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Micro Memory inc.
The information in this document is subject to change without notice.

Micro Memory Inc. makes no warranty of any kind with regard to this materid. However the
information in this document has been carefully checked and is believed to be entirely correct
and no responsihility is assumed for inaccuracies.

Any information regarding this product or any other Micro Memory products may be obtained
from:

MICRO MEMORY INC.
9540 VASSAR AVE
CHATSWORTH, CA. 91311
TEL: (818) 998-0070
FAX: (818) 998-4459

CONVENTIONS
Thismanua uses the following notationa conventions.

NOTE: A Note focuses attention on supplementary or unique information and should be read
before any action istaken

or/ Used after signal names (for example DSO* or DSOY/) to indicate that the signal
is active low and a signal without an asterisk or dlash indicates that the signal is active
high
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1.0 General Information

1.1 Introduction

This manual describes the elements of operation and installation procedures of the MM-
6490DR Dua Port Dynamic Random Access Memory Module.

1.2 General Description

The MM-6490DR Dual Ported Memory is compatible with the VM Ebus, RACEway
Interlink VITA 5-1994 (RACEway) specifications. Inherent to the module are VMEbus
options D64, D32, D16 & D8 (64, 32, 16 & 8 bit data path width), and A32, A24 (32, 24
bit address path width) and isa RACEway Slave. The module also generates and stores an
even parity bit for each byte written on write cycles and checks parity for each byte read
on read cycles. Then if aparity error is detected, the module sets a Control Status Register
(CSR) bit and may be programmed to assert the bus error signal on the requesting port.
(See Section 111 for CSR programming)

For Extremely High Performance operation, the MM-6490DR Dual Ported Memory is
equipped with aDual Port PAGE MODE High-Speed BLOCK Transfer capability. This
allows the use of High Performance Block Mode Controllers to transfer up to 2048
(MLBT)/256 (BLT) bytes on the VMEbus, and 2048 bytes on the RACEway, for
increased system performance.

While the MM-6490DR Dual Ported Memory was designed as a 64 bit wide (data path)
memory board, which complies with VMEDbus Specifications (ANSI/VITA 1-1995) and
can be addressed as 8 bit bytes, 16 bit words, 32 bit longwords or 64 bit octalwords. It
also complies with the RACEway Specifications (VITA 5-1995) as aRaw Memory Slave.

The MM-6490DR Dual Ported Memory can be configured from 128M to 2G bytes

capacity by populating it with 2 (4M x 36) or 2 (16M x 32) 60ns CMOS DRAM Single
Inline Packages (SIP) pairs (MM950,MM960, & MM970).
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1.2.1 Memory capacity options

The MM-6490DR Dua Ported Memory modules are available in severa options depending on
the capacity required. Table 1 Memory Capacity, lists the optiona part numbers for ordering
purposes, the total memory capacity provided by each verson.

Table 1 Memory Capacity
Model Number Capacity Parity
MM-6490DR/128M 128 M Bytes Yes
MM-6490DR/256 256 M Bytes Yes
MM-6490DR/512M 512 M Bytes Yes
MM-6490DR/1G 1G Bytes No
MM-6490DR/2G 2G Bytes No

1.2.2 Operational features

The MM-6490DR Dua Ported Memory module contains its own address register and data
buffersfor each port for total compatibility with the VMEbus Specification (VITA 1-1995) and
RACEway Specification (VITA 5-1995)

Module selection for the MM-6490DR resides on any 1024K (100000 hex) bytes boundaries
(A24/A32). The module may be mapped anywhere within the 4 G bytes of physical address
gpace on the VMEbus.

Thereis no module sdlection for the RACEway port. The MM-6490DR Dud Ported Memory
module is addressed asa RAW MEMORY DEVICE using Shared Memory Buffers (SMB).

** Note: See RACEway ‘MASTER’ users manud, (not supplied) for more information.

The MM-6490DR Dual Ported Memory array can be addressed as 8 hit bytes, 16 bit words, or
as 32 bit longwords, using conventiona Read/Write, Read/M odify/Write (RMW), or HIGH
Performance BLOCK Transfers (MBLT) & (BLT).

The MM-6490DR Dual Ported Memory responds to various Address Modifier Codes. The
codes are decoded by U1 (a socketed PLD), Various combinations are available to the user
(See Section 11, jumpers).

The user may select to create hisher own Address Modifier code, in this event the Address

Modifier evduation PLD (U1) can be replaced to accommodate the systems requirements
(See Section 1, jumpers).
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1.2.2 Operational Features (Continued)

A Control Status Register (CSR) is available to alow various dynamic options to be utilized by
the software programmer. Included in the CSR is a bit to make the MM-6490DR Dud Ported
Memory a Private Bus only board (iee RACEway only). The CSR is an A16 Save and has
Separate address sdlection jumpers, and may be addressed on any WORD boundary in the
VMEbus 1/0O address space, using a combination of jumper & VMEbus Low Limit switch
settings. (See Section 11 for selection & Section 111 for programming details).

1.3 Specifications

Memory Capacity

Cycle Time

RACEway Transfer Rate

Access Time (Non-Block mode)

Address
Data In/Data Out

Modes of Operation

Address Modifiers

Parity

VMEbus Selection

Control Status Register Selection

Operating Temperature
Storage Temperature
Relative Humidity
Power Requirements:

+5V (fully-populated)

128 Mbyte, 256 MByte, 512 MByte, 1 Gbyte,
2 GByte

250ns. (non-Block mode) VME
100ns (Block mode) VME

160 Mbytes/sec during transfer

Read 195nsec VME,
Write 120nsec VME

32 bits A32 BLT/MBLT/UAT

8/16/24/32/64 bits bidirectional with three-state output
D08/D16/D32

Read, Write,

Read/Modify/Write (RMW),

Block Transfers (BLT), (MBLT)

Un-aligned (UAT)

6 bits, jJumper selectable, or user programmable PLD

EVEN, 1 bit for each byte Generated on each WRITE
Checked on each read (128 Mbyte — 512 Mbyte Only)

Memory selected on 1024K byte ($100000) boundary

CSR Selection based on VMEbus Start Address, in VMEbus
‘A16'l1/O Address space

-15° Cto +60° C

-40° Cto +85° C

Up to 95% without condensation
Standby Operate

2.4A 2.8A
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1.4 Interface Timing

The MM-6490DR Duad Ported Memory modules are designed to accept 2 (4M x 36) or 2
(16M x 32) DY NAMIC Random Access Memory SIP pairs with a 60nsec typica access delay
Time.

1.4.1 Refresh Timing

The refresh cycle timing is illustrated by Figure 1.1. Refresh cycles are repeated gpproximately
once every 15usec. A free running oscillator providing a refresh transparent to memory access
cycles generates the cycle interval timing.

The MM-6490DR contains a refresh request counter and can store up to 15 refresh requests.
During memory cycles that take more than the 15us refresh interva, this counter will record
how many refresh requests have been made. Upon completion of the cycle (The memory board
is released i.e.. REQI* negated for RACEway cycles and AS* negated for VME cycles) the
refresh circuit run up to the 15 stored refresh requests.

(See Section 2.5.4 regarding VME SY SFAIL* - Refresh Timeout)

NOTE: Memory cycles must be completed within 220us or REFRESH cycleswill be
lost. Resulting in possible data corruption.

| Approx. 15.5us.
| LESS THAN 420us.

|

|
eFonT | [ I
casx+ | [ {\J 1
L

RASK* I

Figure 1 Refresh Timing
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1.4.2 VMEbus Interface Timing

The VMEbus Interface Timing Diagram (Error! Reference source not found.)
illustrates the timing relationships on the Data Transfer bus, for Read and Write
Cycles. Access delay time is measured from the leading edge of the Data strobes.

