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SECTIONI
GENERAL INFORMATION

P pa e e e e i 8 R S e e A SRR S S e e S e e

1.1  INTRODUCTION

This manual describes the clements of operation and installation procedures of the
MM 6230 Dynamic Random Access Memory Modules.

1.2 GENERAL DESCRIPTION

1.2.1 Configuration

The MM6230 is compatible with VMEDbus specifications (C.1). Inherent to the module
are VMEbus options D32 (32 bit data path width) and A32 (32 bit address path width). The
module also generates and stores an odd parity bit for each byte written on write cycles and
checks parity for each byte read on read cycles, Then if a parity error is detected, the module
responds by assertion of BERR*, (see Figure 1.1).

The Memory Array is addressable as 8 bit bytes, 16 bit words, or 32 bit longwords. The
MM6230 can be configured for 4M or 8Mcgabytes capacity by populating it with 1024K
industry standard CMOS DRAMSs, such as the TC511000-12 devices. In addition, the
MM6230 Dynamic Mcmory Module may expanded to 16Megabytes with the addition of
the MM6235 8Megabyte Expansion Memory Module (See Section 2.7).  For Higher
Performance applications, the MM6230 Dynamic Memory Module is cquipped with a High
Speed BLOCK Muode Transfer capability. This allows the use of Block Mode Controllers,
for increased sysiem performance.

The MM6230 is completely compatible with the MVME-133A and VME Bus Master
Modules cmploying 68000, 68010, 68020, 68030 or N32xxx CPUs.

The MM6230 basc memory module is 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 cach version.

Table 1.1 Memory Capacity Options

Option . ..., et st Capacity
MM6230D/4M ... ... 4.0Megabytes
MM6230D/8M ... ... . 8.0Megabytes
MMB230D/16M . ... ... ... ... 8.0Megabytes
(W/MMB235/8M) ... ... ... ... . ..., 8.0Megabytes
Total .. ... . .. .. 16.0Megabytes

1-1 Revised March 1989
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1.2.2 OPERATIONAL FEATURES

The MM6230 memory module contains its own address register and data buffers for
total compatibility with the VMEbus.

Module selection for the MM6230 resides on any 64K (10000 hex) bytes boundaries
(A24/A32). The module may be mapped into one of the 16M byte banks, within the 4
G bytes of physical address space of the VM Ebus (A32). The MM6230’s memory array
is addressable as 8 bit bytes (D08),16 bit words (D16), or as 32 bit longwords (D32), using
conventional read/write transfers, or HIGH Performance BLOCK Transfers (BLT).

The user must initialize the memory module to allow the parity generator to store
ODD parity otherwise the module will assert BERR* for any subsequent read cycle.
BERR* can be disconnected from the VMEbus by moving jumper E1-E2 to E2-E3 (sce
figure 1.2 for Jumper & Switch locations). (See Section 2.5.1 for Parity configuration).

The MM®6230 is configured to responds to various Address Modifier Codes (See Table
1.2). As shipped from the the factory the MM6230 responds to A32 (using addresses A24-
A31) only. Also shipped with the MM6230 Dynamic Memory Module is an IFL to allow
either an A32 (using addresses A24-A31) or A24 (ignoring addresses A24-A31). Other
combinations are available, or by reprogramming the socketed IFL U15 (PLS153) (Sce
Table 2.3 for IFL equations).

Table 1.2 Address Modifier Code

Hex Address Modifier
Code 5 4 3 2 1 0 Function
09 L L H L L H Extended Non-Privileged
Data Access (32 Addr)
0A L L H L H L Extended Non-Privileged
Program Access (32 Addr)
0B L L H L H H Extended Non-Privileged
Block Transfer (32 Addr)
0D L L H H L H Extended Supervisory
Data Access (32 Addr)
OE L L H H H L Extended Supervisory
Program Access (32 Addr)
OF L L H H H H Extended Supervisory
Block Transfer (32 Addr)
39 H H H L L H Standard Non-Privileged
Data Access (24 Addr)
3A H H H L H L Standard Non-Privileged
Program Access (24 Addr)
3B H H H L H H Standard Non-Privileged
Block transfer (24 Addr)
aD H H H H L H Standard Supervisory
Data Access (24 Addr)
3E H H H H H L Standard Supervisory
Program Access (24 Addr)
3F H H H H H H Standard Supervisory
Block Transfer (24 Addr)
1-3 Revised March 1989
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1.3 GENERAL SPECIFICATIONS
Table 1.3 lists the general specifications for the MM6230 DYNAMIC RAM Memory
Module
Table 1.3 General Specifications
Characteristics Specifications
Capacity 4M, B8M, 12M, or 16M,bytes
Ccycle Time 250ns.
Access Time (Non-Blockmode) 190nsec Read (non-Block mode)
130nzec Write (Past Write)
Access Time (Block Mode) 180nsec Read (Block mode)
130nsec Write (Fast Write)
Address 32 bits A32/A24/BLT/UAT VMEbus
32 bits A32/BLT/UAT VSBus

Data In/Data Out

Modes of oOperation

Un—aligned (UAT%
Address Modifiers
Parity

Module Selection

Interface:
Inputs

Ooutputs

Operating Temperature
Storage Temperature
Relative Humidity
Power Requirements:
+5V {(fully-populated)
With MM6235 Expansion

89/16/24/32 bits bidirectional
with three-state output
D08/D16/D32

Read, Write, Read/Modify/Write
{RMW), Block Transfers (BLT),

6 bits, jumper selectable,
user programmable IFL

or

EVEN, 1 bit for each byte Gener-
ated on each WRITE Checked on
each read

Memory selected on 1024K byte
VMEbus and VSBus ($100000)
boundary in any 16 Megabyte
bank within a 4G byte address
space.

