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SECTION |
GENERAL INFORMATION

w
11 INTRODUCTION

" This manual describes the elements of operation and installation procedures of the MM 6390D
Dual Port Dynamic Random Access Memory Module.

1.2 GENERAL DESCRIPTION

The MM6390D Dual Ported Memory is compatible with the VM Ebus, VME Subsystem Bus
(VSBus) specifications. Inherent to the module are VMEbus options D64, D32, D16 & D8 (64,
32, 16 & 8 bit darta path width), and A32. A24 (32, 24 bit address path width) and is 2 VSBus D32
Slave. The module also generates and stores an even parity bit for each byte wrirten on write cycles
and checks parity for each byte read on read cycles. Then if a parity 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. (se¢ Section III for CSR programming)

For Extremely High Performance operation, the MM6390D Dual Ported Memory is equipped
with a Dual P~rt PAGE MODE High Speed BLOCK Transfer capability. This allows the use of
High Performance Block Mode Controllers to ransfer upto 2048 (MLBT)/256 (BLT) bytes on the
VMEDbus, and 256 bytes on the VSBus, for increased system performance.

While the MM6390D Dual Ported Memory was designed as a 64 bit wide (daw path) memory
board, which complies with VMEbus Specifications (Revision D) and can be addressed as 8 bit
bytes, 16 bit words, 32 bit longwords or 64 bit octalwords. It also complies with the VSBus
Specifications (Revision C) as a D32 Slave.

The MM6390D Dual Ported Memory can be configured from 32M (128M) to 128M (512M)
bytes capacity by populating it with 4096K X 9 (16384K X 9) 80ns CMOS DRAM Single-Inline-
Packages (SIP).

1-1 March 1993
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1.2.1 Memory capacity options

The MM6390D Dual Ported Memory memory modules are available in several options
depending on the capacity required. Table 1.1 lists the optional part numbers for ordering purposes,
the total memory capacity provided by each version.

Table 1.1 Model Numbering

Model Number Capacity

MM6390D/32M 32.0M Bytes
MM6390D/64M 64.0M Bytes
MM6390D/128M 128.0M Bytes
MM6390D/256M 256.0M Bytes
MM6390D/512M 512.0M Bytes

1.2.2 Operational features

The MM6390D Dual Ported Memory module contains its own address register and data
buffers for each port for total compatibility with the VMEbus Specification (Rev. D) and VSBus
Specification (Rev. C)

Module selection for the MM6390D resides on any 1024K (100000 hex) bytes boundaries
(A24/A32). The module may be mapped anywhere within the 4 G bytes of physical address space,
on each port, both the VMEbus and the VSBus.

The MM6390D Dual Ported Memory memory array can be addressed as 8 bit bytes, 16 bit
words, or as 32 bit longwords, using conventional Read/Write, Read/Modify/Write (RMW), or
HIGH Performance BLOCK Transfers (MBLT) & (BLT).

The MM 6390D 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
I1, jumpers).

The user may select to create his/her own Address Modifier code, in this event the Address
Modifier evaluation PLD (U1) can be replaced to accommodate the systems’ requirements (see
Section II, jumpers).

A Control Status Register (CSR) is available to allow various dynamic options to to be
utilized by the software programmer. Included in the CSR is a bit to make the MM6390D Dual
Ported Memory a Private Bus only board (ie: VSBus only). A bit controls the response of the VSBus
Cache lead. The CSR is an A6 Slave and has separate addresy selection jumpers, and may be
addressed on any WORD boundary in the VMEbus I/O address space, using a combination of
jumper & VMEbus Low Limit switch settings. (See Section II for selection & Section III for
programming details).

March 1993 1-2
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1.3 GENERAL SPECIFICATIONS

MM6390D

Table 1.2 General Specifications

Characreristics

Capacity

Cycle Time

Access Time (N on-Block mode)

Access Time (Block Mode)

Address
Data In/Data Out

Modes of Operation

Address Modifiers
Parity
VMEDbus and VSBus Module Selection

Control Status Register Selection

.
]

Specifications

i 32M .64M, 128M, 256M or 512Mbytes

i

. 250ns. (non-Block mode)

100ns. (Block mode)

Read S4nsec VSB, 195nsec VME
Write 34nsec VSB, 120nsec VME

Read 13nsec VSB, 34nsec VME
Write 13nsec VSB, 34nsec VME

32 bits A32/BLT/MBLT/UAT VSBus

8/16/24/32/64 bits bidirectional with three-
state output DO8/D16/D32

Read, Write,

Read/Modify/Write (RMW),

Block Transfers (BLT), (MBLT)
Un-aligned (UAT)

6 bits, jumper selectable, or user program-
mable PLD.

