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Glossary

Preface

Welcome to the Sun YME-to-Multibus Adapter board. This manual presents a
functional and engineering description of the VME-Multibus board, tells you
how 1o sct the switches and jumpers, and also contains tutorials to assist you in
setting the configuration of the board for your particular application.

This manual contains three chapters and two appendices:

Functional Description — presents a basic functional description (lells you what
the board does), including a description of the interrupt, DMA, and clock cir-
Cuits,

Switches on the VME-to-Multibus Adapter Board — describes the purpose and
function of the DIP switches on the VME-to-Multibus board.

Theory of Operations — explains in some detail the electrical operation (how the
board works) of the VME-to-Multibus board,

Switch Setiings Worksheet — this appendix gives you space to work out the
switch settings for your own Multibus board. Includes examples.

Example Configurations — gives the switch settings for Sun-provided boards.

A few terms are used throughout this document which, without explanation, may
seem confusing. :

o Positive Logic — positive logic means that the asserted level (see below) of
a signal is the higher of the two voltage levels. :

o Negative Logic — negative logic means that the asserted level (see below)
of a signal is the lower of the two voltage levels, i

o Asserted — when we say that a signal is *‘asserted,”” we mean that it is in its
active, or true, state. In positive logic this means that a signal like READ,
when asserted, is equal to its most positive state. When a signal like
WRITE*, WRITE-, or WRITEN\ (the three are synonymous) is asserted it is
equal to its most negalive state.

—-%xil—



Preface — Continued

Logic 1 — in positive logic, alogic 1 stands for thc mere positive of the two
voltage levels. In negative logic, a logic | stands for the more negative of
the two voltage levels,

Logic 0 —- in positive logic, a logic 0 stands for the more negative of the
two voltage levels. A logic 0 in negative logic stands for the more positive
of the two voltage levels,

Set — mcans the same as logical 1.
Clear — means the same as a logical (0,

ON — when it refers to a switch (or switch section) sctling, is synonymous
with CLOSED. This means that the signal at the input of the switch (or
switch section) is shorted to its output.

OFF — when it refers 1o a switch (or switch scction) setting, is synonymous
with OPEN. This means that the signal at the input of the switch (switch
scction) is NOT SHORTED (signal is not passed) to its output.

CLOSED — when it refers to a switch (or switch section) setting, is
synonymous with ON. This means that the signal at the input of the switch
(swilch section) is shorted to its cutput.

OPEN — when it refers to a switch (or switch section) setting, is
synonymous with OFF, This means that the signal at the input of the switch
(switch section) is NOT SHORTED (signal is not passcd) to its output,

DIP — stands for Dual In-ling Package, and refers to the physical geomelry
of the chip (rectangular, with pins on the two longer sides).

DIP Switch — a multi-sectioned switch which has DIP peometry.

Switch — a device for making or breaking an cleetrical circuit. A switch
may have onc or more sections, each of which may control a circuit.

0x — hexadecimal prefix; the number following this prefix is in hexade-
cimal.

Finally, thanks to Doug Ward for all his help.
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Functional Description

1.1. Overview This manual describes the VME-to-Multibus™ adapter board for use in the Sun

VME products. This adapter board allows you to plug your own Multibus boards
into Sun’s VME backplane, and this manual tells you how to set the switches
approprialely.

Figure 1-1 VME-to-Multibus Adapter Board

Pl
P2
Multibus VYME-to-Multibus P2
Board Adapter
board
Pl
P3

tIf you already know how the switches work and just want to se1 the switches for your own Multibus
board, please see the switch seitings worksheet in the appropriate appendix.

4 sun :
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4 YME-Multibus Board Users” Manual

Figure 1-2  Adapter Board Layout
DIP
Switch PROM
12
VMEbus
Pl
DIP DIP DIP
Multibus Switch Switch Switch
P2 11 7 g
DIP DIP DIP
Swiich Switch Switch
q 5 6
DIP DIP DIP
Switch Switch Switch
3 1 2
DIP DIP
Switch Switch
9 10
(act (not VMEbus
wsed} used) P
Multibuz
Pl
IMP1 YMEbus
P3
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Chapter 1 — Functional Description 5

For location of the VME-to-Multibus adapter board in a Sun backplane, please
sec the Cardcage Slot Assignment and Backplane Configuration Guide, part
nurmber 813-2004, availablce through Sun Sales or Service,

1.2, What the Switches Do Switches on the adapter board allow you 1o

o gencrate a Multibus memory read or write commmand from the VMEbus
using the Multibus board as cither a 20-bit or 24-bit slave device;

o generate a Multibus I/O read or writc command from the VMEbus;

o generatc a DMA cycle from the Multibus board using the Multibus board as
either a 20-bil or 24-bit bus master;

o generate single-level or multi-level veetored interrupts,
Switches are set to define
o the base address of the Multibus memory and I/O spaces, and

o the block size of the Multibus memory and 1/O spaces.

@ S u n Revision A of 25 Seplember 1986
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2.1, Multibus Memory
Addressing—DIP

Switches on the VME-to-Multibus
Adapter Board

This section describes the DIP switches on the VME-to-Multibus Adapter
boards. Appendix A contains a worksheet for use by those who alrcady under-
stand the function of the switches; Appendix B contains this same informaticn
along with a step-by-step explanation as help should you need to sct the DIP
switches yourself.

Switches 5, 6,7,and 8
NOTE  For an explanation of some of the terms used in this (and other) sections, please
see the glossary included in the Preface of this manual. Briefly, a DIP switch is
composed of switch sections, each section of which will short (when the switch
section is set to ON) or open (when the swilch section is set to OFF) its circuit.
Figure 2-1 Example of a Typical 8-Section DIP Switch
P TITEERN p ™~ yd N Z AN yd N i N yd ™ i AN
ON ON
L 0— - - - - -~ 00— - - - - - = T - - - - == T - == I i T - == =
I | 1 | 1 | | I |
) 1 1 1 1 1 1 1 1
| | T I 1 | | I |
| 1 1 1 1 | 1 1 |
| (Signal | (Signal | (Signal i (Signal | (Signal | (Signal | (Signal | (Signal |
: name) : name) : name) : name) : name) : rame) : rname) " rame) L
: swilch ‘I switch : swilch : switch : switch : switch 'I switch : switch :
I section#1 1 section#2 1 sectien#3 1 secllen®d 1 secllon#5 1 section#6 1 sectlon#7 1 secllon#8 1
| 1 |
. : . | I | i 1 1
1 1 1 1 1 1 1 1 |
I | 1 I | 1 I | I
| | 1 | 1 1 ] 1 [}
L e e - = U A e e e - - - I, I A e e e e e - U I |
Nopol ~ s N rd ~\ 4 N, / N/ N e N\ v
The adapter board can respond 10 a block of addresses in the 24-bit VME address
space. When the adapter board sees an address within the selecied block, it
@ S un 9 Revision A of 25 September 1986
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10 VME-Multibus Board Users” Manual

passes all the address bits through to the Multibus board and generates a Mul-
tibus Memory read or write command.

The size of the block of addresses can be any power of 2 between 2 to the 8th
power and 2 1o the 24th power (256 bytes to 16 Mbyles). The stariing address of
the block can be any address which is a multiple of the size of the block.

Another way of saying this is that any VME address bit between A8 and A23 can
either be ignored or compared against a switch section. The switches which con-
trol Multibus memory addressing are SW35, SW6, SW7, and SW8.

Figure 2-2  Multibus Memory Address Decoding

A4 — =
DIO e—
VMEbus
SWS VME address
SW6 to ! .
Multibus control Multibus
Adapter da board
/ Board fa_,
SWE 256 bytes to 16 Mbytes
Multibus Memory Space o DIP 7, DIP 5—Select the 24-bit VME space base address for accesses to the
Switch Settings Muliibus Memory space.

DIP 7 secticns 1-8 => B23-Al6 respectively.

DIP 5 sections 1-8 => Al5-A08 respectively.

@ Sl'!-rﬁ! Revision A of 25 Sepiember 1986



Chapter 2 — Switches on the YME-to-Multibus Adapter Board Il

Figure 2-3  Address Switches for the 24-Bit Multibus Memory Space

A23 | A22 | A21 | A20 | A19 | AI8 | Al7 | Al6
M@ | @G| 6O 6

DIP Switch 7

Al5 | Al4 | A13 | A12 | AlL | A10 | A9 | A8
O T IV I ) G0 I I ) I G B B OB B 1))

DIP Switch 5

A switch section ON causes a match when the corresponding VME address bit s

0.

a

DIP 8, DIP 6—Sets the size of the block in 24-bit YME address space that
the board responds to.

