sm e
) ? 6 p) 4 3 ? 1 o !,
He H3 [av H1 : ot Staivs
88.00.18 tovet | tevet | tovet | tewer | M5 | vas | H2s | riS | Register
08 . 00 - lD - . . - - - - - (nott)
88.00.1F .tmn}mki. z; - .Cba. u. :w’um ol
¢ - et e e
88 M 00 * 21 Conuot Ca. Coniret € nanig Regrster
-7} 8a 84 8u B8n 8a 8a 8« Ta inter .
88.00.23 S A B A A A A AN Nt
88.00.25 T T T T =T =TT
8a Bt [:H] Bt 84 Ba Bit B8«
08.00.27 n n N 2 19 18 it 16 :"Q";:: ;_'“9“‘:“,"
B e Bu Bt [:H] Bt Bit Bit .
88.00.29 . 15 1€ 13 12 1 10 9 8 | (ma
' 8it Bit 84 8t B 8u 8« Bit
‘38-00.28 ) 6 s 4 3 2 1 0 (Low! .
68.00.2D PR PSS PR PR NP PR S e ,
8t Bt e B¢ B8a But B84 Bit Count D
88. 09 -2F n n n 2 19 18 17 .6 | (Hgn Reoister
[-H 8 .| B8a Bt Ba Ba 8u Ba .
88.00.31 s e 3 12 " 0 0 e | W
Ba 84 Bu (-1} .1} B8« B8« 84
88.00.33' y p A p 3 ) A o | o
88.00 .35 s 20S Tamer Status
- . 3 ] L] . Ld A M;"e’
88 ° 00 d 37 PY Y ™ o P - o . (et
G8. 00 .39 - - - - . - e . st}
88 - 00 . 38 ) - - . - o’ ° e 3 (757, ]
08 .00 - 30 - . e - ° o o o [ToV ]
88 . 00 . 3F o . - . - . o ° [TV 1]

(*) - Unused, read as zero.

Fig. E.6 - MC68230 Register Model
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Table E.1 - Parallel-Printer Connector Pin Assignment and

Interface Signal Description

i 1
1Signal! Signal |

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. E.5 are shown
timing considerations for IBM and
CENTRONICS interfaces.

! ! !

! Source ! Description !
!Pin N.! Name ! ! !
! ! ! ! 'l
! ! ! ! !
! 1 ! STROBE ! HOST ! Data sampling strobe: it clocks data !
! r ! ! lines into the printer interface logic.!
! L. ! ! The signal level is normally HIGH; !
! ! ! ! writefout“of_data_is,perfo;med at the !
! U ! "1"LDW 1eveél 6F this signal. STROBE pulse !
! ! ! ! width requirements are shown in Fig. !
! ! ! ! E.5 for IBM and CENTRONICS interfaces. !
! ! ! ! !
! ! ! ! 0 !
! 2 ! DATAO ! HOST ! * Least Significant Bit (2 ) !
! ! ! ! 4
! ! ! ! 1
! 3 ! DATAl ! HOST ! !
! ! ! ! !
! ! ! ! !
! 4 | DATA2 ! HOST ! These signals represent the character !
! ! ! ! to be printed or the control code to !
! ! ! ! be executed by the printer: normally, !
! 5 ! DATA3 ! HOST ! these informations are given in ASCII !
! ! ! . ! code. Each signal is at HIGH level !
! ! ! ! when data is logical "1" and LOW when !
! 6 ! DATA4 ! HOST ! logical "O". Data Set-up and Data Hold !
! 1 ! ! Times requirements are shown in Fig. !
! ! ! ! E.5 for IBM and CENTRONICS interfaces. !
! 7 ! DATAS ! HOST ! ' !
! ! ! ! !
! ! ! ! !
! 8 ! DATA®6 ! HOST ! !
! ! ! ! !
! ! ! ! 7 1
! 9 « DATA7 ! HOST ! * Most Significant Bit (2 ) !
! ! ! ! - !
! ! v ! !
! 10 ! ACKNLG ! PRINTER ! Active LOW pulse. Tt indicates that !
! ! ! ! !
! ! ! ! !
! ! ! ! !
! ! ! ! 1
! ! ! ! !
! ! ! ! !
! ! ! i !
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Table E.1 - Parallel-Printer Connector Pin Assignment and

Interface Signal Description (Cont'd.)

! !
!Signal! Signal
!IPin N.! Name
! !

!
11 ! BUSY

Source Description

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

the following cases:

-
r—

- During data entry;

- During printing operation;

- When the printer is in OFF-LINE (or
LOCAL) state; :

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

~

- As long as the INIT signal is LOW;

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

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

- During <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>