EVEN, 1 bit for each byte Generated on
each WRITE Checked on each read.
Memory selected on 1024K byte (S100000)
boundary.

CSR Selecton based on VMEbus Start Ad-
dress, in VMEbus "A16'1/O Address space.

Inputs TTL-compatbie

Qutputs 48ma. Three-sate, 'I"'I'I..-compatible

Operating Temperature 0 to 60 degrees C

Storage Temperature ~40 to +85 degrees C

Reladve Humidity 95% without condensation

Power Requirements: o Standby Operate

+5V (fully-populated) P 435A 3.5A
March 1993 1-4
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1.4 INTERFACE TIMING

The MM6390D Dual Ported Memory memory modules are designed to accept 4096K x 9
(16384K X 9) DYNAMIC Random Access Memory modules with a 80nsec typical access delay
Time.

1.4.1 Refresh Timing

The refresh cycle timing is illustrated by Figure 1.2. Refresh cycles are repeated approximately
once every l5usec. The cycle interval timing is generated by a free running oscillator (U98)
providing a refresnh ransparent to memory access cycles.

The MM6390D contains a refresh request counter and can store upto 31 refresh requests.
During memory cycles that take more than the 15us. refresh interval, this counter will record how
many refresh requests have been made and upon completion of the cycle (the memeory board is
released ie: PAS* negated for VSB cycles and AS* negated for VME cycles) the refresh circuit
run upto the 31 stored refresh requests.

(See Section 2.5.6 regarding VME SYSFAIL* - Refresh Timeout)

e NOTE: Memory cycles must be completed within 420us. or REFRESH cycles will be
lost. Resulting in possible data corruption.

LESS THAN 420us.

REFGNT ____—_——_-._Tﬁ \\_]—
S A L%

i Approx. 18.5us. —l

=~ NN

CASX" L L N =
——————————— o —
._._..l...._..... l l it l !
- | ] | e LS
RASX IO L—=d 7

50 | 1Cs 83

Up to 31 cycles

Figure 1.2 Refresh Timing
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. 142V

The VMEbus Interface Timing Diagram (Figure 1.3), illustrates the timing reiationshigs on
- the Data Transfer bus. for Read and Write Cycles. Access delay ime is measured from the

MEDbus Interface Timing

leading edge of the Data stobes. (Figure 1.3).
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Figure 1.3 VME Interface Timing
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1.4.3 VSBus Ihterface Timing

The VSBus Interface Timing Diagram (Figuge 1.4), illustrates the timing relationships on the
Dara Transfer bus, for Read and Write Cycles. Access delay time is measured from the leading
edge of the Darta strobes. (Figure 1.3).
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Figure 1.4 VSBus Interface Timing
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Table 1.3 P1 - VYMEbus Connector Pin Definitions

' Pin A B G
1 D00 BBSY~ D08
o S DOI BCLR* D09
| 3 D02 ACFAIL* D10
4 D03 BGOIN* DIl
' | 5 D04 BGOOUT™* D12
6 D05 BGIIN* D13
7 D06 BGIOUT* D14
8 DO7 BG2IN* D15
9 GND BG20UT* GND
10 SYSCLK BG3IN* SYSFAIL*
11 GND BG30UT* BERR*
12 DS1* BRO* SYSRESET*
13 DSO* BRI* LWORD*
14 WRITE* BR2* AMS
15 GND BR3* A23
16 DTACK* AMO A2
— 17 GND AMI A2l
| —_ 18 AS* AM2 A20
| 19 GND AM3 Al9
20 IACK* GND AlS8
» 21 IACKIN* SERCLK Al7
-. 22 IACKOUT™* SERDAT Alé
23 AM4 GND AlS
______ 24 AQ7 IRQT* Al4
25 A06 IRQ6* Al3
26 A0S IRQ5* Al2
27 A04 IRQ4* All
28 A03 IRQ3* AlO
] 29 A02 IRQ2* A09
L 30 A01 IRQ!I* AO08
31 -12v +5vSTDBY +12v
32 +5v +5v +5v
1 ** . No Connection on MM6390D Dual Ported Memory

March 1993 1-8
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Table 1.4 P2 - VME/VSB Connector Definitions