S S ) %J

I \
LT LT

WRITE*

AN

DSx* Ti

DTACK*
L«W%ﬁ»‘ 2o L«Qoﬁ»‘ 2o

(min) (min)

as* ] .

WRITE*

BN I % e %

(min) | . |

AS* j (min)

\ 92 \

(min)

Figure2 VME Timing
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Table 2

VME P1 Connector Pin-out

A B C
1. D00 BBSY* D08
2. DO1 BCLR* D09
3. D02 ACFAIL* D10
4. D03 BGOIN* D11
5. D04 BGOOUT* D12
6. D05 BG1IN* D13
7. D06 BG1OUT* D14
8. D07 BG2IN* D15
9. GND BG20UT* GND
10. SYSCLK BG3IN* SYSFAIL*
11. GND BG30UT* BERR*
12. DSI1* BRO* SYSRESET*
13. DS0* BR1* LWORD*
14. WRITE* BR2* AM5
15. GND BR3* A23
16. DTACK* AMO A22
17. GND AM1 A21
18. AS AM2 A20
19. GND AM3 A19
20. IACK* GND A18
21. IACKIN* SERCLK Al17
22. IACKOUT* SERDAT A16
23. AM4 GND A15
24. A07 ** |RQ7* Al4
25. A06 ** |RQ6B* A13
26. A0O5  * ** |RQ5 Al12
27. A04 ** |RQ4* All
28. A03 ** |RQ3* A10
29. A02 ** |RQ2* A09
30. A01 ** |RQ1L* A08
31 ** 12y ** +5ySTDBY ** +12v
32. +5v +5v +5v

9 Revised October 1998

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MM-6490DR User’s Guide

Table 3

VME / RACEway P2 Connector Pin-out

A B C
1 XCLKI +5v XRESETIO*
2. GND GND Reserved
3. XBIO09 RESERVED XSYNCI*
4, XBIO08 A24 GND
5. GND A25 XBIO07
6. XBIO06 A26 GND
7. GND A27 XBIO11
8. XBIO10 A28 GND
9. XBIO04 A29 STROBEIO
10. GND A30 REPLYIO
11. XBIO05 A3l GND
12. XBIO03 GND REQI
13. GND +5v REQO
14. RDCONIO D16 GND
15. Reserved D17 XBIO02
16. GND D18 XBIO01
17. XBIO00 D19 GND
18. XBIO15 D20 XBIO12
19. GND D21 XBIO25
20. XBI1024 D22 GND
21 XBIO31 D23 XBI029
22 GND GND XBIO30
23. XBI028 D24 GND
24, XBI0O27 D25 XBIO26
25, GND D26 XBI0O23
26. XBI1022 D27 GND
27. XBIO20 D28 XBIO19
28. GND D29 XBI021
29. XBIO18 D30 GND
30. XBIO17 D31 XBIO16
31 GND GND XBIO14
32. XBIO13 +5v GND

** - No Connection on MM-6490DR Dual Ported Memory
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1.5 MEMORY ARRAY ORGANIZATION

The memory array is partitioned into eight (8) pairs of 2 (4M x 36) or eight (8) pairs of (32M x
64) bit segments. The minimum memory configuration would be 128 Mbyte, including the
eight (8) parity bit DRAMSs in segment zero. This would trandate to 64Megabytes as a
minimum configuration for the MM-6490DR Dud Ported Memory. Each partition or block is
organized as 72 hits each (64 plus 8 parity), however the system will only see 64 bits of data
during memory references, as the parity is generated and checked transparent to the user. The
64 hits of data are divided into 8 bytes (8 hits each). While the memory reads and writes may
be 8, 16, 32 or 64 bits wide, the memory is organized as 64 bit wide locations with logic
controlling which byte the user is reading or writing.

If the contents of the first 8 locations in memory are $01 $23 $45 $67 $39 $AB $CD $EF,
determining which bits congtitute what byte may be somewhat confusing. Seeing the same data
in the various formats used in most systems can clear this up (IE: Byte, Word, and

Longword).

Table 4 Memory Organization

BYTE VWORD LONGWORD
For mat For mat For mat
Locati on Dat a Locati on Dat a Locati on Dat a
$00000000 $01 $00000000 $0123 $00000000 $01234567
$00000001 $23 $00000002 $4567 $00000004 $89ABCDEF
$00000002 $45 $00000004 $89AB
$00000003 $67 $00000006 $CDEF
$00000004 $89
$00000005 $AB LONGWORD
$00000006 $CD For mat
$00000007 $EF Dat a Locati on

$00000000 $01234567

$89ABCDEF

BI T Organi zati ons

QUADWORD
6 4 4 33 11 0
< T 8 7., 2 1 B 5t 0
LONGWORD
3 11 03 11 0
Lo, B 5t 0 Loveennninnn.. B 5t 0
WORD
1 01 01 01 0
B 05 .. 05 .. 05 .. 0
BYTE
0 00 00 00 00 00 00 00 0
7o, 07...... 07...... 07...... 07...... 07...... 07...... 07...... 0

0000000100100011 0100010101100111 1000100110101011 1100110111101111
$0 $1 $2 $3 $4 $5 %6 $7 $8 $9 S$A $B 3$C $D SE S$F
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2.0 Installation

2.1 Introduction

This section provides information about installing the MM6490DR Dua Ported Memory
to both the VMEDbus and RACEway Interlink.

2.2 Unpacking Instructions

Unpack module from shipping carton. If carton is damaged upon receipt, request that the
carrier’s agent be present during unpacking and inspection of the equipment. Refer to
packing list and verify that all items are present. Save packing material for storing or
reshipping the equipment. For repairs or replacement of a board damaged during
shipment, contact Micro Memory, Inc. to obtain a Return Authorization number and
further instructions.

2.3 HARDWARE PREPARATION

The memory module should be inspected and prepared for jumper placement prior to system
installation. The following sections describe the proper jumper options necessary for system
operation (see Section 2.5, for jumper options).

2.3.1 Handling Procedure

The MM-6490DR Dual Ported Memory uses CMOS components that are
susceptible to damage if exposed to static electrical charges. To avoid damage of
these components during handling, testing or operation, the following procedure
should be used.

Device leads should contact conductive materia to avoid building of any static charge,
except during testing or operation.

Soldering iron tips, metal fixtures, tools, and handling facilities used in preparing the
module for operation should be grounded.

Devices should never be removed or inserted while power is applied to the module
because voltage transients may permanently damage the devices and/or module.

The memory module should never be plugged in or out of the cardcage while power is
applied.

Externd sgnas should not be gpplied to device inputs while power is removed.

Any memory module removed from the system should be transferred to either non-
conductive foam or an anti-static plastic bag for storage or shipment.
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2.4 OPERATING ENVIRONMENT

The MM-6490DR Dud Ported Memory is an extremey High-Densty memory product.
Containing, 96 bits of high current (48ma) data bus drivers, numerous high-speed
components.

And as a result, the environment into which the MM-6490DRDual Ported Memory is placed
must be carefully considered.

2.4.1 Airflow and Cooling

Due to the extremely high component density of the MM-6490DR Dud Ported Memory, an
adequate airflow is required to maintain the operating Temperature within specifications of the
memory module. Failure to adhere to these requirements may result in poor long-term
religbility.