DIP 8 secticns 1-8 => B23-Al6 respectively.

DIP 6 sgections 1-8 => A15-A08 respectively.

Figure 2-4  Block-Size Switches for 24-Bit Multibus Memory Space

A23 | A22 | A21 | A20 | AI9 | AIB | Al7 | Al6
O O I I I €O I CO N R S VI I (I I ) B B )

DIP Switch 8

Al5 | Al4 | A13 | A12 | All | AT0 | A9 | AB
M@ |G @& |G |® |06

DIP Switch 6

There ts a separate switch section for each address bit from A8 to A23.

a

If the switch section is ON, that address bit is compared against the
corresponding base address switch section. If the address bit matches the

@ Sun Revision A of 25 Seplember 1986
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switch section setting, the adapter board responds.

o If the switch section is OFF, that bit is ignored by the adapter board, and is
simply passed through to the Multibus board.

To sct the size of the block, all address bits whose binary weighting is larger
than the siz¢ of the block should have their switch sections ON, because these
bits will be decoded by the adapter board. Address bits with binary weighting
smaller than the size of the block should have both their ““size’” switch section
and their **base address’” switch section OFF, because the address bits within the
block size are of interest only to the Multibus board.

Thus, if you have a block size of 1024 bytes, you would set the switch sections
for address bits A§ and A9 to OFF, becausc the adapter board DOESN'T CARE
about {(won’t comparc) these address bits. The rest of the address bits, A10-A23,
would sct ON, because the adapter board DOES CARE about these bits, and will
usc them for comparison,

The following example explains this further.

Let’s say you want to configure your adapter board for an imaginary Multibus
board which has a block size of 16 Kbytes starting at address 0x280000.

First, you want to set a block sizc of 16 Kbytes into the block size switches, DIPs
8 and 6, Remember that when you define block size you are telling the adapter
board which address lines are to be ignored; in other words, don’t compare them.
Since a block size of 16 Kbytes is decoded by address lincs A13-A0, address bits
A13-AB (A7-AQ are always passed through) will be passed ro the Multibus board
only, the adapter board doesn’t care what value is on them,

Thus the switch sections for address lines A13-A8 will be set OFF.

Howcver, the adapter board does care what is on address lines A23-A14, because
it will be decoding them; therefore these switch sections will be set to ON,

Here’s how to set the switch sections on the block size switches: first conven the
hex valuc to binary:

|

16X 0x004000 0000 Q000 0105 0000 | QOGO Q0o
<- A23-A08 -> I<- always passed ->
| (AT-A0)

(single one-bit ON is address bit Al4)

Next, sct the switch sections for address lines A13-A8 to OFF; all the others ON,
Then make this binary address correspond to the memory space block size
swilches, DIP 8 (upper byte) and DIP 6 (lower byte). Remember, a 0 means the
switch section is ON; a 1 means the switch section is OFF.

S un Revision A of 25 September 1986



Chapter 2 — Switches on the VME-to-Multibus Adapter Board 13

Switch scetion 1 2 3 [ 5 [ 7 8
{ucper byte
binary value) o] 0 0 9} 0 Q o] 0
LIP B Address A23 A22 A?l AZ0 Al9 Al8 Al7 Ale
{lower byte
binary wvalue) 0 0 1 1 1 1 1
LIP & Address alS Al4 Al3Z Al2 All  Al0 AO0%2  ACH

Here's what the block size switches look like when correctly set:

Figure 2-5  Memory Space Block Size Switches for a 16 Kbyte Block
A23 A22 A2l A20 Al9 AlS Al7 AlS
(SW1) (SW2) (SW3) (SW4) (SWS) (SW6) (SWT) (SW8)
ON ON ON ON ON ON ON ON
DIP Switch 8
AlS Al4 Al3 Al2 All AlQ A9 A8
(SW1) (SW2) {SW3) (SW4) (SW35) (SW6) (SWT) (SW8)
ON ON OFF OFF OFF OFF OFF OFF
DIP Switch 6

Here’s the swilch section sentings for the various block sizes available in the
Muliibus memory space.

Revision A of 25 September 1986
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Table 2-1  Seting 256 to 64K Block Sizes In Multibus Memory
Switch DIP 8 DIP 6
Section All i 2 3 4 5 6 7 8
Address | A23-AlI6 AlS Al4 Al3 Al2 All AlO A9 AS
Size
256 ON ON ON ON ON ON ON ON ON
512 ON ON ON ON ON ON ON ON OFF
1024 ON ON ON ON ON ON ON OFF OFF
2048 ON ON ON ON ON ON OFF OFF OFF
4096 ON ON ON ON ON OFF OFF OFF OFF
8192 ON ON ON ON OFF OFF OFF OFF OFF
16K ON ON ON OFF OFF OQOFF OFF OFF OFF
32K ON ON OFF OFF OFF OFF OFF OFF OFF
64K ON OFF OFF OFF OFF OFF OFF OFF OFF
Table 2-2 Setring 128K 10 16M Block Sizes In Multibus Memory
Switch DIP 8 DIP o
Section I 2 3 4 5 5] 7 ] All
Address | A23  A22 A2l A20 AI9  AlI8  AI7  AlI6 | AI5S-A8
Size
128K ON ON ON ON ON ON ON OFF OFF
256K ON ON ON ON ON ON OFF OFF OFF
512K ON ON ON ON ON OFF OFF OFF OFF
M ON ON ON ON OFF OFF OFF OFF OFF
M ON ON ON COFF OFF OFF OFF OFF OFF
4M ON ON OFF OFF OFF OFF OFF QFF OFF
M ON OFF OFF OFF OFF OFF OFF CQFF OFF
16M OFF OFF OFF OFF OFF OFF OFF OFF OFF

To set the base address of 0x280000, first convert the hex address to binary:

0x280000 = 0010

< -

1000

0000

A23-A08

0000

—->

|
| 0000

0000

|<- not connected ->
| {A7-AO0)

Since the block size is 16 Kbytes and the adapter board doesn’t compare address
bits from within this 16 Kbytc block size, you must set address bits A13-A8 to
OFF.

Revision A of 25 September 1986
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Al3-aA8 OFF 0010 1000 0011 1111 | QOO0 QOO0
|<- not connected ->
<- A23-A08 —> | (A7-AQ)

Make this hexadecimal address correspond to the memory space base address
switches, DIP 7 (upper byte) and DIP 5 (lower byte).

Switch section 1 2 3 4 5 6 7 8

{upper byte

binary wvalue) &} 0 1 0 1 0 0 o]
DIP 7 Address - A23 hA22 A21 A20 al9 Al8 AlT Als

{lower byte
pinary value) 4} It} 1 1 1 1 1 1
DIP 5 Address Al5 Al4d Al3 Alz2 All Al0 AQ09 ACS

Here's what the base address switches look like when correctly set:

Figure 2-6  Memory Space Base Address Switches

A23 A22 A2l A20 Al9 AlB Al7 AlG
(SW1) (SW2) {(SW3) (SW4) (SW5) (SW6) (SWT) (SW8)
ON ON OFF ON OFF ON ON ON
DIP Switch 7
AlS5 Ald All Al2 All AlD A9 A8
(SW) (SW2) (5W1) (SW4) (SWS) (SW6) (SWT) (SW8)
ON ON OFF OFF OFF OFF OFF OFF
DIP Switch S

If you don’t want the Multibus board 10 respond o the Multibus memory space at
all, disable the VME 24-bit space decoding by setting

o all sections of DIP 8 and DIP 6 1o OFF, and
o all sections of DIP 7 and DIP 5 to ON.

@ sun Revision A of 25 September 1986
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2.2. Multibus I/O
Addressing—DIP

tibus I/O read or write command.

Figure 2-7  Multibus 110 Address Decoding

The adapter board can respond to a block of addresses in the 16-bit VME address
space. When the adapter board secs an address within the selected block, it
Switches 1, 2, 3, and 4 passes all the address bits through to the Multibus board and generates a Mul-

N

Al ———
D16 e =

Sw4a

VYMEbus
S address
SW1 VME
SW2 0
Multibus control
-5W3 Adapter
/ Board data

Multibus
board

2 bytes to 64 Kbytes

The size of the block of addresses can be any power of 2 between 2 to the 1st
power and 2 to the 16th power (2 bytes to 64 Kbytes). The starting address of the
block can be any address which is a multiple of the size of the block. Another
way of saying this is that any VME address bit between Al and A15 can cither

be ignored or compared against a swilch section.