Pin A B C
1 ADQOO +3v ADO1
2 ADQ2 GND ADO3
3 ADO4 RESERVED ADOS
4 ADO06 A24 ADOQ7
5 ADO8 A2S ADO9
6 ADI10 A26 ADI11
7 ADI12 A27 ADI13
8 AD14 A28 ADIS
9 ADI16 A29 ADI17
10 ADI8 A30 ADI19
11 AD20 A3l AD21
12 AD22 GND AD23
13 AD24 +5v AD25
14 AD26 D16 AD27
15 AD28 D17 AD29
16 AD30 D18 AD31
17 GND D19 GND
18 IRQ* D20 GND
19 DS* D21 GND
20 WR* D22 GND
21 SPACEQD D23 SIZEOQ
22 SPACE! GND PAS*
23 LOCK* D24 SIZE1
24 ERR* D25 GND
25 GND D26 ACK*
26 GND D27 AC
27 GND D28 ASACK1*
28 GAO D29 ASACKO*
29 GAl D30 CACHE*
30 GA2 D31 WAIT*
31 BGIN* GND BUSY*
32 BREQ* +5v BGOUT™
** . No Connection on MM6390D Dual Ported Memory

1-9 March 1993
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1.5 MEMORY ARRAY ORGANIZATION

The memory array is partitioned into four (4) 4096K x 72 (16384K x 72) bit segments. The
minimurs memory configuration would be 4096K x 72 (16384K x 72) bits. including the four parity
bit DRAMs in segment zero. This would translate to 32Megabvtes (128Megabytes) as a minimum
configuration for the MM6390D Dual Ported Memory. Each parttion or block is organized as
72 bits 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 bits of dam are
divided into 8 bytes (8 bits 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 SO1 S23 S45 S67 S89 SAB SCD SEF,
determining which bits constitute what byte may be somewhat confusing. This can be cleared up
by seeing the same data in the various formats used in most systems (IE: Byte, Word, and
Longword).

BYTE Format WORZ Formaz LONGWORD Feormac
Locacziaon Daca Loca:zi Daca Leocazion =ata

sg0oaooo000 s0l1

| $00000000 s0i23 |
$00000001 s23 | $00000002 s4587 |
S000000C2 s45 | SOO0CO004 s8%A3 |
$00000003 $67 | S00000006 SCO=F |

|

I

I

I

S00000000  s02.234587
S00000004  S8SASCDET

$00000004  s89
$0000000S  sa3
s00000006 sC2
§00000007  SE=EF

-

QUADWORD Format
Location Daza
s00000000 $0223456789ABC0=F

3IT Or-gazizatiens

QUADWCRD _ '
6 44 33 11 0
Figaorrvrareas g B Tivesnesmsnnive 2 leciecrcansanes B Scevecncnancans 0
LONGWORD

3 L3 03 Il 0
1 -------------- 6 5 -------------- 0 - e s aesssseesses s 5 -------------- 0
WORD .

1 01 01 02 0
Besasssoveneaas € Seeeecennananne § Suecivineesnve 0 Beviecorencnesnn 0
E---

0 Q0 00 oc 00 00 0cC 00 0
R R 3 A 0 Tevuoes 07eeeeas B Tnssmusd 2 0 Tavonse OF isvaare 0

0000000100100012 010001010110031X1 1000100110101011 1100110111101212
SO Ssi S2 s3 sS4 s5 s6 S7 S8 s3 SA S22 sC SD SE ST

Figure 1.5 Memory Array Organization

March 1993 1-10
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SECTION I
INSTALLATION

2.1 INTRODUCTION

This section details a step by step procedure to interface the MM6390D Dual Ported Memory
to both the VMEbus and VSBus.

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 desc:ibe the proper jumper options necessary for system
operation (see Section 2.5, for jumper opdons).

2.3.1 Handling Procedure

The MM6390D Dual Ported Memory uses CMOS components that are susceptible to damage
if exposed to statc electrical charges. To avoid damage of these components during handiing,
testing or operation, the following procedure should be used.

e Device leads should contact conductive material to avoid building of any static charge,

except during testing or operation.

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

e Devices should never be removed or inserted while poweris 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.

e Exremnal signals should not be applied to device inputs while power is removed.

e Any memory module removed from the system should be transferred to either non-con-
ductive foam or an anti-static plastic bag for storage or shipment.