2.4.2 Power Requirements

The power requirements of MM-6490DR Dua Ported Memory are such, that the module
should never be operated while powered only by the P1 connector. Hence power should be
applied to the appropriate pins (See Tables 3 & 4) of both the P1 and the P2 connector prior
to operation of the MM-6490DR Dua Ported Memory.

2.5 JUMPER OPTIONS

There are several jumper options attainable on the MM-6490DR Dua Ported Memory
module, depending on the user gpplication. All of the available options are selected by ingtaling
or removing mini jumpers on wire wrap pins on 0.100-inch centers. (See Figure 2 Jumper
Locations)
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2.5.1 Address Modifier Evaluation (Factory, A32 and A24 ENABLED)

The MM-6490DRDua Ported Memory eva uates the Address Modifiers from the VMEbus to
determine if they are to be responded to. As shipped from the factory, the MM-6490DR Dua
Ported Memory responds to the EXTENDED A32 (usng al 32 address bits) Address
Modifier codes and the STANDARD A24 (ignoring the upper 8 bits). Optional, the USER
may remove E3 to disable the EXTENDED A32 sdection and/or E2 STANDARD A24
selection. These Address Modifier codes are described in Appendix

B. The user may select to replace the Address Modifier sdlection PLD (U1), to dlow for some
other combination or the creation of a special (user defined) code or codes.

2.5.2 Rescinded DTACK?* (Factory, DISABLED)

As shipped from the factory the MM-6490DR Dud Port Memory is configured to use an
74538 (an OPEN Collector device) to generate DTACK* (VMEDbus). This conforms to the
VM EDbus specifications. However, on heavily loaded systems (ie: full 21 dot cardcage) this can
cause DTACK* to take over 40ns to be negated. This can prevent most systems from attaining
the maximum bus bandwidth of 40 Megabytes per second

(100ns bus cycles). On certain system configurations (ie: those without ‘PARTICIPATING
SLAVES) the designer MAY wish to use a ‘RESCINDED DTACK*’. That is to say an
74FCT 240 (with 3 state control) is used in place of the 74S38. Moving jumper E7 from pins 2
to 3, to pins 1 to 2 will enable the VMEbus‘RESCINDED DTACK*’.

NOTE: This conformsto the VMEG64 specification VITA11995.

2.5.3 VMEbus Fast! DTACK* (Factory, DISABLED)

Due to VMEbus specification, the MM-6490DR Dua Ported Memory is required to wait a
minimum of 30ns before responding to DSO* or DS1* with the DTACK* signdl. If jumper E1
is removed, the MM-6490DR Dud Ported Memory can respond in as little as 10ns from the
earliest Data Strobe (DSO* or DS1*). Data Strobe skew (DSO0* or DS1*) may cause unwanted
results.

Caution! Thiswill violate VM Ebus specifications, and should ONLY be attempted
with athorough understanding of the system and its configuration.

2.5.4 System FAIL (SYSFAIL*) Refresh Timeout (Factory ENABLED)

If memory cycles exceed the refresh counter (See Section 1.4.1 Refresh Timing) capacity of 31
requests the MM-6490DR light the FAIL L.E.D. and attempt to report a * System FAILURE'
by asserting SYSFAIL* on the VME bus. Remova of jumper E8 will prevent SY SFAIL*
from being asserted.
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2.6 CONFIGURATION JUMPER & SWITCH SETTINGS

The MM6490DR Dua Port Memory contains five (5) switches & two (2) jumper blocks that
must be configured prior to installation before proper operation can be obtained. (See Figure
2.1 for jumper locations)

The VMEDbus port of the MM6490DR Dua Port Memory must be addressed within it's four
(4) Gigabyte address space. The VMEbus port is controlled by jumpers E13 through E40, also
by jumpers E2 (A24 Address Modifier Enable) and E3 (A32 Address Modifier Enable (See
Section 2.5.1).

While the RACEway port is controlled by software routing on the RACEway MASTER.

2.6.1 VMEbus Module Selection

Sdection of the VMEbus lower limit and upper limit on 1024 Kbyte byte ($100000)
boundaries and accomplished using jumpers E25 through E36 for the LOW LIMIT and
jumpers E13 through E24 for the A32 space UPPER LIMIT. Jumpers E13 and E25 are the
most significant address (A31) and jumpers E24 and E36 are the least significant address (A20)
for both UPPER and LOWER limits. While jumper E37 is the most significant address (A23)
and jumper E40 isthe least Sgnificant address (A20) for A24 space UPPER LIMIT.

When the MM-6490DR Dud Ported Memory is selected using an A24 address modifier, the
MM-6490DR will autométicaly force a O on internal addresses A24 thru A31. Therefore
forcing the address request into the FIRST 16Megabyte block and will use jumpers E37
through E40 for the UPPER LIMIT sdlection (E37 is the most significant address (A23) while
E40 isthe least significant (A20)).

NOTE: The UPPER LIMIT isan inclusive address.

Therefore an 128MByte board addressed to start at $00000000 would have the LOW LIMIT
set to $00000000 and the UPPER LIMIT set to $07FFFFFF ($000 to $07F on the jumpers).
NOT $000 to $080.

A jumper REMOVED equatesto aone (1) while INSERTED equatesto a zero (0)

OPEN or OFF equates to aone (1) while CLOSED or ON eguatesto azero (0).

2.6.2 RACEway module Selection

RACEway module sdection is accomplished via ROUTING information based on the
RACEway MASTER. The MM-6490DR Dud Ported Memory module is consdered a‘RAW
MEMORY DEVICE and is normaly addressed usng Shared Memory Buffers (SMB). (See
Section 3.5 RACEway Programming, for details).
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2.6.3 Adjusted Addressing

In norma operation, the MM-6490DR Dua Ported Memory would be selected on a 512
Megabyte boundary and smply set the UPPER and LOWER limits accordingly. However, in
some gpplications the user may wish to more accurately control the starting and ending
addresses. An example would be when the user wants to start the memory immediately
following some on-board memory (IE: 1 Megabyte CPU on-board Memory). To keep both
ports digned (IE: first byte on RACEway port is first byte on VMEbus port), the addresses
applied to the MM-6490DR Dua Ported Memory must be adjusted. This is accomplished by
on board circuitry that subtracts the LOW LIMIT address from the address applied from the
bus. The MM-6490DR Dud Ported Memory allows the user to select an address on any 1-
Megabyte boundary, and still be fully digned.

2.6.4 Control Status Register (CSR) Selection

The CSR address sdection is a combination of jumpers E4, E5, E6 and the VMEbus LOW
LIMIT sdlection. The CSR is located in VMEbus A16 (or 1/0) space, and responds to ONLY
A16 Address Modifiers ($29 & $2D. See Appendix B for more details).

Jumper E4 corresponds to the most significant address A15 while E6 corresponds to the least
sgnificant address A13. Addresses A12 down through A1 correspond to the VM Ebus LOW
LIMIT address positions for addresses A31 through A20. Where E25 (A31) corresponds to
A12, E26 (A30) correspondsto A1l and so on.

2.7 INSTALLATION IN THE SYSTEM

After selecting the memory for the proper address locations by opening/closing the
appropriate switches (see Section 2.6) and installing/removing the user defined option
jumpers (see Section 2.5). And after following the guidelines set forth in Section 2.3,
remove power, install the MM-6490DR Dual Ported Memory into the system, reapply
power to the system. 2.2 Hardware Preparation
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3.0 Programming Information

3.1 Control Status Register

The Control Status Register (CSR) provides a VMEbus accessible resster to control and
determine the status of the MM-6490DR Dual Ported Memory. In the following sections, the
CSR hits are defined and their useis explained.