‘This function is controlled by DIP switches 1, 2, 3, and 4.

Revision A of 25 September 1986
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~  Multibus I/O Space c  DIP 1, DIP 3—Select the 16-bit VME spacc base address for accesses 1o the
Multibus I/O space.

DIP 3 sections 1-8 => Al5-A08 respectively.

DIP 1 sections 2-8 => A07-A01 respectively.
(DIP I section I unused.)

Figure 2-8  Address Switches for the Multibus 11O Space

Al5 | A14 | A13 | A12 | All | AID | A9 | A8
EORN I I I € I () I B ) I B ) B R ) B B G-

DIP Switch 3

fnot
used)

(1

A7 | A6 | AS | A4 | A3 | A2 | Al
@@ HTG® 6O ®

DIP Switch I

A switch section ON causes a match when the corresponding VME address bit is
0.

@ S ll n Revision A of 25 September 1986
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Figure 2-9

a  DIP 4, DIP 2—Sets the size of the block in 16-bit VME address space that
the board responds to,

DIP 4 sections 1-8 => B15-a08 respectively.

DIP 2 sections 2-8 => A07-A01 respectively.
(DIP 2 section 1 is unused.)

Block-Size Switches for the Multibus 11O Space

Al5 | Al4 | A3 | A12 | ALl | ALO | A9 | A8
M@ @@ & ® O 6

DIP Switch 4

(ot
used)
(1)

A7 | A6 | A5 | A4 | A3 | A2 | Al
@ | G| @ | G| ® | T | 6

DIP Switch 2

There is a scparate switch section for cach address bit from Al to A15, Ifthe
switch section is ON, that address bit ts compared against the corresponding base
address switch section. [f the address bit matches the switch section setting, the
adapter board responds. If the switch section is OFF, that bit is ignored by the
adapter board, and is simply passed through to the Multibus board.

To sct the size of the block, all address bits whose binary weighting is larger than
the size of the block should have their switch sections ON, because these bits will
be decoded by the adapter board. Address bits with binary weighting smaller
than the size of the block should have bolth their “‘size’” switch section and their
“‘base address’’ switch scction OFF, because the address bits within the block
size are of interest only to the Multibus board. Thus, if you have a block size of
8 byles, you would set the switch sections tfor address bits A1 and A2 to OFF,
because the adapter board DOESN'T CARE whalt these bits are, AQ is always
passcd through,

The tables below give the switch setings for various block sizes in I/O space.

»SUIN
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Chapter 2 — Switches on the VME-1o-Multibus Adapter Board

Table 2-3  Setting 2 10 256 Byte Block Sizes In Multibus 1/0 Space
Switch DIP 4 DIpP 2
Section All 2 3 4 5 6 7 8
Address | Al5-A8 A7 A6 Al A4 A3 A2 Al
Size
2 ON ON ON ON ON ON ON ON
4 ON ON ON ON ON ON ON OFF
B ON ON ON ON ON ON OFF OFF
16 ON ON ON ON ON OFF OFF OFF
32 ON ON ON ON OFF OFF OFF OFF
64 ON ON ON OFF OFF OFF OFF CQOFF
128 ON ON OFF OFF OFF OFF OFF OFF
256 ON OFF OFF OFF OFF OFF OFF OFF
Table 2-4  Setting 512 Byte to 64 Kbyte Block Sizes In Multibus 110 Space
Switch DIP 4 DIP2 |
Section 1 2 3 4 b} 6 7 8 All
Address | AlS Al4 Al3 Al2 All AlD A9 A8 A7-Al
Size
512 ON ON ON ON ON ON ON OFF OFF
1024 ON ON ON ON ON ON OFF OFF OFF
2048 ON ON ON ON ON OFF OFF OFF OFF
4096 ON ON ON ON OFF OFF OFF OFF OFF
8192 ON ON ON OFF OFF OFF OFF OFF OFF
16K ON ON OFF OFF OFF OFF OFF QOFF OFF
32K ON OFF OFF OFF OFF OFF OFF OFF OFF
64K OFF OFF OFF OFF OFF OFF OFF OFF OFF

2.3, Multibus Memory
Address Space Size
and DMA Transfer
Address—DIP Switch
11

4y su

If you don’t want the Multibus board to respond to the Multibus I/O space at all,
disable the VME 16-bit space decoding by setting

o all sections of DIP 4 and DIP 2 1o OFF, and
o all sections of DIP 3 and DIP 1 to ON.

DIP switch 11 handles two related funclions:

1, it chooses between 20-bit and 24-bit addressing for the Multibus board
{(using switch scctions 5-8);

2. il the board does 20-bil addressing and is a DMA controller, DIP swilch | 1
will provide a set of default high order address bits to fill the DMA address
oul to 24 bits (using switch sections 1-4).

) n Revision A of 25 September 1986
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Multibus Memory Address The Multibus specification has several different variations for addressing. The
Space Size—DIP Switch 11, address space sizes supported by the adapter board are 20- and 24-bit addressing
Sections 5-8 for memory space boards, and 16-bit addressing for I/O space boards. The

address lines for the first 20 bits are located on the Multibus P1 connector, while
the remaining four high-order bits, A23-A20), reside on the Multibus P2 connec-
tor. However, Multibus boards which do 20-bit addressing often use the lines on
the Multibus P2 connector for some other purpose, 10 avotd contention the
adapter board provides a DIP switch to connect or disconnect lines on the P2
connector to or from the translation circuilry on the adapter board.

Sections 5-8 of DIP switch 11 connect Multibus address lines A20-A23 (respec-
tively) from the Multibus P2 connector on the board's edge, through the adapter
board’s translation circuitry, to the adapter board’s internal Multibus address bus.
1f sections 5-8 of DIP switch 11 are closed {ON)T, address bits A20-A23 will be
passed to and from the Multibus board.

o Forthose boards which expect 24-bit addresses, or which generate 24-bit
DMA addresses, sections 5-8 of DIP switch 11 should be ONT,

o For those boards which expect 20-bit addresses or which generate 20-bit
DMA addresses, sections 5-8 should be OFF+,

Figure 2-10  DIP Swiich 11, Sections 5-8

A23 A22 A21 A20

® | @ | ©® | O | o | orr | orr | o

M.A23 M.A22 M.A21 M.A20

T8ince the Multibus address lines use negative logic, a switch section must be set ON (o provide a logic 1
1o the Y MEbus and OFF 1o provide a logic 0,

@ sun Revision A of 25 September 1986
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Figure 2-11

20-Bit versus 24-Bit Addressing

VMEbus

Y

VME-to-Multibus Adapter Board

24 20 Pl
Multibus
board
/ Swill /4%
Fwr— O
secs P2
8-5

*These 4 address bits are only present
if the Multibus board is a 24-bit board

DMA Transfer Address—DIP
Switch 11, Sections 1-4

A Multibus board which only supplies 20 bits of address may be a DMA con-
troller. Howcever the VMEbus requires a 24-bit address, so the adapter board is
designed 10 supply the remaining four high-order address bits, A23-A20, by sct-
ting DIP switch sections 1-4 (respeclively).
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Figure 2-12

20-bit Multibus DMA Cycle

VMEbus

A

VME-to-Multibus Adapter Board

/24 /20 Pl

A

Multibus

SWI11 board
5CCS

OFF

SWII
S€Cs
1-4

/4

In this casc, sections 53-8 of DIP switch 11 must be set OFF, to isolate the Mul-
tibus P2 connector, and the necessary four high-order address bits must be set
into sections 1-4 of DIP switch 11.

Normally devices will be doing DMA into Sun main memory. Since the DVMA
port on the Sun CPU board answers 1o addresses between 0x000000 and

Ox 100000, this means that the high-order address bits supplied by sections 1-4 of
DDIP switch 11 should all be zero (set to OFF).

Since a 20-bit master can only generate 1 Mbyte of addresses, the only time that
these switches (sections 1-4) should be set to provide a different address is in the
case where the board is doing DMA 10 some other device and NEVER (o the
Sun. These situations are VERY RARE!