2-1 March 1993
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2.4 OPERATING ENVIRONMENT

The MM6390D Dual Ported Memory is an exmemely High Density memory product
Containing, 96 bits of high current (48ma.) data bus drivers, numerous high spesd components.
And as a result, the environment into which the MM6390D Dual Ported Memory is placed, must
be carefully considered. '

2.4.1 Airflow and Cooling

Due to the extremely high component density of the MM6390D Dual 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 reliabiliry.

2.4.2 Power Requirements

The power requirements of MM 6390D Dual 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 1.3 & 1.4) of both the P1 and the P2 connector prior to operation of
the MM6390D Dual Ported Memory.

2.5 JUMPER OPTIONS

There are several jumper options attainabie on the MM6390D Dual Ported Memory module,
depending on the user application. All of the available options are selected by installing or removing
minijumpers on wirewrap pins on 0.100 inch centers. (see Figure 2.1)

2.5.1 Address Modifier Evaluation (Factory, A32 and A24 ENABLED)

The MM6390D Dual Ported Memory evaluates the Address Modifiers from the VMEbus to
determine if they are to be responded to. As shipped from the factory, the MM6390D Dual Ported
Memory responds to the EXTENDED A32 (using all 32 address bits) Address Modifier codes and
the STANDARD A24 (ignoring the upper 8 bits). Optional, the USER may remove E8 to disabie
the EXTENDED A32 selection and/or E7 STANDARD A24 selection. These Address Modifier
codes are described in Appendix D. The user may select to replace the Address Modifier selection
PLD (U1), to allow for some other combination or the creation of a special (user defined) code or
codes.

2.5.2 VSBus Alternate Address Space Selection (Factory, OPEN)

The MM6390D Dual Ported Memory normalb} is selected in the VSBus in the System Space,
however the user may configure the MM6390D Dual Ported Memory to respond to the Alternate
Space selection by removing jumper ES and shorting jumper E6. (See Figure 2.1 for locatons)

March 1993 2-2
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& 2.5.3 Rescinded DTACK*/ACK?* (Factory, DISABLED)

; As shipped from the factory the MM6390D Dual Port Memory is configured to use an 74538
"""" ’ (an OPEN Collector device) to generats DTACK* (VMEbus) and ACK* (VSBus). This conforms
to the VMEbus and VSBus specifications. However, on heavily loaded systems (ie: full 21 slot
cardcage) this can cause DTACK™ to take over 40ns to be negated. This can prevent most systems
from amaining the maximum bus bandwidth of 40 Megabytes per second (100ns bus cycles). On
cerain system configurations (ie: those without 'PARTICIPATING SLAVES®) the designer MAY
wish to use a2 '/RESCINDED DTACK*'. That is to say an 74FCT240 (with 3 state control) is used
in place of the 74S38. Moving jumper E4 from pins 1 to 2, to pins 2 to 3 will enabie the VMEbus
_ "RESCINDED DTACK*’, while moving jumper E1 from pins 1 to 2, to pins 2 to 3 will enable the
L same on the VSBus.

3 e Caution! This will violare VMEbus specifications, and should ONLY be attempted with
a thorough understanding of the system and its configuration.

2.5.4 VMEDbus Fast! DTACK?* (Factory, DISABLED)

Due to VMEbus specification, the MM6390 Dual Ported Memory is required to wait a
minimum of 30ns before reponding to DS0* or DS1* with the DTACK* signal. If jumper E3 is
removed, the MM 6390 Dual Ported Memory can repond in as little as 13ns from the earliest Data
Strobe (DS0* or DS1*). Data Stobe skew (DS0* or DS1*) may cause un wanted results.

e Caution! This will violaze VMEbus specifications, and should ONLY be anempted with
= a thorough understanding of the system and its configuradon.

2.5.5 Control Status Register (CSR) Enable (Factory, ENABLED)

The Control Status Register (CSR) address decoding may be disabled by removing jumper
El6.

----- ’ 2.5.6 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 MM6390D light the FAIL LED. and artempt to report a 'System FAILURE' by
M asserting SYSFAIL* on the VME bus. Removal of jumper E3 will prevent SYSFAIL* from being
; asserted.
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Figure 2.1 Jumpers & Switch Locations
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2.6 CONFIGURATION JUMPER & SWITCH SETTINGS

The MM6390D Dual Port Memory contains four (4) major jumper biocks and a single jumper
pair that must be configured prior to installation before proper operaton can be obtained. (See
Figure 2.1 for jumper locations)

Each port of the MM6390D Dual Port Memory must be addressed within it’s four (4) Gigabyte
address space. The VMEbus port is controlled by switches SW6, SW7, SW8 & SW9, also by
jumpers E7 (A24 Address Modifier Enable) and E8 (A32 Address Modifier Enabie Ses Section
2.5.1). While the VSBus porn is controlled by switches SW1, SW2, SW3 & SW4, aiso by jumpers
ES & ES§ (Select Alternate Space or System Space See Section 2.5.2).