Table 5 C.SR. Bit Definitions

| | |
| | | -- (EPER) Enable Parity Error Reporting
| | ---- (WW) Wite Wong Parity

| ------ Not Used

| -eeeeeee-- Not Used
R (RP) Ram Private to RACEway
................ (PE) Parity Error

3.2  Parity Error Detection

The MM-6490DR Dud Ported Memory generates and checks for errors in the memory by
caculating the parity of each byte in memory. During write cycles, the MM-6490DR Dud
Ported Memory writes this bit into the array, and on read cycles it checks this bit againgt the bit
in the array. If, during a read cycle, a difference is detected the CSR PE hit is set and if the
CSR EPER bit is dso s, the appropriate ERROR lead is asserted. In the case of a VMEbus
reference, the BERR* lead is asserted ingtead of the DTACK* lead. The PE hit is cleared by
reset or by writing a0 into CSR bit7.

Toinsure proper parity operation, the MM-6490DR Dua Ported Memory must be
initialized. That isto say amemory location MUST be written before it is read.

NOTE: It isrecommended that ALL memory be Initialized using a 32 bit write

ingtruction (IE: The 680x0 “CLR.L” ingtruction or equivaent), to prevent unexpected
Parity ERRORS.
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3.3 RP - Ram Private

The MM6490DR Dua Ported Memory may be reserved in TOTAL by setting the RP bit in
the CSRto al. Any references made of the MM6490DR Dua Ported Memory from the
VMEDbus port are ignored while this bit is set.

3.4  Write Wrong Parity

When set, this bit will force the MM6490DR to generate the WRONG parity for each byte
written. This alows testing of the parity bit memory device for increased system
confidence. This mode may also be used to test BUS ERROR reporting circuits on other
boards.

3.5 RACEway Programming

3.5.1 System Configuration and Initialization

The first step in programming a RACEway system is to create a configuration file which
describes the hardware. This file is used by Mercury’s configurator utility (configmc) to
establish a configuration database for the MC/OS operating system. The database is built
in memory alocated by the Mercury device driver and is consulted by MC/OS and
runtime utilities to allocate resources and establish routes between processors and other
devices such as bulk memory. A simple configuration file is shown below.
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# test6490.cfg

#

# Configuration file for one MCH6 and one MVB490 connect ed
# by an | LK4 RACEway interlink nodul e.

#

board MCH6 -board_nanme MCH6

port VME - pVME 0x10000000 -pVMEWs 32M -VMEI|l 3 -VMEi v OxF8
port |LK

node A -nmensize 16M - ptesi ze 0x80000

node B -nmensi ze 16M - pt esi ze 0x80000

board MVb490 -board_name MVb490

port |LK

device A -device _nane MEMLO -nensize 256M
#devi ce B -device _nanme MEML1 -nensize 256M
#devi ce C -device_nanme MEML2 -nensize 256M
#devi ce D -device_nanme MEML3 -nensi ze 256M

board I LK4 -board _nane |LK4 # Interlink nodul e
port ILK -num O
port ILK -num 1

connect
connect

LK4 0 MCH6 # Interlink port O

IL
IL LK4 1 Mvb490 # Interlink port 1

AR

This simple configuration file shows a single MCH6 motherboard with two compute nodes
connected to the MM6490DR memory board through an ILK4 interlink module. Bulk
memory is configured in blocks of 256 MBytes, even if physica memory is actualy
smaller, so this configuration file may be used “as is’ for memory boards with 64, 128 or
256 MBytes of physical memory. For a 512 MByte board, device B would be
uncommented. For a 1 GByte board, devices C and D would also be uncommented.
Configuration of a2 GByte board would require addition of devicesE, F, G, and H.

In order to configure the system, a hardware description file for the MM6490DR must be
placed in the directory /usr/mercury/include. This file, MM6490.desc, is not part of the
standard MC/OS distribution and may be obtained from Micro Memory. The file specifies
static hardware attributes of a board in terms of components and connections between
components. A complete listing of the MM6490DR hardware description file is provided
in Section 3.5.5. Once the description file and the actual hardware are installed, the
system is ready for configuration.

There are two typica host environments for a RACEway system, Solaris and VxXWorks,
and configuration is slightly different for each of them. Under Solaris, smply type

% confignc -v -cf test6490.cfg init

at the shell prompt to build the configuration database. The -v option provides a verbose
output and can be omitted. Under VxWorks, executable versions of the MC/OS utilities
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must first be loaded into the host processor before performing the configuration. From
the VxWorks shell, type

-> | d </usr/nmercury/ xbi n/ vxworks/|i b/ nmc_prograns
-> confignc “-v -cf test6490.cfg init”

to load the utilities and build the configuration database. The utilities only need to be
loaded once after the system is booted.

After the RACEway system has been successfully configured, a compute node must be
initialized to run MM 6490DR test software. Thisis accomplished using the
under Solaris

% sysnt -bcs=0 init
or under VxWorks
-> sysnt “-bcs=0 init”

to initialize the first compute node. Once anode isinitialized, it isready to run programs
under the MC/OS operating system.

3.5.2 Mapping Bulk Memory

Once the MM-6490DR board is configured into the system, it can be mapped and
accessed over RACEway using MC/OS system calls. This section describes how to read
and write the MM-6490DR one word at a time using memory pointers. The following
section shows how to use the compute node's DMA controller to perform high-speed
block transfers.

Thefirst step is to attach the MM-6490DR to the calling process as a raw memory device.
Because the configuration file specified a RACEway connection between the MCH6 and
the MM-6490DR through the ILK4 Interlink module, the dev_attach() cal will use a
RACEway link from the processor to bulk memory.

rc = dev_attach("MEMLO", 0O, & m _devhandl e);

Next, create a shared memory buffer on the MM6490 to make its memory accessible to
MC/OS processes.

rc = snb_create("BUF1", SMB_RAW BUFSIZE, MEM DEVI CE,
(ul ong) mm _devhandl e, 0, &mm _snbhandl e);

21 Revised October 1998

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MM-6490DR User’s Guide

Findly, create a mapping to the shared memory buffer and obtain a virtua address pointer to
the bulk memory.

rc = snb_map(nm _snbhandle, 0, 0, 0, 0, 0, 0, & _maphandl e,
&m _mapi nf 0) ;

mm ptr = (ulong *)nm _mapi nfo. process. vaddr;

Once the mapping has been performed, the MM-6490DR board may be accessed by
dereferencing the pointer. To read from bulk memory

dataval = *mm ptr;

Or to write to bulk memory

*mm ptr = dataval ;

Here we have shown unsigned long accesses, but the same method may be used read and
write other types of data such as byte (unsigned char), float, or double precision.