For example, in order to dircet all DMA references by a 20-bit Multibus board to
an area between 3 Mbytes (0x300000) and 4 Mbytes (0x400000), sections 1-4 of
DIP switch 11 must be set to 0x3:

@ S un Revision A of 25 September 1986
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Switch Section: 1 2 3 4
{setting) OFF QFF CON ON
(address bit) A23 A2z A2l A20

Remember, when using switch scctions 1-4, switch sections 5-8 must all be sct
OFF, to prevent contention,

Figurc 2-13  DIP Switch 11, Sections 14
A20 A2l A22 A23
(8) M (6) (5)
OFF OFF OFF OFF ) 3 Q) 1

DIP Switch 11

2.4. Interrupt Vector—DIP

Switch 12

NOTE

4y sun

The adapter board will respond to non-bus-vectored Multibus interrupts and
translate them to vectored VME interrupis.

The VME interrupt vector number is provided on the adapter board by cither
switch sections or a PROM. The switch sections may be used if the Multibus
board interrupts on only one lcvel, or if multiple Ievels vector to the same loca-
tion. The PROM must be used if the Multibus board interrupts on more than one
level and a scparate vector i1s desired for cach level, The switch sections are in
DIP switch 12. The PROM, if used, is installed at U402,

Please refer to Writing Device Drivers for the Sun Workstation, part number
800-1304, when selecting an interrupt vector. (The section you want is titled
“Interrupt Veetor Assignments,”” in the Device Driver manual.) 1t (s very impor-
tant that you do not select an interrupt vector already in usce.

DIP 12— Selects the VME Interrupt Vector 1o use if the Multibus board inter-
rupts. Switch scclions 1-8 correspond to VME vector bits 0-7 respectively. A
switch section ON sets the commespending bit to 0. For examplc, if the desired
VME interrupt vector number is 0x48, the correct switch sculing is (notice that
the bit-ordering gocs [rom right to left):

Revision A of 25 Scptember 1986
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Section: 1 2 3 4 ) 6 7 8
ON ON ON CFF ON ON OFF ON

D0 Dl D2 D3 D4 DS D6 DY

(binary) O 0 0 1 0 0 1 0

{hex) 8 4

Figurc 2-14  Switch Setting for an Interrupt Vector Number of 0x48
A0 AO1 AQ2 AQ3 A4 AQS A6 AD7
{1 (2) (3 4) &) (6) M (8)
ON ON ON OFF ON ON OFF ON
DIP Switch 12
NOTE  The VME interrupt vector number is the 68000 vector address divided by 4.

Interrupt Vector PROM

Thus VME vector 0x48 causes the 68000 to fetch its interrupt vector from
memory location 0x48 * 4 = 0x120.

I the switch is used to set the interrupt vector, the Interrupt Vector PROM must
NOT be installed in its socket. If the PROM is used to sct the interrupt vector,
all the switch sections in DIP 12 must be set 1o OFF.

If the Multibus board interrupts on different levels, it is possible to configure the
adaptcr board 1o provide a scparate VME Intcrrupt Vector for cach Multibus
interrupt level. This is done by programming a 32-by-8 bipolar PROM with the
desired interrupt vectors. Locations O through 6 in the PROM are used for the
interrupt vectors for Muitibus interrupt levels 7 through 1 respectively. Other
locations in the PROM are not used. Note that Multibus interrupt level 0 cannot
be uscd in any case, since the VMEbus has no level 0 interrupt,
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Figure 2-15

PROM Data Bit o 1 2

PROM Pin #

VME Data Line

1 2 3

Interrupt Vector PROM

3
q

4
5

5
6

6
-

PROM location |

Interrupt level 7

PROM location 2

Interrupt level 6

PROM Iocation 3

Interrupt level 5

PROM location 4

Intcrrupt level 4

PROM location 5

Interrupt level 3

PROM location 6

Interrupt level 2

PROM location 7

Interrupt level 1

7
8

DO D1 ©2 ©3 D4 DS D& D7

If the switch is used to set the interrupt vector, the Interrupt Vector PROM must
NOT be installed in its socket. If the PROM is used to sct the interrupt vector,

all the switch sections in DIP 12 must be set to OFF,
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2.5. BCLK (Bus Clock) and For Mullibus boards which require external BCLK and CCLK (most boards!),

CCLK (Constant the adapter can provide these clocks. Jumper block JMP1 controls this feature.
Clock}—JMP1 Scction 1 is for BCLK, section 2 is for CCLK. The jumpers should be installed
to provide the clocks,
JMPI:

a  Scclion | BCLK: INSTALL to provide BCLK to the Multibus board
o Scction 2 CCLK:; INSTALL 1o provide CCLK to the Multibus board

Figure 2-16  BCLK and CCLK Jumper, JMPI

® ® ®
1 2
CCLK 3 3
TR A
® o ®
IMP1
Adapter board—{(not to scale)
S uln Revision A of 25 September 1986
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3.1. Overview

— 3.2, How the Adapter

Board Works

Figure 3-1

Theory of Operations

The VME-10-Multibus board is an adapter which allows the use of Multibus
cards on the VMEDbus of the Sun-2 and Sun-3 product line. (For an enumeration
of which products and exact backplane-location within these products, plcase see
the Cardcage Slot Assignment and Backplane Configuration Guide, part number
§13-2004, available from Sun Sales or Service.)

The VME-to-Muliibus card scheme is transparent to the system—there are no
registers on the adapter board that software can modify. This section describes
how VME signals are routed through the adaptcr board so that Multibus cards
can be read, written, and interrupted (using programmed cycles). Functional
block diagrams are included to illustrate how the adapter board works.

There are a number of switch settings which must first be described in order to
understand the functional capabilities of the VME-to-Multibus adapter board.
The adapter board can respond to a block of addresses in the 24-bit VME address
space. When the adapter board sees an address within the selected block, it
passes the address bits to the Multibus board and gencrates a read or write com-
mand to Mullibus memory space.

VME and Multibus Memory Address Space

\ Multibus

VME

Memory
ASd dress 24-bit address Address
pace Space
(24 bits) P

/ (24 bits)

This addressing function is controlled by the DIP switches (DIPs 5, 6, 7, 8)
which set up in two 8-bit equal-lo-comparators (U201, U202), If the comparators

sSun 29 Revision A of 25 September 1986
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match the addresses a select signal is asserted toward contro! PAL U307 on the
adapter board. At this point, the PAL would assert a “*‘memory cnable’” strobe to
the ““transfer cnable'' PAL (U301) on the adapter board which selects the
bidircctional transceivers for a data transfer. A “*dataout’’ (DATOUT-) signal
from the same PAL controls the dircetion of the transfer at the transceivers.

Figure 3-2  Memory Space Switches and Comparators
to Port A bl DIE 8
U202 ock size
DIP 7 memory space upper byte
base address o Port B comparator
upper byte
to Port A bl D‘I:) 6
U201 ! oc g:zc
DIP 5 memory space ower byte
base address to Port B comparator
lower byte
The adapter board can also respond Lo a block of addresses in the 16-bit VME
address space. Here, when the adapter board sces an address within the sclected
block, it passes the address bits to the Multibus board and generates a Multibus
I/O read or write. This function is controlled by DIP switches on the adapter
board (DIPs 1, 2, 3, 4).
@ sSsun Revision A of 25 September 1986
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Figure 3

-3 VME and Multibus 110 Address Space

AN

VME
Address
Space
(16 bits)

16-bit address

/

Multibus
/O
Address
Space
(16 bits)

The 16-bit address will be set-up in two 8-bit cqual-to-comparators (U2(4,
U205), and assert select signals toward the control PAL at U307, This PAL then
asserts I/O cnable to the transfer PAL (U303).

Figure 3-4  I/O Space Switches and Comparators
to Port A DIP 2
U204 block size
lower byte
DIP 1 10 Port B I/O space wer by
basc address 0 comparator
lower byte
to Port A DIP 4
U205 block size
byte
DIP 3 10 Port B 1/O space upper byte
basc address oror comparator
upper byte

3.3. VMEbus to Multibus
Addressing

During a VME read cycle to a Multibus card, P1 address lines AOI-A23 arc
transferred to the Multibus adapter card in conjunction with P1 address strobe
(AS) and P1 data strobes (DS0, DS1). 1f the Multibus board is a 24-bit address
master, the four high-order address bits (A23-A20) are passcd through by selling
switch sections 5-8 of DIP switch 11 ON. Address lines which pass on to

Revision A of 25 September 1986
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Figure 3-5

3.4. Multibus to VMEbus
Addressing

L

Multibus cards are latched onto the adapter board by transparent latches (U108,
U109, U110) with address strobe. After setting up, the inverted address lines are
passed onto the Multibus. The latches are cnabled by the AND of address strobe
(AS-) and data transfer acknowledge (B.DTACK-); their outputs arc ecnabled by
the assertion of the busy signal, M.BUSY.