2.6.1 VMEDbus Moduie Selection

Selection of the VMEbus lower limit and upper limit on 1024Kilobyte byte (S100000)
boundaries and accomplished using switches SW6 & SW7 for the LOW LIMIT and switches SW8
& SW9 forthe A32 space UPPER LIMIT. Position 8 of switches SW6 & SW38 is the most significant
address (A31) and position 1 of switches SW7 & SW9 is the least significant address (A20) for
both UPPER and LOWER limits. While Posidon 4 or SW'5 is the most significant address (A23)
and position | is the least significant address (A20) for A24 space UPPER LIMIT.

When the MM6390D Dual Ported Memory is selected using an A24 address modifier, the
MM6390 will automatically force a 0 on internal addresses A24 thru A3l, forcing the address
request into the FIRST 16Megabyte block and will use SW5 for the UPPER LIMIT selection
(Position 4 is the most significant address (A23) while position 1 is the least significant (A20)).

e NOTE: The UPPER LIMIT is an inclusive address. Therefore an 128 MByte board
addressed to start at SO0000000 would have the LOW-LIMIT set to SO0000000 and the
UPPER LIMIT set to SO7FFFFEF (S000 to SO7F on the switches). NOT S000 to S080.

2.6.2 VSBus Module Selection

As with the VM Ebus module selection, the VSBus lower limit and upper limit may be selected
on any 1024Kilobyte byte (S100000) boundaries and is accomplished using switches SW1 & SW2
for the LOW LIMIT and switches SW3 & SW4 for the UPPER LIMIT. Position 8 of switches SW1
& SW3 is the most significant address (A31) and positon 1 of switches SW2 & SW4 is the least
significant address (A 20) for both UPPER and LOWER limits.

e NOTE: The UPPER LIMIT is an inclusive address. Therefore an 128MByte board
addressed to start at SO0000000 would have the LOW LIMIT set to S00000000 and the
UPPER LIMIT set to SO7TFFFFTF (S000 to SO7F on the switches, NOT S000 to S080).
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2.6.3 Adjusted Addressing

In normal operarion, the MM6390D Dcal Ported Memory would be selected on a 128/512
Megabyte boundary and simply setthe UPPER and LOWER limits accordingly. However, in some
applications 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 aligned (IE: first byte on
VSBus port is first byte on VMEbus port), the addresses applied to the MM6390D Dual 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 6390D Dual Ported Memory allows
the user 1o select an address on any 1 Megabyte boundary, and sdll be fully aligned.

2.6.4 Control Status Register (CSR) Selection

If enabled (See section 2.5.5) the CSR address selection is a combination of jumpers E15,E14,
E13,E12,E11, E10, E9 and the VMEbus LOW LIMIT selection. The CSR is located in VMEbus
A6 (or I/O) space, and responds to ONLY A16 Address Modifiers (529 & S2D. See section 2.5.1
for more details). Jumper E15 corresponds to the most significant address A 15 while ES corresponds
to the least significant address A9. Addresses A8 down through A1 correspond to the VMEbus
LOW LIMIT address positions for addresses A27 through A20. Where SW7 position 8 (A27)
corresponds to A8, SW7 position 7 (A26) corresponds to A7 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 (ses Section
2.5). And after following the guidelines set forth in Section 2.3, remove power, install the
MM6390D Dual Ported Memory into the system, reapply power to the system.
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SECTION Il
PROGRAMMING INFORMATION

3.1 Control Status Register

The Control Status Register (CSR) provides a VMEbus accessible resister to control and
determine the status of the MM6390D Dual Ported Memory. In the following sections, the CSR
bits are defined and their use is explained.