Below is asmple test program which illustrates the techniques presented in this section.
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/* mmtestl.c */

#i ncl ude <stdi o. h>

#i ncl ude <stdlib. h>

#i ncl ude <ntos. h>

#def i ne BUFSI ZE 0x1000000 /* 16 MByte */

t ypedef unsi gned | ong ul ong;

voi d mai n(voi d)

{
DEV_handl e mm _devhandl e;
SMB_handl e mm _snbhandl e;
SMB_nmappi ng_handl e mm _maphandl e;
SMB_nmappi ng_i nfo mm _mapi nf o;
ul ong i, rc, *mmptr, dataval, errors=0;

/* Attach MV6490 as a RACEway device */
rc = dev_attach("MEMLO", 0O, &m _devhandl e);
if (rc!=20) err_print(rc, ERR GET_ALL);
/* Create shared nmenory buffer on MVB6490 board */
rc = snb_create("BUF1", SMB_RAW BUFSIZE, MEM DEVI CE
(ul ong) mm _devhandl e, 0, &mm _snbhandl e);
if (rc!=0) err_print(rc, ERR GET_ALL);
/* Create mapping to shared nmenory buffer on MVB490 */
rc = snb_map(nm _snbhandle, 0, 0, 0, 0, 0, 0, &mi _maphandl e,
&m _mapi nf 0) ;
if (rc!=0) err_print(rc, ERR GET_ALL);
/* Obtain a virtual address pointer to the buffer */

mm ptr = (ulong *)nm _mapi nfo. process. vaddr
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/* Fill the buffer with data */

printf("Witing data to Mwb490...\n");

for (i=0; i<BUFSIZE sizeof(ulong); i++)
*nmoptr++ = i;

printf("%d words witten.\n", i);

/* Read back data and conpare */

printf("Conparing data...\n");
mm ptr = (ulong *)nm _mapi nf o. process. vaddr;
for (i=0; i<BUFSIZE sizeof(ulong); i++) {
dat aval = *mmi ptr++;
if (dataval !'=1i) {
printf("Data m sconpare: value=%d, should be %d\n", dataval, i);
errors++;
}
}

/* Print results */

printf("%d words checked.\n", i);
printf("Errors = %d.\n", errors);

/* Exit program */

exit(0);

3.5.3 Block Transfers using DMA

In order to achieve maximum data transfer performance over RACEway, it is necessary to
use the DMA controller found on each Mercury compute node. In this section we build
on the smple memory mapping program described above to demonstrate how high-speed
datatransfers can be performed between a compute node and the MM-6490DR.

The MC/OS operating system provides a high-speed data transfer facility known as DX.
The DX facility transfers data between two endpoints, which are typically, shared memory
buffers, using the compute node’'s DMA controller. In the previous section we showed
how to create an SMB on the MM-6490DR board. In order to use DX, we must also
create an SMB on the Mercury compute node. For simplicity, we assume that the
compute node is a PowerPC, but the same techniques apply to i860 and SHARC compute
nodes aswell. First, create alocal shared memory buffer:

rc = snb_create("BUF2", SMB_ZERO, BUFSIZE, 0, 0, 0, &ppc_snbhandle);

Then, perform the necessary mapping:
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rc = snb_map(ppc_snbhandle, 0, 0, 0, 0, 0, O, &ppc_maphandl e,

&ppc_mapi nf 0) ;
ppcptr = (ul ong *)ppc_napi nfo. process. vaddr;

Once the SMBs are created and mapped, a DX transfer template is created which specifies
the endpoints of the transfer:

rc = dx_create(nm _snbhandl e, ppc_snbhandle, 0, 0, 0, 0, O,
& d_tenplate);

Next, atransfer object is created which specifies the size of the transfer, buffer offsets, and
an optional polling flag:

rc = dx_copy(rd_tenplate, 0, 0, BUFSIZE, 0, 0, DX POLL,
& d_transfer);

Finally, the transfer isinitiated. The option DX POLL causes the application program to
wait until the transfer is completed before continuing.

rc = dx_start(rd_transfer, DX POLL);

In some applications, the polling option is not used and the transfer occurs in the
background while the CPU performs other tasks. Below is asimple test program which
builds on the previous example and demonstrates high-speed data transfers using the DX
facility.
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/*

mmtest2.c */

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <ntos. h>

#defi ne BUFSI ZE 0xC00000 /* 12 MByte */

t ypedef unsigned | ong ul ong;

voi d mai n(voi d)

{

DEV_handl e nm _devhandl e;

SMB_handl e nm _snbhandl e, ppc_snbhandl g;
SMB_mappi ng_handl e nmmi _nmaphandl e, ppc_nmaphandl e;
SMB_mappi ng_i nfo nm _mapi nf o, ppc_mapi nf o;

DX _tenpl ate rd_tenpl at e;
DX _transfer rd_transfer;
ul ong i, rc, *mmptr, *ppcptr, dataval, errors=0;

/*****************************************/

/* Set up shared nenory buffer on MVB490 */

/*****************************************/

/* Attach Mvb490 as a RACEway device */

rc = dev_attach("MEMLO", O, &mm _devhandl e);

if (rc !'=0) err_print(rc, ERR GET_ALL);

/* Create shared nenory buffer on MV6490 board */

rc = snb_create("BUF1", SMB_RAW BUFSIZE, MEM DEVI CE, (ul ong) nm _devhandl e,
0, &mm _snbhandl e);

if (rc !'=0) err_print(rc, ERR GET_ALL);

/* Create mapping to shared nenory buffer on MVB490 */

rc = snb_map(mm _snbhandle, 0, 0, 0, 0, 0, O, &mi _nmaphandl e, &mi _mapi nfo);

if (rc !'=0) err_print(rc, ERR GET_ALL);

/* Cbtain a virtual address pointer to the buffer */

nm ptr = (ulong *)nm _nmapi nf o. process. vaddr;

/***************************************************/

/* Set up shared nenory buffer on PPC conpute node */

/***************************************************/

/* Create shared nenory buffer on conpute node */

rc = snb_create("BUF2", SMB_ZERO, BUFSIZE, 0, 0, 0, &ppc_snbhandle);
if (rc !'=0) err_print(rc, ERR GET_ALL);

/* Create mapping to shared nenory buffer on conpute node */

rc = snb_map(ppc_snbhandle, 0, 0, 0, 0, 0, O, &opc_naphandl e, &ppc_mapi nfo);
if (rc !'=0) err_print(rc, ERR GET_ALL);
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/* Cbtain a virtual address pointer to the buffer */

ppcptr = (ul ong *)ppc_mapi nfo. process. vaddr;

/****************************************************/

/* Set up DX facility for high-speed data transfers */

/****************************************************/

/* Create tenplate for PPC reading from WM */

rc = dx_create(nmm _snbhandl e, ppc_snbhandle, 0, 0, 0, 0, O, &d_tenplate);
if (rc !=0) err_print(rc, ERR GET_ALL);

/* Create transfer request for PPC reading from MM */

rc = dx_copy(rd_tenplate, 0, 0, BUFSIZE, 0, 0, DX POLL, &rd_transfer);
if (rc !=0) err_print(rc, ERR GET_ALL);

/*****************************************/

/* Initialize data and performtransfers */
/*****************************************/

/* Fill the MM buffer with data using single word access */

printf("Witing data to Mv6490...\n");

for (i=0; i<BUFSIZE/ sizeof(ulong); i++)
*nmm ptr++ = i;

printf("%d words witten.\n", i);

/* Transfer data from MM buffer to PPC buffer using high-speed DX. */
/* DX_POLL option causes function to wait until transfer is conplete */

rc = dx_start(rd_transfer, DX POLL);

/* Check data in local buffer */

printf("Conparing data...\n");
ppcptr = (ul ong *)ppc_mapi nfo. process. vaddr;
for (i=0; i<BUFSIZE/sizeof(ulong); i++) {
dat aval = *ppcptr ++;
if (dataval '=1i) {
printf("Data m sconpare: value = % d, should be %d\n", dataval, i);
errors++;

}
}

/* Print results */

printf("%d words checked.\n", i);
printf("Errors = %d.\n", errors);

/* Exit program*/
exit(0);
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3.5.4 Measuring Transfer Rates

Often it is desirable to measure the rate at which data transfers occur. This can be
accomplished using the tmr_timestamp() function of MC/OS. This function provides
access to a high-resolution timer on the compute node and can be used to obtain accurate
timing estimates. In this section we present an example of timing DMA transfers.