Notc that VME address lines are active high, and Multibus address lines are
active low, which is why the signals are inverted.

Address Signal Flow: VMEbus to Multibus Board

P1AQ8-AQI U108 MAOB-M.A0!
Inverter =
Buffer
P1 Bus | Pl1.AIG-A09 U109 M.AIG-M.AO9
1801 Inverter .
Buffer
MAII-MALI7 .
U110 o
Pl A23-Al7 Inverter
Buffer
MA23-M A20 | DIP 11
" pins 3-8
AS * DTACK
M.BUSY

In the process of a read cycle from the Multibus to the VMEbus, Multibus
address lines M.A01-A19 are enabled onto the adapter board via buffers (U104,
U105, U107), which invert the lines and enable (pass) them on to the VMEbus
(P1), via connector J801. For 20-bit Multibus boards, default values for address
bits A23-A20 can be provided by sctting DIP switch 11, sections 1-4 (respec-
tively). Sections 1-4 are connected to ground at their input sides and their out-
puls connected to a pullup before passing through inverting buffer U107. There-
fore, closing any of these four switch sections will assert a logical 1 on the
corresponding VME address line,

Sun Revision A of 25 September 1986
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NOTE

&
i
=

If the Multibus board provides a 24-bit address, the four high order address bits
{M.A23-M.A20) are passed to the adapter board through DIP switch 11, sections
5-8, to inverting buffer U107 to complete the 24-bit address to the YMEbus.

To prevent conflicting signals, switch sections -4 MUST BE SET TO OFF when
switch sections 5-8 are being used, and vice versa. This is because the output of
switch I is electrically connected to the owtput of switch 8, switch 2 to switch 7,
switch 3 to switch 6 and switch 4 to switch 5.

At the end of the cycle, a P1 ‘‘data transfer acknowledge™ (P1.DTACK) is scnt
from the VMEDbus to the adapter board via a buffer (U106) which asserts *‘bus
data transfer acknowledge’ (B.DTACK-) to the transfer acknowledge PAL
(U302). Referto the block diagram below for an illustration of this function.

Revision A of 25 September 19868
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Figure 3-G  Address Signal Flow: Multibus Board to VM Ebus
M.A08-M.AO] 104 P1.A0S-P1.AO]
o Inverter -
Buffcr
Multibus M AIG-M.AGY U103 Pl1.AIG-P].AO9
1700 Inverier -
Buffer
MAIO-MAI7 ulo7 Pl1A23-Pl1AI7
Inverter -
Buffer
M.BUSY
Multibus DIP 11| M A23-M.A20
701 5-8
DIP 11 ?
1-4

|

3.5. Data Transfers To and
From ihe Adapter

Board

During a transfcr cycle, data is transferred (rom the Multibus to the VMEbus
(and vice versa) via bidirectional transceivers (U101, U102, UI03). Two of the
transceivers (U101, U103) arc used when the data transferred is a 16-bit word,
For byte transfcrs, U101 is used when the data is a4 byte at an odd address, and

U102 is used when data s a byle at an cven address.

The three transceivers arc sclected by “'low word/byte’” (WBL-), **high byte™
{BH-), and **high word"' (WH-) signals which arc driven by a data transfer
cnable PAL (U301), Thc PAL is set-up by “‘data strohes’" (DS0, DS1) and bus
wrile conditions originating from thc VMEbus (P1) during a write cycle to the
Multibus. For dala transfers to the VMEbus (from the Multibus), 4 ‘‘data out”’

sSunmn

MCrosysioms
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(DATOUT-) signal is assertcd to the transceivers for direction control toward the
P1 data bus. DATOUT- is also scl-up by the data transfer enable PAL (U301).
Refer to the following block diagram for an illustration of this function.

Figure 3-7  Data Signal Flow: Multibus Board to VMFEbus
M.DOO -M.DO7 vlol P1.D07-P1.D00
) £ Data ==
Transceiver
U102
J700 Transceiver
U103
M.DO8-M.D15 Data
Transceiver
DATOUT-
chip selects

3.6. Bus Request/Bus
Grant Logic

For bus requests from the Multibus to the VMEbus, the requesting board will
assert a “*bus request’ (BRQ1-) and ‘‘bus-priority-in level’” (BPRN) to a
handshanking PAL (U501) on the adapter board. This PAL then asserts a P1 bus
request level (P1.BR3-) to the VMEbus (P1). If the bus is not busy, a P1 *‘bus
grant”’ level (P1.BG3IN-) will be sent to the handshaking PAL which then
asserts the bus grant as a **Multibus- priority-out’’ (P1.BG3QUT-) to the request-
ing Mullibus board.

S un Revision A of 25 Seplember 1986
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3.7. Interrupt Logic

3.8. VME DMA Cycle

3.9. Clock Logic

NOTE

Vectored interrupts are not supporied on the Multibus, however, they are sup-
ported on the VMEDbus and therefore must be translated by the adapter board. A
VME interrupt veetor is generated on the adapter board by a switch (DIP 12), or
by a PROM (U402),

The switeh is used il the Multibus board interrupts on one level only, oril a
multi-level inlerrupt vectors to the same place. If a Multibus board interrupts on
morc than one level and a scperate vector is required for cach level, the PROM
must be used.

When onc of the Multibus interrupt lines (INTI-INT7) goes aclive, it passes
through octal transceivers (U405) to the VMEbus (P1.IRQ7-PL.IRQ1). When the
processor sees the interrupt, it goes into an interrupt acknowledge cycle by put-
ting the intcrrupt level on the lowcer-order address bits (P1LA3-PL.A1), while
driving P1 “‘interrupt acknowledge’ (PI.IACKIN-) and asscrting P1 “*address
strobe.”’ Note that P1 interrupt acknowledge is bused to cvery board on the
backplane, A version of P1 *‘interrupt acknowledge-in/interrupt acknowledge-
out"" is daisy-chained from board to board.

When the adapter board secs this version of interrupt, it will check to sce il the
interrupt Icvel specified by the address lines (P1.A3-P1.A 1) is on the same Icvel
as the one on which it was trying to interrupt. If so, the adapter board will cnable
the interrupt vector (ENVEC-) through U406 NAND gates onto the VMEbus, If
the interrupt level is not the one specificd by the address lines, the adapter will
pass the interrupt on to the next board with P1 *‘interrupt acknowledge-out.'”

The adapter board can generate a VME DMA cycle (when the adapter is the
VMEbus master) in response to a DMA cycle by the Multibus board. The Mul-
tibus board can be a 20-bit address masier, or a 24-bit address master (the adapter
board is always 24-bits—slave or master), If the Multibus board is a 24-bit mas-
ter, the four high order bits are passed through sections 8, 7, 6, and 5 (A23-A20,
respectively) in DIP 11 on the adapler board. If the Multibus board is a 20-bit
master, the four high order bits are supplied by scctions 1-4 (respectively) of DIP
switch 11,

If you are using switch sections 14 to supply the address bits, sections 5-8 must
be set OFF, to avoid contention. If you are using switch sections 5-8 to pass the
address bits, sections {4 must be set OFF.

The adapter board provides an external bus clock and constant clock for those
Multibus boards (most boards) which require these clocks. The clocks originate
at a 19.6608 MHz crystal (X1) and is divided down by a flip-flop (U306) to pro-
vide a 9.8304MHz clock. A jumper block on the adapter board (J1) allows the
enabling/disabling of both the bus clock and the constant clock, Pins 1 to 2
should be jumpered for the bus clock, and pins 3 to 4 should be jumpered for the
constant clock. Note that the jumpers should be installed to provide the clocks.

Refer 1o the diagram below for an illustration of these settings.

Sun Revision A of 25 September 1986
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Figure 3-8

BCLK and CCLK Circuitry
XTAL F/E N 2 Bus Clock .
19.6608 MHz U306 > Constant Clock
X1 3 4 -
JMP1
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Switch Settings Worksheet

NOTE  This appendix (Appendix A) is for those who already understand the theory
behind the switch senings on the adapter board, and just need a workspace to
figure the sertings out. For a detailed explanation of how to set the switches, see
the appendix following ihis.

&

3
2
g
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=
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A.l. Setting Multibus
Memory Space
Switches

Block Size Switches—
Example

CAUTION

This section tells you how to set the base address and block size switches for the
Multibus memory space. Included arc both a

o sample swilch setting (Iabelled *‘Example’) and

o space for you to work out the switch scttings for your own particular board.

This page gives an example of sample block size switch settings for Multibus
memory space.