Table 3.1 C.S.R. Bit Definitions

-----------------

| i
| | == (EFZR) Zmable Parity Zrror Reporting
| ==== (WW?) Wzize Wrong Parizy
| =———— (CATEE) CACE=able memory
| eecececea- Not Usec
| eeeccccces No:z Usez
| eemecccceea- Noz Used
o (R?) Ram Private to VS3us
(2E) Pazizy Exror

3.2 Parity Error Detection

The MM6390D Dual Ported Memory generates and checks for errors in the memory by
calculating the parity of each byte in memory. During write cycles, the MM6390D Dual Ported
Memory writes this bit into the array, and on read cycles it checks this bit against the bit in the
array. If, during a read cycle, a difference is detected the CSR PE bit is set and if the CSR EPER
bit is also set, the appropriats ERROR lead is asserted. In the case of a VMEbus reference, the
BERR®" lead is asserted instead of the DTACK* lead. However on the VSBus, the ERR* is asserted
instead of the ACK* lead. The PE bit is cleared by reset or by writing a 0 into CSR bit7.

e To insure proper parity operation, the MM6390D Dual Ported Memory must be /nitial-
ized. That is to say a memory location MUST be written before it is read.

e NOTE: Due to certain memory caching systems used with the VSBus, the MM6390D
Dual Port Memory reads ALL 32 bits during ANY read cycle. As a result, it is recommended
that ALL memory be /nitialized using a 32 bit write instruction (IE: The 680x0 "CLR.L"
instruction or equivalent), to prevent unexpected Parity ERRORS.
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3.3 RP - Ram Private

The MM6390D Dual Ported Memory may be reserved in TOTAL, by setting the RP bit in
the CSR to a 1. Any references made of the MM6390D Dual Ported Memory from the VMEbus
port are ignored while this bit is set.

3.4 Cacheable Memory Enabie

When set, this bit disables the CACHE?* lead on the VSBus, indicating, to a bus master, that
the selected memory is NOT cacheable.

35 Write Wrong Parity

When set, this bit will force the MM6390 to generate the WRONG parity for each byte written.
This allows testing of the parity bit memory device for increased system confidence.

e This mode may be used to also test BUS ERROR Reporting circuits on other boards.
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VME/VSB Switch Table (A31 - A28)

(A3l - A28) 1 = Open
0 = Close
(VMEDus = 546 & S5WB) (VS3TS = SWi & SWl)
Low Limit High Limit
| SWIICE SHS/SE1 | | SWTTH SWB/S#1 |
| POSST2CN B 7 651 | POSTIION 876 5 |
| & 3 |
| SOy200000 0 000 | | SOy=sFFFFF 0 Q0 G O |
| Sly=00000 0 0 0 1 | | Sly=FFeFF 0 Q0 Q 1 |
| S2y=00000 0 0 L 3 | | Sqy=F¥FFFF 0 0 2 0 |
| $3y=00000 G 0 1 X1 | | SdyzFFFFF QO 1 1 |
I I 1 I
| S4y=00000 0 1 0 0 | | Sqyz=FFFFF 01 0 0 |
| §Sy=z00000 0 1 0 1 | | SSy=FfFFFF 0 1 0 1 |
| S6y=00000 0 1 10 | | S6yzFFFFF 0 L1 1 0 |
| $79y200000 0 1 2 1 |. | S%y=rrPPPr 0111 1)
I I 1 i
| SByz00000 2 0 0 0 | | SBy=FFFFF 1 0 0 0 |
| $9y200000 1 0 0 2 | | S9y=sfFFFF 200 2 |
| SAyz00000 1 020 | | Say=sFFFFr 1 0 1°Q |
| SByz00000 1 0 1 2 | | SByzFFFFF 101 1 |
1 5 3 |
| SCy=z00000 1 1 00 | | SCyzFFFFF 1 100 |
| SOyz00000 1 1 01 | | SOyzePPFPF 1101 |
| SEy200000 1 210 1| | SEyzFFPPF 11101
| SPy=00000 1 1 L 2 | | SPy=FPFPPF 112111
A-l
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VME/VSB Switch Table (A27- A24)

l=Open
0 = Close

(A27 - A24)
(VMEbus = SW6 & SWB) (VSBUS = SW1 & SWd)
Low Lim:z High Limit

| SWITCH  SWE/SWL | | SWiTeH  SWB/SW3 |

| POSTTION 4 2211 | POSITION &3 21|

I [ | I

| $x0200000 0 0 0 0 | | SxOzFFFFF 0 0 0 0 |

| $x1200000 0 0 0 1 | | SxI=FFFFF 0 0 0 1 |
| $x2200000 0 0 1 0 | | Sx2zFFFFF 0 0 2 0 |
| $%3200000 0 0 1 1 | | Sx3zFFFFF 00 1 1 |
| (I | |
| Sx4200000 0 1 0 0 | | Sx4=FFFFF 0 L 0 0 |
| Sx5200000 0 2 0 1 | | SxSzFFFFF 0 L O 1 |
| Sx6200000 0 1 1 0 | | Sx6z2FFFFF 01 1 0 |
| Sx7200000 0 1 1 1 | | Sx7zFFFFF O 1 1 1 |