The setup for DX is essentially the same as in the previous section. Now we introduce the
dx_modify(), tmr_timestamp(), and tmr_diff() functions. First, a loop is created to
measure the transfer rate for severa different size transfers. The function dx_modify() is
used to change the transfer size each time through the loop. The tmr_timestamp()
function is called just before the transfer is started and then immediately after the transfer
completes. The tmr_diff() function returns the elapsed time which is then converted to a
MByte/second rate. Results are printed in atable.

for (xfersize = MNXFER, xfersize <= BUFSIZE, xfersize *= 2) {
dx_nodi fy(rd_transfer, 0, 0, xfersize, 0, DX _NBYTES)
tnr_tinmestanp(&inmel);
rc = dx_start(rd_transfer, DX POLL);
tnr_tinestanp(&tinme2);
tnr_diff(tinel, time2, 0, &elapsed);
seconds = (float)el apsed.tv_sec +
(fl oat)el apsed. tv_nsec/ 1000000000. 0;
megabytes = (float)xfersize/ (float) MEGBYTE
printf("9%8ld 8. 3f\ n", xfersize, (megabytes/seconds));

}

Below is atest program illustrating the use of timers. A test run of this program using a
PowerPC compute node produced the following output:

% runnc mmtest3
Witing data to Mvb490. .
2097152 words witten.
Ti m ng reads using DX ..

XferSize MByt es/ Sec
16 1.298
32 2.569
64 5.061
128 9. 376
256 17.769
512 32.815
1024 53.894
2048 78. 063
4096 100. 625
8192 117.517
16384 127. 219
32768 133. 650
65536 136.576
131072 138. 125
262144 139. 060
524288 139. 463
1048576 139. 685
2097152 139. 791
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4194304 139. 814
8388608 139. 846

Conpari ng data. ..

2097152 words checked.
Errors = 0.

Timng wites using DX ..

XferSize MByt es/ Sec
16 1.272
32 2. 649
64 5.217
128 10. 072
256 18. 926
512 33.628
1024 53. 364
2048 80. 774
4096 102. 044
8192 118. 156
16384 128. 347
32768 134. 235
65536 136. 971
131072 138. 778
262144 139. 498
524288 139. 908
1048576 140. 118
2097152 140. 148
4194304 140. 227
8388608 140. 256

The test program is presented below.
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/* mmitest3.c */

#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>

#i ncl ude <ntos. h>

#defi ne BUFSI ZE 0x800000 /* 8 MByte */
#defi ne M NXFER 16

#defi ne MEGBYTE (1024*1024)

t ypedef unsigned | ong ul ong;

voi d mai n(voi d)

{
DEV_handl e nm _devhandl e;
SMB_handl e nm _snbhandl e, ppc_snbhandl g;
SMB_nmappi ng_handl e nm _maphandl e, ppc_maphandl g;
SMB_mappi ng_i nfo nm _mapi nf o, ppc_mapi nf o;
DX _tenpl ate rd_tenplate, w _tenplate;
DX _transfer rd_transfer, w_transfer;
TMR ts tinmel, tinme2;
TMR_ti mespec el apsed,;
ul ong i, rc, *mmptr, *ppcptr, dataval, errors=0;

ul ong xfersize;
fl oat seconds, negabytes;

/*****************************************/

/* Set up shared nenory buffer on MVB490 */

/*****************************************/

/* Attach Mvb490 as a RACEway device */

rc = dev_attach("MEMLO", O, &mm _devhandl e);

if (rc !=0) err_print(rc, ERR GET_ALL);

/* Create shared nenory buffer on MV6490 board */

rc = snb_create("BUF1", SMB_RAW BUFSI ZE, MEM DEVI CE,
(ulong) mmi _devhandl e, 0, &mm _snbhandl e);

if (rc !'=0) err_print(rc, ERR GET_ALL);

/* Create mapping to shared nenory buffer on MVB490 */

rc = snb_map(mm _snbhandle, 0, 0, 0, 0, 0, O, &mi _nmaphandl e, &mi _mapi nfo);

if (rc !'=0) err_print(rc, ERR GET_ALL);

/* Cbtain a virtual address pointer to the buffer */

nm ptr = (ulong *)nm _nmapi nf o. process. vaddr;

/***************************************************/

/* Set up shared nenory buffer on PPC conpute node */

/***************************************************/

/* Create shared nenory buffer on conpute node */

rc = snb_create("BUF2", SMB_ZERO, BUFSIZE, 0, 0, 0, &ppc_snbhandle);
if (rc !'=0) err_print(rc, ERR GET_ALL);
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/* Create mapping to shared nenory buffer on conpute node */

rc = snb_map(ppc_snbhandle, 0, 0, 0, 0, 0, O, &opc_naphandl e, &ppc_mapi nfo);
if (rc !=0) err_print(rc, ERR GET_ALL);

/* Cbtain a virtual address pointer to the buffer */

ppcptr = (ul ong *)ppc_mapi nfo. process. vaddr;

/****************************************************/

/* Set up DX facility for high-speed data transfers */

/****************************************************/

/* Create tenplate for PPC reading from MM */

rc = dx_create(nmm _snbhandl e, ppc_snbhandle, 0, 0, 0, 0, O, &d_tenplate);
if (rc !=0) err_print(rc, ERR GET_ALL);

/* Create tenplate for PPC witing to MM */

rc = dx_create(ppc_snbhandl e, mm _snbhandle, 0, 0, 0, 0, 0, &w _tenplate);
if (rc !'=0) err_print(rc, ERR GET_ALL);

/* Create transfer request for PPC reading from MM */

rc = dx_copy(rd_tenplate, 0, 0, BUFSIZE, 0, 0, DX POLL, &rd_transfer);
if (rc !'=0) err_print(rc, ERR GET_ALL);

/* Create transfer request for PPC witing to MM */

rc = dx_copy(w _tenplate, 0, 0, BUFSIZE, 0, 0, DX POLL, &w _transfer);
if (rc !'=0) err_print(rc, ERR GET_ALL);

/*****************************************/

/* Initialize data and performtransfers */
/*****************************************/

/* Fill the MM buffer with data using single word access */

printf("Witing data to Mv6490...\n");

for (i=0; i<BUFSIZE/ sizeof(ulong); i++)
*nmm ptr++ = i;

printf("%d words witten.\n", i);

*******************************************************************/

/*

/* This section tinmes the reads fromMM to PPC. The size of the */
/* transfer is nodified each time by calling dx_nodify() with the */
/* DX_NBYTES flag. The function tnr_tinmestanp() is used to read */
/* the conpute node's high-resolution counter just before starting */
/* the transfer and just after it conplets. The rate for each size */
/* transfer is then printed to forma table of transfer size versus */
/*
/*

transfer rate. */
*******************************************************************/

printf("Timng reads using DX...\n");
printf("XferSize MByt es/ Sec\ n")
printf("-------- ---------- \n")

31 Revised October 1998

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




MM-6490DR User’s Guide

for

/*

pr

(xfersize = M NXFER, xfersize <= BUFSI ZE; xfersize *= 2)

dx_nodi fy(rd_transfer, 0, 0, xfersize, 0, DX _NBYTES);

tnr _timestanp(&tinmel);

rc = dx_start(rd_transfer, DX POLL);

tnr _timestanp(&tinme2);

tnr _diff(tinmel, tinme2, 0, &elapsed);

seconds = (float)el apsed.tv_sec + (float)el apsed.tv_nsec/1000000000. 0;
negabytes = (float)xfersize/(fl oat) MEGBYTE;

printf("%8ld 8. 3f\n", xfersize, (megabytes/seconds));