EXAMPLE

Block size: 0x 0 0 2 0 0 ©

= Discard the low-order byte, address bits A0-A7

Block size: Ox 0 0 2 0

= Convert to binary:

Q00Q 0000 0010 QOO0

There should be only a single one-bit in your number. (If there is more than
one, then your block size is not a power of two. Pick the next larger size.)

= Turn the one-bit to a zero-bit, and turn all the zero-bits below it to one-bits.

0000 0000 0Cco01 1111

= SetDIP 8 and DIP 6 to this value: 0 = ON and I = OFF,

1 2 3 4 5 ¢ 7 8 |1 2 3 4 5 6 7 8

<——mmm - DIP 8§--=-=————- > | K-—————-- DIP f---——-——- >

é{?@ sun Revision A of 25 Scptember 1986

TCIosyslams



Appendix A — Switch Settings Worksheet 43

Setting the Block Size
Switches on Your Board

CAUTION

Fill in this page with your particular block size information for Multibus memory
space.

YCUR DATA

YOUR BLCCK SIZE: 0Ox

= Discard the low-order byte, address bits AQ-A7

YOUR BLCOCK SIZE: Ox

= Convert to binary.

There should be only a single one-bit in your number. (If there is more than
one, then your block size is not a power of two. Pick the next larger size.)

= Turnthe one-bit to a zero-bit, and turn all the zero-bits below it 1o one-bits.

YOUR REVISED BLOCK SIZE IN BINARY:

= Enter your block size here.

DIP 6:

A23 AZ22 AZ21 AZ20 A19 AlS Al7 Alp

DIP 6:

Al5 Al4 R13 AlZ All AlO A09 ADS8

= SetDIP 8and DIP G to this value: 0 = ON and | = OFF.

1 2 3 4 5 6 7 8 |1 2 3 4 5 & 7 8

(section #)
L DIP 8~-—————=uu I DIP §-—-—————== >
n%ﬁg!ﬂpm Revision A of 25 Septemiber 1986
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Base Address Switches— This page gives an example of samplc base address switch scttings for Multibus =
Example memory space.

EXAMPLE

= Find your base address.

Base address: 0x 2 8 0 0 0 O

= Discard the low-order byte, address bits AQ-A7

Base address: 0x 2 8 0 0

= Convert to binary:

0010 1000 0000 0000

=» Remember the bits you turned from zero to one in the block size? Turn those
same bits to ones here.

change 0010 1000 0000 0000 to 0010 1000 0001 1111

= Enter your base address here.

DIP 7: 0 0 1 0 1 0 0 0
AZ3 AZ2 AZl AZ0 Al9 AlS Al7 Al6

DIP 5: 0 0 0 1 1 1 1 1
AlS Al4 Al3 AlZ All Al0 Al9 AQS

= Set DIP 7 and DIP 5 to this value: 0 = ON and I = OFF.

0 0 1 0 | 1 0 0 0 0 0 0 1 1 1 1 1
-—_-— = = | - - = = | = = = == | = == = =
1 2 3 4 5 ¢ 7 8 |1 2 3 4 5 6 7 8
{section #)
Cr—mmm——— DIP 7====m————- > | Comme——aa DIP S-=—we———m >
@ S u n Revision A of 25 September 1986
TICTOS ySiams



—

Appendix A — Switch Settings Worksheet

45

Setting the Base Address
Switches on Your Board

Fill in this page with your particular memory space base address information.

= Find your hase address.

YOUR DATA

YOUR BASE ADDRESS: Ox

= Discard the low-order byte, address bits AQ-A7

YOUR BASE ADDRESS: Ox _

= Convert to binary:

= Remember the bits you turned from zero to one in the block size? Turn those

same hits to ones here.

=> Enter the base address here.

DIP 7:
AZ23 A22 A2l A20 Al9 AlSB Al7 alé
CIP 5:
AlS Ald Al3 Al2 All Al0 AD9 AQS8
= Set DIP 7 and DIP 5 to this value: 0 = ON and I = OFF.
| | |
e B e I I
1 2 3 4 5 6 7 8 |1 2 3 4 5 & 7 8
(section #)
Cmm DIP 7—————m———- > | €——m————— DIP 5-———-——~- >
g muynlg Revision A of 25 September 1986
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A.2. Setting Multibus I/O
Space

Block Size Switches—
Example

CAUTION

@

This section tells you how to set the base address and block size switches for the
Multibus I/O space. Included are both a

[m]

a

sample switch setting (labelled “*Example’) and

space for you to work out the switch scttings for your own particular board.

This page gives an example of sample block size switch settings for

Block size:

Multibus I/O space,

EXAMPLE

0x 0 0 0 8

fgnore the low-order address bit, AQ.

Convert to binary.!

Q000 0000 0000 1000

There should be only a single one-bit in your number, (If there is more than
one, then your block size is not a power of two. Pick the next larger size.)

= Turn the one-bit to a zero-bit, and turn all the zero-bits below it 10 onc-bits.

Change 0000 0000 0O0D0C 1000 fo 0000 0000 0000 0111

= Set DIP 4 and DIP 2 to this value: 0 = ON and [ = OFF.

0 0 0
1 2 3
—— ———————

o 0 0 0 X 1 0 1 O 0 1 1

_—— —— —— —— | —_—— emem e —— 1 _ —e = =

5 € 7 8 |1 2 3 4 5 € 7 8
(section #)

—————————— > | €=—————=-DIP 2-———-———=>

TRemember, address bit AQ is not sct into this DIP switch.

sun

wHETYS
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Sctting the Block Size
Switches on Your Board

CAUTION

Fill in this page with your particular Multibus I/O space block size information.

YOUR DATA
YOUR BLCCK SIZE: Ox
= Convert o binary:
Xt
e B e i
Qmmmmm DIP 4-==—————— > | <=—————— DIP 2—-———————~ >

There should be only a single one-bit in your number. (If there is more than
one, then your block size is not a power of two. Pick the next larger size.)

= Turn the one-bit to a zero-bit, and turn all the zero-bits below it to one-bits.

YOUR REVISED BLCCK SIZE IN BINARY:

Xt
e At et B e i et
Cmmm DIP 4-~w—we———— > | e DIP 2-—————~—- >
= Enter your block size here.
DIF 4:
AlS5 Al4 Al3 Al2 All AlQ AQS A0S

DIP 2: XXX

(not AQ7 AQ6 A0S AQ4 A03 AQ2 A0l

used)

= Set DIP 4 and DIP 2 to this value: 6 = ON and | = OFF.

Xt
i e e N
1 2 3 4 5 6 7 8 (1 2 3 4 5 6 7 8
(section #)
R DIP 4-—=mm———em > | <ommmm o DIP 2-———————- >

1Remember, address bit AQ is not set into this DIF switch.

Sun Revision A of 25 September 1986
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Base Address Switches— This page gives an cxample of sample basc address switch scttings for
Example Multibus I/O space.
EXAMPLE

= Find your base address.

Base address: 0x 0 0 A O

= Ignore the low-order address bit, AG,
= Convert to binary:

00CO COO0OC 1010 0OO0QO

= Remember the bits you turned from zero to one in the block size? Turn those
same bits to ones here.

Change 0000 0000 1010 0000 to 0000 00CO 1010 0111

= Enter the base address here.

DIP 3: 0 0 0 0 0 0 0 0
Al5 Al4 Al3 AlZ All Al0 A090 AGE

DIP 1: XXX 1 0 1 0 0 1 1
(not AO7 a06 A05 RO4 A03 A02 ROl
used)

= Se!DIP 3 and DIP I to this value: 0 = ON and 1 = OFF.

0 0 0 0 0 0 0 O Xt 1 0 1 0 0 1 1
-— == == == | == == == == == == == == | == == = —-
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

(section #)
S DIP 3—--————--- > | fmmmm———— DIP l-—--————- >

$Remember, address bit AO is not set intw this DIP switch,

@ S un Revision A of 25 Scptember 1986
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— Setting the Base Address
Switches on Your Board

NOTE  Remember to ignore the low-order address bit, AQ.
= Convert to binary:
I R | XXT I R
e DIP 3-————--——= > | mmm————- DIP 1-———————- >
= Remember the bits you turned from zero to one in the block size? Turn those
same bits to ones here.
I B _ | XXt N
Cmm e ——— DIP 3-———--———- > | <—————-—= DIP l-===ww——- >
= Enter the base address here.
DIP 3:
AlS Ald Al3 AlZ2 All AlQ aA09 AQ8
DIP 1: XXX
{not AQ7 AQ6 ADS ald4a AQ3 a02 A0l
used)
= SetDIP 3 and DIP { to this value. 0 = ON and I = OFF.
Xt
e e e b B L D e
1 2 3 4 5 &6 7 8 |1 2 3 4 5 & 7 8
{section i)
Cmmmmm— DIP 3--——————~~ > | €———-m—— DIP 1-——————-- >
{Remember, address bit AQ is not set into this DIP switch.
@ rrs.";rcli-u!um'ns Revision A of 25 September 1986

Fill in this page with your particular Multibus IO space base address informa-
tion.