I (| |

| $x8200000 1 000 | | Sx8z2FFFFF 1 0 0 O |

| $x9200000 1 0 01 | | Sx9zFFFFF 1 0 0 1 |
| $xAZ00000 1 01 0 | | SxAZFFFFF 10 1 0 |
| $xB200000 1 0 1 1 | | SxBzFFFFF 10 1 1 |

i (I i

| $2Cz00000 1 1 00 | | SxCxFFFFF 11 00 |

| SxDz00000 1 1 61 | | SxDeFFFFF 1101 |
| $%x8200000 1 1 10 | | SxE=FFFFF 1110 |
| SxFZ00000 1 1 11 | | SxP=FFFFF 1 11 L1
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VME/VSB Switch Table (A23- A20)

(A23 - A20)
(VMEbus = SW7 & SW9) (VSBUS = SW2 & SwW4)
Low Limit High Limit
| SWITCH  SW7/8W2 | | SWITCH  SW9/5wd |
| POSITION 4321 | | POSITION 43 21 |
| |1 |
| $xy000000 0 0 0 0 | | $xyOFFFFF 0 0 0 0 |
| $xy100000 0 0 0 1 | | SxylFFFFF 00 0 1 |
| $xy200000 0 01 0 | | Sxy2FFFFF 00 1 0 |
| 5%y3C0000 0 01 1 | | Sxy3FFFFT 2011 !
I (B [
| $xy400000 0 1 00 | | SxydFFFFF 01 00 |
| $xy500000 01 01 | | SxySFFFFF 01 01 |
| $xy600000 0 1 10 | | Sxy6FFFFF 011 0 |
| $xy700000 0 1 1 1 | | Sxy7FFFFF 0111 |
I (. |
| $xy800000 1 0 00 | | Sxy8FFFFF 1 0 0 0 |
1 $xy500000 1 001 | | Sxy9FFFFF 1001 |
| $xyAO0000 1 01 0 | | SXyAFFFFF 101 0 |
] 5xyB00000 1 0 1 1 | | SxyBFFFFF 1011 |
i (| |
| $%yC00000 1100 | | SxyCFFFFF 11 00 |
| SxyD0OO0OO 2 1 0 1 | | SxyDFFFFF 1101 |
| SxyE00000 1 110 | | SxyEFFFFF 1110 |
| $xyFO0000 1 111 | | SxyFFFFFF 1111 |
A-3
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AM24 = AMS " AMG
- AMS * AM4
- AMS * AMG
= AMS T AMé
- AMS " AM4
- AMS * AM4
- AMS " AM¢
- AMS * aAM4
AMCSR a AMS " /AM4
- AMS T /AM4
BLX a /AMS * /AM4
- /AMS " /N
- /AMS * /AM4
« /AMS * /AM4
+ AMS T AM4
v AM4
AMS T AM4
= AMS * AM¢
DE4 = /AMS * /AM4
- /AMS * [fAM4&
- AMS T AM4
« AMS * AM4
SHTELX s AMS * AMd
« AMS " 2AM4
+ /AMS * /AM4
- /AMS * /AM4
RDCSR = AMS * /AMé4
AMS v /AM4
WRCSR = AMS * /AM4
AMS * /AMG
January 1993
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/SRST
/SRST
/SRST
/SRST
/SRST
/SRST
/SRST
/SRST

/SRST
/SRST

/SRST
/SRST
/SRST
/SRST
/SRST
/SRST
/SRST
/SRST

/SRST
/SRST
/SRST
/SRST

/SRST
/SRST
/SRST
/SRST

/SRST
/SRST

/SRST
/SRST

/IACK
/ZACK

/ZACK
/IACK
/IACK
/IACK
/IACK

/IACK

/IALX
/IACK
/IACK
/ZACK
/ICKR
/IACK
/IACKR
/IACR

/IACK
/TACK
/IACK
/IACK

/IACK
/IACKR
/IR
/IACR

/IACK
/IACK

/IACK
/IACR

-

MMé6390D

/RIS
/328
/0Is
/RIS
/DS
/BZS
/DIS
/DIS

/8IS
/DIS
/DIS
/IS
/DIS
/DIS
/DIS
/DIS

/DIS
/BIs
/DIsS
/DIS

/DIS
/DIS
/BIS
/0IS

/WR * CSRHEQ * CSRLEQ
/WR * CSRHEQ * CSRLEQ

WR * CSRHEQ * CSRLEQ
WR * CSRHEQ * CSRLEQ
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VME/VSB Switch Table (A23- A20)