After the final read, check data in |local buffer */

intf("Conparing data...\n");

ppcptr = (ul ong *)ppc_mapi nfo. process. vaddr;
for (i=0; i<BUFSIZE/sizeof(ulong); i++) {

}

/*

pr
pr

/*
pr

pr
pr

}
/*

dat aval = *ppcptr ++;

if (dataval '=1i) {
printf("Data m sconpare: value = % d, should be %d\n", dataval, i);
errors++;

}

Print results of data check */

intf("%d words checked.\n", i);
intf("Errors = 9%4d.\n", errors);
Now tinme the wites */
intf("Timng wites using DX...\n");
intf("XferSize MByt es/ Sec\ n") ;
intf("-------- ceeaaa-- \n");

for (xfersize = MNXFER;, xfersize <= BUFSI ZE; xfersize *= 2) {

dx_nodi fy(w _transfer, 0, 0, xfersize, 0, DX _NBYTES);

tnr _timestanp(&tinmel);

rc = dx_start(w _transfer, DX POLL);

tnr _timestanp(&tinme2);

tnr _diff(tinmel, tinme2, 0, &elapsed);

seconds = (float)el apsed.tv_sec + (float)el apsed.tv_nsec/1000000000. 0;
negabytes = (float)xfersize/(fl oat) MEGBYTE;

printf("%8ld 8. 3f\n", xfersize, (megabytes/seconds));

Exit program */

exit(0);
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3.5.5 Hardware Description File for MM6490DR

User’s Guide

# /usr/mercury/incl ude/ MB490. desc
#
# Description file for MVM490, Mcro Menory Inc's RACEway nenory card.
# This describes a MW490 that has ficticious xbars, one connected to
# the other. This will allow us to address up to 256MB at each endpoi nt
# of the xbar up to a total of 2GB.
MVB490 # Name
Ox1FFFFF # Nodes Menory Al i gnnent
None # Default CE Type
8 # Slots
#Sl ot O
DEV A
END # Fl ags
{XBar 1 F} # Device 0 Connection List
{Slot DEV 0 {None}, # Device 0 Route List
Slot DEV 1 {ILK 1 E},
Slot DEV 2 {ILK 1 D},
Slot DEV 3 {ILK 1 C},
Slot DEV 4 {ILK 3 AFF},
Slot DEV 5 {ILK 3 AFE},
Slot DEV 6 {ILK 3 AFD},
Slot DEV 7 {ILK 3 AFC},
Port 1LK O {ILK 2 AA}}
DEV B
END # Fl ags
{XBar 1 E} # Device 1 Connection List
{Slot DEV 0 {ILK 1 F}, # Device 0 Route List
Sl ot DEV 1 {None},
Slot DEV 2 {ILK 1 D},
Slot DEV 3 {ILK 1 C},
Slot DEV 4 {ILK 3 AFF},
Slot DEV 5 {ILK 3 AFE},
Slot DEV 6 {ILK 3 AFD},
Slot DEV 7 {ILK 3 AFC},
Port 1LK O {ILK 2 AA}}
DEV C
END # Fl ags
{XBar 1 D} # Device 2 Connection List
{Slot DEV 0 {ILK 1 F}, # Device 0 Route List
Slot DEV 1 {ILK 1 E},
Sl ot DEV 2 {None},
Slot DEV 3 {ILK 1 C},
Slot DEV 4 {ILK 3 AFF},
Slot DEV 5 {ILK 3 AFE},
Slot DEV 6 {ILK 3 AFD},
Slot DEV 7 {ILK 3 AFC},
Port 1LK O {ILK 2 AA}}
DEV D
END # Fl ags
{XBar 1 C} # Device 3 Connection List
{Slot DEV 0 {ILK 1 F}, # Device 0 Route List
Slot DEV 1 {ILK 1 E},
Slot DEV 2 {ILK 1 D},
Sl ot DEV 3 {None},
Slot DEV 4 {ILK 3 AFF},
Slot DEV 5 {ILK 3 AFE},
Slot DEV 6 {ILK 3 AFD},
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Bpot DEK @ {ILK 2 AAL},

DEV E
END # Fl ags
{XBar 2 F} # Device 4 Connection List
{Slot DEV 0 {ILK 3 AFF}, # Device O Route List
Slot DEV 1 {ILK 3 AFE},
Slot DEV 2 {ILK 3 AFD},
Sl ot DEV 3 {ILK 3 AFC},
Sl ot DEV 4 {None},
Slot DEV 5 {ILK 1 E},
Slot DEV 6 {ILK 1 D},
Slot DEV 7 {ILK 1 C},
Port 1LK O {ILK 2 AA}}

DEV F
END # Fl ags
{XBar 2 E} # Device 5 Connection List
{Slot DEV 0 {ILK 3 AFF}, # Device 0O Route List
Slot DEV 1 {ILK 3 AFE},
Slot DEV 2 {ILK 3 AFD},
Slot DEV 3 {ILK 3 AFC},
Slot DEV 4 {ILK 1 F},
Sl ot DEV 5 {None},
Slot DEV 6 {ILK 1 D},
Slot DEV 7 {ILK 1 C},
Port 1LK O {ILK 2 AA}}

DEV G
END # Fl ags
{XBar 2 D} # Device 6 Connection List
{Slot DEV 0 {ILK 3 AFF}, # Device 0O Route List
Slot DEV 1 {ILK 3 AFE},
Slot DEV 2 {ILK 3 AFD},
Slot DEV 3 {ILK 3 AFC},
Slot DEV 4 {ILK 1 F},
Slot DEV 5 {ILK 1 E},
Sl ot DEV 6 {None},
Slot DEV 7 {ILK 1 C},
Port 1LK O {ILK 2 AA}}

DEV H
END # Fl ags
{XBar 2 C} # Device 7 Connection List
{Slot DEV O {ILK 3 AFF}, # Device 0O Route List
Slot DEV 1 {ILK 3 AFE},
Slot DEV 2 {ILK 3 AFD},
Slot DEV 3 {ILK 3 AFC},
Slot DEV 4 {ILK 1 F},
Slot DEV 5 {ILK 1 E},
Slot DEV 6 {ILK 1 D},
Sl ot DEV 7 {None},
Port 1LK O {ILK 2 AA}}

1 # Ports

I LK # Interlink Port O

{XBar 0 A} # Connection List
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Slot DEV 1 {ILK 2 HG,
Slot DEV 2 {ILK 2 HF},
{§’8E BEV§£||:K§H§; # Route List
Slot DEV 4 {ILK 2 HD},
Slot DEV 5 {ILK 2 HC},
Slot DEV 6 {ILK 2 HB},
Slot DEV 7 {ILK 2 HA}}
3 # XBars
6PORT END # XBar Type
{Port 1LK 0; None; None; # XBar O Connection List

None; XBar 2 A; XBar 1 A}

6PORT END # XBar Type
{XBar 0 F; None; Slot DEV 3; # XBar 1 Connection List
Slot DEV 2; Slot DEV 1; Slot DEV 0}
6PORT END # XBar Type
{XBar 0 E; None; Slot DEV 7; # XBar 2 Connection List
Slot DEV 6; Slot DEV 5; Slot DEV 4}
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APPENDIX A
Module Selection
VME Module Selection Table (A31-A28)