YOUR DATA

= Find your base address.

YOUR BASE ADDRESS: (Ox
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A.3. DIP Switch 11 This section tells you how to set the switch sections for DIP switch 11, There are —
both

o sample settings (labelled *‘Example,’”) and

o space for you to figure out the setungs for your own board (1abelled **Your
Board'").

DIP switch 11 is divided into two functional paris:

1. scclions 1-4 control DMA transfer address

2. scctions 5-8 control Multibus memory address space size,

When using one {unctional pant (cither swilch scctions 1-4 or sections 5-8) the

other functional part must be set OFF (o avoid contention.

DIP Switch 11, Sections 5-8— For 24-bit addressing, sct sections 5-8 of DIP switch 11 ON (allowing address
Multibus Memory Address bils A23-A20 10 pass through),
Space Size For 20-bit addressing, sct sections 5-8 of DIP switch 11 OFF (isolating the

Multibus P2 conncctor from the adapter board’s address logic).

NOTE  For 24-bit address boards, sections I-4 of DIP switch Il should be OFF, even if
your board does not do DMA transfers. (See the following section, “'DIP Switch
11, Sections [-4—DMA Transfer Address.’)

SETTING MEMORY ADDRESS SPACE SIZB: —~
EXAMPLE BOARD

For a 24-bit Multibus board:
= Setsections 5-8 of DIP Il ON (allowing A23-A20 10 pass through).

(switch) Sec. Sec. Sec. Sec.
5 ) 7 8
DIP 11: ON CON ON ON

A20 A21 a22 A23 {passthese bits through the board)

n Revision A of 25 September 1986
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DIP Switch 11, Sections 1-4—
DMA Transfer Address

SETTING MEMORY ADDRESS SPACE SIZE:
YOUR BOARD

= For a 24-bit Multibus board: set sections 5-8 ON.
= For a 20-bit Multibus board.: set sections 5-8 OFF.

Sec. Sec. Sec. Sec.
5 6 7 8

DIP 11:

If your Multibus board handles 24-bit addressing, then set sections 1-4 of DIP 11
to OFF,

If your Multibus board does DMA transfers, but only provides 20 address bils,
sections 1-4 of DIP switch 11 can be used to provide the 4 high-order bits of the
24-bit address which the VMEbus requires. In order to access Sun main memory
via DVMA transfers, these bits must be set to zero! The only time these switch
sections {sections 1-4) should be set to provide any other value than zero is in the
case where the board will be deoing DMA to some other device and NEVER 1o
the Sun memory. These situations are very rare!

24-BIT MULTIBUS BOARD: EXAMPLE

For a 24-bit Multibus board:
= Set sections 1-4 of DIP 11 OFF.

(switch) Sec. Sec. Sec. Sec.
1 2 3 4

DIP 11: OFF OFF OFE OFFE

ﬂ Revision A of 25 Scptember 1986
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20~BIT MASTER DOING DVMA TC SUN MEMORY:
EXAMPLE

The DVMA port on the Sun CPU board responds to addresses in the (-1 Mbyte
range. Since 20 bits address a T Mbyle range, the high order address bits (A23-
A20) must be set to a binary zero (000) in order for a 20-bit Multibus board to
do DVMA to Sun memory.

For a 20-bit Multibus board:

= Set the binary value 0000 into sections 1-4 of DIP ['1. Remember: ) = OFF
and i = ON.t

(switch) Sec. Sec. §ec. S8Sec.
1 2 3 4
DIP 11: 0O 0 0 0

OFF OFF QFF OFF

20-BIT MASTER DOING DMA ONLY
TO ANOTHER PERIPHERAL:
EXAMPLE

In a 20-bit master, the remaining (top) four address bits, A23-A20, must be sup-
plicd by DIP switch 11, sections 1-4.

The gnly lime that these switches should be set to any other value than zero is in
the casc where the board is doing DMA only to some other device and NEVER to
Sun memory. These situations are YERY RARE!

= Determine the value to be set into switches 1-4 (let’ s choose an arbitrary
value of OxC). OxC = (binary) 1 100,

=> Set this binary value {1100) into sections 1-4 of DIP 1]. Remember, 0 =
OFF and 1 = ON.§

{(switch) Sec. B8ec. Sec. Sec.
1 2 3 4
DIg 11: 1 1 0 0
0ON ON OFFE CEFFE

+The Multibus is active low, 80 these scitings are the reverse of other swilches.

Sun Revision A of 25 September 1986
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DIP SWITCH 11, SECTIONS 1-4:
YOUR BOARD

o If your board handles 24-bit addressing: set seclions 1-4 OFF

o If your board handles 20-bit addressing but does not do DMA: set sections
1-4 OFF,

o If your board handles 20-bit addressing and will be doing DMA to SUN
memory: sct scctions 1-4 1o OFF.

{switch) Sec. Sec. Sec. Sec.
1 2 3 4

DIP 11: OFF CFF OFF OFF

o If your board handles 20-bit addressing and will be doing DMA only to
some other device and never to Sun memory then:

= Determine the value you want to be set into switches 1-4.

Your valueis Ox

which is equal to binary

= Set these four bits into sections 14 of DIP 11, Remember: 0 = OFF and [ =
ON.t

(switch) Sec. Sec. Sec. Sec.
1 2 3 4

DIP 11:
BZ23 AZ22 A21 AZ0

tThe Multibus is active low, so these settings arc the reverse of other switches.

@ sumn Revision A of 25 September 1986
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A.4. Interrupt Vector
Switch DIP 12

Interrupt Vector—Example

This section tells you how to set the switches for the the interrupt vector. There
are both

a

a

Cxa6 =1 0

(bitd)

Interrupt Vector—Your
Board

Ox =

{bivg) 7

7 6

sample settings (labelled ‘‘Example,’’) and

space for you to figure out the settings for your own board.

Convert the hex value of the vector to binary:

EXAMPLE

0xa6 = 1010 0110

Set this value into DIP [2:0 = ON and I = OFF.

{switch section #§) sl sS2 353 854 S5 S6 S7 58
1 ¢ 0 1 1 0= 20 1 1 [ 0 1 C 1
5 4 3 2 1 0 0 1 2 3 4 5 6 7

Convert the hex value of the vector to binary:

YOUR BOARD

Ox =

§1 82 S3 S84 S5 S6 s7 S8

6 5

4 32 1 0 c 1 2 3 4 5 & 7

n Revision A of 25 September 1986
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Example Configurations ... 7
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B.

1. Xylogics 450 Disk

Controller

NOTE

R S i

o i s e Ty
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b - e
b SRR

R

;?

Example Configurations

Multibus Memory Space: Not Used
Multibus I/0 Space: B bytes starting at 0xEE40

DMA address size: 24 bits
Interrupt Vector: Ox48
BCLK, CCLK: Needs external clocks

Configure the Xylogics board for 24-bit operation,
Switch Settings:
o  For No Multibus Memory Space Response:

DIP B—All OFF
DIP 6-All OFF
DIP 7-All CN
DIF 5-All ON

o For I/O spacc size 8:

DIpP 2 Secticn 1 2 3 4 5 6 7 8
X ON ON ON ON ON OFF OFF

DIP 4 All ON
o  For /O base address OxEE40:

DIP 1 Section 1 2 3 4 5 & 7 8
X CN QFF ON ON ON OFF COFF

DIFP 3 Sectiocn 1 2 3 4 5 & 7 8

OFF OQOFF CFF ON OQFF OCOFF CFF ON

5 For 24-bit Multibus DMA addressing:

S_ un 57 Revision A of 25 September 1936
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DIP 11 Sectiens 1-4 All OFF Sections 5-8 All CN

For Interrupt Vector 0x48:

DIP 12 Section: 1 2 3 4 5 & 7 8
ON ON ON OFF ON ON OFF O©ON

For BCLK and CCLK:

JMP1 Section 1

INSTALLED

Section 2 INSTALLED

Following is a diagram of the switch settings (0 is ON, X is OFF).