1l = Cpen
0 = Close

(a23 - A20)
(MESus = SW7 & SW9) (VS3US = SW2 & SWd)
Low Lizit High Li=it
| SWITCH SW7/SW2 | | SWITTH SW3/SWé |
| POSTTZON 4321 | | POSITION 43212 1
I U |
| $xy000000 C 0 0 0 | | SxyOFFFFF 0 0 0 0 |
| Sxyl00000 0 0 0 1 | | SxylFFFFF 0 0 0 1 |
| Sxy200000 0 0 1 0 | | Sxy2fFFFF 0 Q 1 2 |
| $xy300000 0 0 L 1 | | SxydssFFF 00 11 1
I [ |
| Sxy400000 0 L 0 0 | | SxydFFFFF 0 2 0 0 |
| Sxy500000 0 L1 0 1 | | SxySFFFFF O 2 0 1 |
| Sxy600000 0 = 1 0 | | Sxy6éFFFFF 0 2 1 0 |
| Sxy700000 ¢ 1 2 1 | | Sxy?FFFFFr 0 2 1 2 |
I I i
] Sxy800000 1 0 Q0 0 | | SxySFFFFF L 0 0 0 |
] Sxy900000 1 0 0 1 | | SxySFFFFF 1 0 0 1 |
| SxyAGOD00 1 01 0 1 | SxyAFFFFF 1 010 |
| SxyB800000 1 0 1 1 | | SxyAFFFFF 1 0 11 |
1 I I
| SxyC00000 1 1 00 | | SxyceFFrr 1 2 00 1|
| SxyDOOOOO - 2 0 1 | | SxyoFFFFF 1 1 0 1 |
| SxyEQ0002 1 1 10 | | SxyeFFFFF 1110 |
| SxyFO0000 1 1 1 1 | | SxyFrFFFF 1 2 21 1
A-3
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APPENDIX B
Ul PLD Equations

— e S e L

frr—- 4 MM63I50 VMEDus AM Conctsol

PASTERN Ul - PN&6102

REVISION NC

AUTHOR Michael Hasenfrazs

COMPANY Micrc Memory Inc. Chacsworth, Ca.

DATE Januasy 4, 1993 [04:55pm]

: This device contTols the ViMEbus Address Modifier/Selection

CHIP AM PALIZVID

AMO ; Address Modifier 0

AM1 Address Modifier 1

o ; Address Modifier 2

A ; Address Modifier ]

AM4 i Address Modifier ¢

AMS ; Addreas Modifier §

SRST : System RESET

AS ; Address Straobe

23S ; VMEbus DISable

WR ; VME WRite

/CSRHEQ : CSR HIGH .EQ.

[~} : Ground (Vss)

/CSRLEY ; CSR LOW ..

NG ;: No Ceonnecticn

/TACK : IntesTupt ACKnowlage

Déd ; VME D64 (MELT) AM

SHTBLK ; SHORT 3LOCK AM

BLK ; BLOCK MODE REQUESTED

/WRCSR  ; WASTE to CSR

/ROCSR  ; READ frocm CSR

/AMCSR ; VME I/0 (Al6) AM

/NQ4 : VME A24 AM

/A32 ; VME A32 AM

vee : Powar (Vdd)

-~ No Cennectien

EQUATIONS

32 w JAMS C /AME T A T /AR T JAML Y AMO * /SRST * /IACX * /IIS
- /AMS " JAMA T ND T /RQ AM1 " /AMO * /SRST * /IACK * /DIS
- /AMS * /AMG * NO T /NQ AML * AMO * /SRST * /IACK * /DIS
- /AMS * /AM4 * MO * NQ /Al *  AM0 /SAST /IACK /DIS
- /AMS T /AMG C* AG T AR AM1 " /AMO * /SRST * /IACK * /DIS
e /AMS * /AMG T AD T A2 AML'* AMO * /SRST * /IACK * /DIS
- JAMS T JAM: Y AM3 U /M2 U JAML * /AMO " /SRST * /IACK T /DIS
- /AMS * /AMG T AM3 * A2 * /AML " /AMD * /SRST * /IACK * /DIS
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