1= Removed O=Installed
Low Limit E24 E25 E26 E27 High Limit E13 E14 E15 E16
$0yz00000 0 0 0 0 $0yzFFFFF 0 0 0 0
$1yz00000 0 0 0 1 $1yzFFFFF 0 0 0 1
$2yz00000 0 0 1 0 $2yzFFFFF 0 0 1 0
$3yz00000 0 0 1 1 $3yzFFFFF 0 0 1 1
$4yz00000 0 1 0 0 $4yzFFFFF 0 1 0 0
$5yz00000 0 1 0 1 $5yzFFFFF 0 1 0 1
$6yz00000 0 1 1 0 $6yzFFFFF 0 1 1 0
$7yz00000 0 1 1 1 $7yzFFFFF 0 1 1 1
$8yz00000 1 0 0 0 $8yzFFFFF 1 0 0 0
$9yz00000 1 0 0 1 $9yzFFFFF 1 0 0 1
$Ayz00000 1 0 1 0 $AyzFFFFF 1 0 1 0
$Byz00000 1 0 1 1 $ByzFFFFF 1 0 1 1
$Cyz00000 1 1 0 0 $CyzFFFFF 1 1 0 0
$Dyz00000 1 1 0 1 $DyzFFFFF 1 1 0 1
$Eyz00000 1 1 1 0 $EyzFFFFF 1 1 1 0
$Fyz00000 1 1 1 1 $FyzFFFFF 1 1 1 1

VME Module Selection Table (A27 - A24)

1= Removed O=Installed
Low Limit E28 E29 E30 E31 High Limit E17 E18 E19 E20
$x0z00000 0 0 0 0 $x0zFFFFF 0 0 0 0
$x1z00000 0 0 0 1 $x1zFFFFF 0 0 0 1
$x2200000 0 0 1 0 $x2zFFFFF 0 0 1 0
$x3z200000 0 0 1 1 $x3zFFFFF 0 0 1 1
$x4z00000 0 1 0 0 $x4zFFFFF 0 1 0 0
$x5z00000 0 1 0 1 $x5zFFFFF 0 1 0 1
$x6200000 0 1 1 0 $x6zFFFFF 0 1 1 0
$x7z00000 0 1 1 1 $x7zFFFFF 0 1 1 1
$x8z00000 1 0 0 0 $x8zFFFFF 1 0 0 0
$x9z00000 1 0 0 1 $x9zFFFFF 1 0 0 1
$xAz00000 1 0 1 0 $x Az FFFFF 1 0 1 0
$xBz00000 1 0 1 1 $xBz FFFFF 1 0 1 1
$xCz00000 1 1 0 0 $xCzFFFFF 1 1 0 0
$xDz00000 1 1 0 1 $xDz FFFFF 1 1 0 1
$xEz00000 1 1 1 0 $XEzFFFFF 1 1 1 0
$xFz00000 1 1 1 1 $xFzFFFFF 1 1 1 1
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VME Module Selection Table (A23 - A20)
1=Removed O=Installed
Low Limit E32 E33 E34 E35 High Limit E21 E22 E23 E24
$xy000000 0 0 0 0 $xyOFFFFF 0 0 0 0
$xy100000 0 0 0 1 $xy1FFFFF 0 0 0 1
$xy200000 0 0 1 0 $xy2FFFFF 0 0 1 0
$xy300000 0 0 1 1 $xy3FFFFF 0 0 1 1
$xy400000 0 1 0 0 $xy4FFFFF 0 1 0 0
$xy500000 0 1 0 1 $xy5FFFFF 0 1 0 1
$xy600000 0 1 1 0 $xy6FFFFF 0 1 1 0
$xy700000 0 1 1 1 $xy7FFFFF 0 1 1 1
$xy800000 1 0 0 0 $xy8FFFFF 1 0 0 0
$xy900000 1 0 0 1 $xy9FFFFF 1 0 0 1
$xyA00000 1 0 1 0 $xyAFFFFF 1 0 1 0
$XyB00000 1 0 1 1 $xyBFFFFF 1 0 1 1
$XyC00000 1 1 0 0 $xyCFFFFF 1 1 0 0
$XyD00000 1 1 0 1 $xyDFFFFF 1 1 0 1
$XyE00000 1 1 1 0 $xyEFFFFF 1 1 1 0
$XyF00000 1 1 1 1 $xyFFFFFF 1 1 1 1
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APPENDIX B
Ul PLD EQUATIONS
nodul e ul;
TI TLE ‘Ul - (PN46xxx) - MVt 6490DR VMEbus AM Control ' ;
REVI SI ON NC

“ AUTHOR M chael Hasenfratz - Created: May 17, 1995 [04: 17pnj

“ COVPANY Mcro Menory Inc. Chatsworth, Ca.

“ DATE May 30, 1995 [01:53pnj

“ This device controls the VMEbus Address Modifier/ Selection

ul device ‘p22v10’;

anD pin 1 ; * Address Mdifier 0

anml pin 2 ; " Address Mdifier 1

anp pin 3 ; * Address Mdifier 2

anB pin 4 ; " Address Mdifier 3

am pin 5 ; " Address Mdifier 4

anb pin 6 ; “ Address Mdifier 5

I'i ack pin 7 ; " Interrupt ACKnow age

bsysr st pin 8 ; " System RESET

as pin 9 ; " Address Strobe

dis pin 10 ; * VMebus DI Sabl e

wr pin 11 ; *“ VME WRite

sel csr pin 13 ; * Select CSR

d64 pin 15 ; “ VME D64 (MBLT) AM

sht bl k pin 16 ; “ SHORT BLOCK AM

bl k pin 17 ; “ BLOCK MODE REQUESTED

I'wrcsr pin 18 ; “ WRITE to CSR

I'rdcsr pin 19 ; * READ from CSR

lancsr pin 20 ; * VME I/O (A16) AM

I anR4 pin 22 ; “ VME A24 AM

I anB2 pin 23 ; “ VME A32 AM

EQUATIONS

anB2 =lanb & lamt & amB & 'an? & laml & anD & !bsysrst & liack & !dis
# lanb & 'lamd & anB & lank? & aml & !'anD & !bsysrst & !iack & !dis
# lanb & 'amd & anB & lank? & aml & anD & !bsysrst & !iack & !dis
# lanb & 'lamd & anB & ank & 'aml & anD & !bsysrst & !iack & !dis
# lanb & 'lamd & anB & ank2 & aml & !'anD & !bsysrst & !iack & !dis
# lanb & 'lamd & anB & ank & aml & anD & !bsysrst & !iack & !dis
# lanb & 'lamd & anB & lank & 'aml & !'anD & !bsysrst & !iack & !dis
# lanb & 'lamd & anB & ank & 'aml & !'anD & !bsysrst & !iack & !dis

an4 = anb & amt & amB & 'an? & laml & anD & !bsysrst & liack & !'dis
# anb & amd & anB & lank & aml & !'anD & !bsysrst & !iack & !dis
# anb & amd & anB & lank & aml & anD & !bsysrst & !iack & !dis
# anb & amd & anB & ank & 'aml & anD & !bsysrst & !iack & !dis
# anb & amd & anB & ank & aml & !'anD & !bsysrst & !iack & !dis
# anb & amd & anB & ank & aml & anD & !bsysrst & !iack & !dis
# anb & amd & anB & lank & 'aml & !'anD & !bsysrst & !iack & !dis
# anb & amd & anB & ank & 'aml & !'anD & !bsysrst & !iack & !dis
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I bsysrst & !iack

I bsysrst & !iack

Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !'dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !'dis
Ibsysrst & !iack & !dis
Ibsysrst & !iack & !'dis
Ibsysrst & !iack & !dis
Ibsysrst & liack & 'w & selcsr
Ibsysrst & liack & 'w & selcsr
Ibsysrst & liack & w & selcsr
Ibsysrst & liack & w & selcsr
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