<VME Pl Connector> <VME P2 Connector>

000X00X0 XXXX0000

00000000 00
(Jumpers in)

I

| DIp2

\ X00000XX
\ DIPS DIP6

| 1:9:0.9.0.6.0.0. G $.9.6.6:9.6.9.¢

i DIP1

| 00X000XX
| DIP7 DIPS

| 00000000 Q0000000

! DIP3

\ XAXOXNNXO
| DIP12 DIP11l DIFP4 JMP1

J

!

I

<Multibus P2 Connector>

4»sun

MICIosys lmE
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B.2. Tapemaster 1/2 Inch
Tape Controller

Multibus Memory Space:

Not Used

Multibus I/0 Space: 2 bytes starting at O0x00AQ
DMA address size: 20 bits
Interrupt Vector: 0=x60
BCLK, CCLK: Needs external clocks
Switch Settings:
o For No Multibus Memory Space Response:
DIP 8-All OFF
DIP ©—All OFF
DIP 7-—All ON
DIP 5—-All O©ON
o For I/O space size 2.
DIP 2 Section 1 2 3 4 5 6 7 8
X ON ON ON ON ON ON ON
DIP 4 All ON
o For I/O base address 0x00AOQ;
DIP 1 Section 1 2 3 4 5 6 7 8
X QFF ON OFF ON ON ON ON
DIP 3 Section 1 2 3 4 5 6 7 8
ON ON ON ON ON ON ON oN
o For 24-bit Multibus DMA addressing:
DIP 11 Sections 1-4 All OFF Sections 5-8 All CN
o For Interrupt Vector 0x60:
DIP 12 Section 1 2 3 4 5 6 7 8
ON ON ON ON ON OFF COFF ON
t  For BCLK and CCLK:
JIMP1 Section 1 INSTALLED Section 2 INSTALLED
un

s
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Following is a diagram of the switch scttings {0 is ON, X is OFF).

<VME Pl Connector> <VME P2 Connector>

(jumpers in)

|

\

! DIPZ2

* 0C00Q000
I DIP8 DIP6

| KAXKKEKK  XEAAXAKXXK

| DIpl

| 0X0X0000
| DIp7 DIPS

I 00000000 000000CO

| DIP3

| 00000000
| DIP1Z2 DIP1l DIP4 JMP1

| 00000¥X0 XXXX000C 00000000 00

|

|

<Multibus B2 Connector>

n Revision A of 25 September 1986
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B.3. DMA Tester Board

Multibus Memory Space: 16K bytes starting at 0x280000
Multibus I/0 Space: Not Used

CMA address size: 20 bits
Interrupt Vector: 0x48
BCLK, CCLK: Needs external clocks

Switch Scttings:
o For No Multibus I/O Space Response:

DIP 2—-All OFF
DIP 4—R1ll OFF
DIP 1—All ON
DIP 3-all ON

o For Memory space size 16K:

CIP & Sectiocon 1 2 3 4 5 € 7

8

ON ON OFF QFF OFF OFF OFF OFF

DIP & All ON

o For Memory base address 0x280000:

DIP 5 Section 1 2 3 4 5 6 7

8

ON ON OFF OFF OFF OFF OFF OFF

DIP 7 Section 1 2 3 4 5 6 7
ON ON QFF ON OFF ON ON

8
ON

o For 20-bit Multibus DMA addressing, using zerocs as the high-order 4 bits:

DIP 11 Sections 1-4 All OFF Sections 5-8 All OFF

o ForInterrupt Vector 0x48:

DIP 12 Section 1 2 3 4 5 6 7 8
OoN ON ON  OFF ON ON OFF ON
o For BCLK and CCLK:
JMP1 Secticn 1 INSTALLED Section 2 INSTALLED
nstf!;l n Revision A of 25 September 1986
yBlems
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Following is a diagram of the switch settings (¢ is ON, X is OFF),

<VME P1 Connector> <VME PZ Connector>

DIPS
00000000

DIP7
00X0X000

DIP12 DIP11
000X00X0 XXKXXXXXX

DIp2
):9.9.0.9.:9.9.9.4
DIP6
O OXXXXKX
DIP1
00000000
DIPS
DOXXXXXX
DIP3
00000000
CIP4 JMP1
1:9.:9.9.9.0.9.0 .4 00

(jumpers in)

<Multibus P2 Connector>»

sun

MCIosyslams

Revision A of 25 September 1986
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B-Scction DIP Switch
example of, 9

A

asserted, xd

B
basc address, 12
Multibus memory space, 15
BCLK (Bus Clock)
IMP1, 26
block size, 9,12, 18

C
CCLK (Constant Clock)
IMPL, 26
clear, xi
Clock Logic, 36
CLOSED, xi

D

Data Transfers, 34
DIP, xi

switch, xi
DIP 12, 36
DIP switch 1, 16, 30
DIP Switch 11, 19, 32
DIP Switch 12, 23
DIP switch 2, 16, 30
DIP switch 3, 16, 30
DIP swilch 4, 16, 30
DIP switch 5, 9
DIP switch 6, 9
DIP switch 7, 9
DIP switch 8, 9
DMA Address Switch DIP 11, 50
DMA Cycle

DIP Switch 11, 19

F

functional description, 3
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G
glossary

asserted, xi
clear, xi
CLOSED, xi
DIP, xi
negative logic, xi
OFF, xi
ON, xi
OPEN, x1
positive logic, xi
set, xi
switch, xi
swilch section, xi

I
I/0 Address Decoding, 16
Interrupt Logie, 36
Interrupt Yector
DIP Swiwch 12,23
Interrupt Yector PROM, 24
Interrupt Vector Switch DIP 12, 54

J
IMPL, 26

M

Mecmory Address Space, 29
Memory Space Base Address Switches, 44, 45
Memory Space Block Size Swilches, 42, 43
Multibus /O Address Decoding, 16
Muliibus [/ Addressing

DIP switch 1, 16

DIP switch 2, 16

DIP switch 3, 16

DIP switch 4, 16
Multibus [0 Space, 17

block size switches, 18
Multibus I1/O Space Base Address Switch Settings, 48, 49
Multibus I/ Space Block Size Switch Scitings, 46, 47
Multibus [/ Space Switch Seuings, 46
Muliibus Memory Address Decoding, 10
Multibus Memory Address Space Sive

DIP Switch 11, 19
Multibus memory address space size DIP 11, 50
Multibus Memory Addressing
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Mullibus Memory Addressing, continued
DIP switch 5, 9
DIP switch 6, 9
DIP switch 7,9
DIP switch 8,9
Muhibus o VMEbus Addressing, 32

N

negative logie, x1

0O
OFF, xi
ON, i
OPEN, xi

P
PAL U307, 30
positive logie, xi

S
Sample Configuration
DMA Tester Board, 61
Tapemaster 172 Inch Tape Cantroller, 59
Kylogics 450 Disk Conuoller, 57
set, xi
Scuting Multibus Memory Space Switches, 42
signal
B.DTACK, 33
RH-, 34
BPRN, 35
BRQI1-, 35
DATOUT-, 35
ENVEC-, 36
P1.A3-P1.AL, 36
PI.BG3IN-, 35
PLBG3OUT-, 35
P1.BR3-, 35
P1.DTACK, 33
P1IACKIN-, 36
WRBL-, 34
WH-, 34
swilch, x1
swilch section, xi
Switch Settings
24-Bit Mulibus Memory Space, 11
Multibus Memory Space, 10
Switch Settings Worksheet, 41
swilches
what they do, 5

T

ternts
asserted, xi
clear, xa
CLOSED, xi
DIP, xi
negative logic, xi
OFF, xi
ON, xt
OPEN, x1
positive logic, xi

terms, comdinued

set, xi

swiwch, xi

switch section, xd
Theery of Operations, 29

U
Ui, 34
U102, 34
U103, 34
ulied, 32
U105, 32
U104, 33
U167,32
U108, 32
U109, 32
U110, 32
U201, 30
U202, 30
U204, 31
U205, 31
U301, 30, 34
u3nz, 33
U303, 31
U306, 36
U307, 31
U402, 36
U405, 36
U406, 36
U501, 35

Y
VME DMA Cycle, 36
VYMEbus to Muliibus Addressing, 31
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Revision Date Comments
A-01 1 June 1985 First relcase of this Users’ Manual.
A-05 25 September 1986 Cormected textual inaccuracies dealing

with DIP switch 11 and described board
modifications.
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