TTL-compatible

48ma.
ble

Three-state, TTL-compati-

0 to 60 degrees C
-40 to +80 degrees C

Upto 95% without condensation

Standby oOperate
2.4A 2.6A
2.9A 3.1a

Revised March 1989
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Table 1.4 The VMEbus Interface Definition

NMEMONIC TYPE SIGNAL DESCRIPTION

ACFAIL* 0.C. AC FAILURE - Indicates that the AC input to the power
supply has been interrupted or that the necessary input volt-
age levels rcquirements are not being mel.

AMO-AMS 3-8 ADDRESS MODIFIER (bits 0-5) - Master provides addi-
tional information about the address bus, such as size, cycle
type, and/or dbt master identification.

AS* 3-S. ADDRESS STROBE - Indicates that a valid address is on
the address is con the address bus,

A01-A31 3-S ADDRESS bus (bits 1-31) - Specitic physical memory ad-
dress.

BBSY* 0.C. BUS BUSY - Generated by the current DBT master to in-

dicate that it is usion the bus.

BCLR* 3-S. BUS CLEAR - Gencrated by the bus arbitrator to request
release by the current DBT master for a higher level re-
questing master.

BERR* 0.C BUSS ERROR - Generated by a slave to indicate that an
unrecoverable crror has occurred and that the bus cycle
must be aborted.

BGOIN* BG3IN* 3-S. BUS GRANT (0-3) IN - Together with BUS GRANT (0-
3) OUT forms a daisy-chained bus grant. The BGxIN* sig-
nal indicates to this board that it may become the next DBT
master.

BGOOUT- BG30OUT 3-S BUS GRANT (0-3) OUT - Indicates to the next board in
the daisy-chain that it may becomc the next master.

BRO*-BR3 O.C. BUS REQUEST (0-3) - Indicates that a DBT master in the
daisy-chain requires access to the (DBT) bus.

DSO* 3-S. DATA STROBE 0 - Indicates that odd byte data is valid on
the VME data transfer bus (D00-D07/D16-D23).

DS1* 3-S. DATA STROBE 1 - Indicates that even byte data is valid
on the VME data transfer bus (D08-D15/D24-D31).

DTACK* 0.C. DATA TRANSFER ACKNOWLEDGE - Generated by a
DBT slave. The leading (falling) edge indicates that read
cycle data is valid or that data has been accepted during a
write cycle.

Revised March 1989 1-6
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NMEMONIC TYPE DESCRIPTION

D00-D32 3-S DATA BUS (bits 0 - 31) - Bidirectional data lines that
provide a data path between the DTB master and slave.

GND GROUND

IACK* 3-§./0.C. INTERRUPT ACHNOWLEDGE - Generated by any
master processing an interrupt request.

[ACKIN* 3-S. INTERRUPT ACKNOWLEDGE IN - Together with
IACKOUT* forms a daisy-chained acknowledpe. The
TACKIN* signal indicates 1o the VME board that an ac-
knowledge cycle is in progress.

IACKOUT* 3-S. INTERRUPT ACKNOWLEDGE OUT - Indicates to the
next VME board in the daisy chain that an acknowledge
cycle is in progress.

IRQ1*-IRQ7* O.C. INTERRUPT REQUEST (1-7) - Prioritized request for in-
terrupt service, level 7 is the highest Ievel, 1 is the lowest.

LWORD* 3-S. LONG WORD - Indicates that the current data transfer is a
32 bit transfer.

SYSCLK T.P. SYSTEMS CLOCK - A constant 16 MHz clock that is in-
dependent of processor speed or timing,.

SYSFAIL* O.C. SYSTEMS FAIL - Generated by any module on the
VMEDbus to indicate that a failure has occured in the system.

SYSRESET* O.C. SYSTEM RESET - When driven low, will cause a hardware
system rescet.

WRITE 3-S. WRITE - When low, indicates that the data transfer cycle in

progress is a write operation. When high during an address
strobe, indicates a read operation is occuring.

1-7 Revised March 1989
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Table 1.5 VMEbus P1 Cennector Assignment
Pin A B C
1 DAQ0 BBSY* ** D08
2 D01 BCLR* ** DA%
3 D02 ACFAIL* ** D10
4 D03 BGOIN* D11
5 D04 BGOOUT* D12
6 D05 BG1iIN* D13
7 D06 BG1OUT* D14
8 DQ7 BG2IN* D15
9 GND BG20OUT* GND
10 SYSCLK ** BG3IN* SYSFAIL* **
11 GND BG30UT* BERR*
12 DS1* BRO* ** SYSRESET*
13 DSO* BR1* ** LWORD*
14 WRITE* BR2* ** AMS5
15 GND BR3* ** A23
16 DTACK* AMO A22
17 GND AM1 A21
18 AS* AM?2 A20
19 GND AM3 Al9
20 [ACK* GND Al8
21 [ACKIN* SERCLK ** Al7
22 [ACKOUT* SERDAT ** Alb
23 AM4 GND AlS
24 A07 IRQ7* ** Al4
25 A0b [RQ6* ** Al3
26 A0S IRQ5* ** Al2
27 A04 IRQ4* ** All
28 A03 [RQ3* ** Al10
29 A02 IRQ2* ** AD9
30 A01 IRQ1* ** A08
31 =12y ** +5vSTDBY ** +12v **
32 +5v +5v +S5v
** . No Connection on MM6230D Memory Module

Revised March 1989
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Table 1.6 VMEbus P2 Pin Definition

Pin A B C

1 USER 1/O +5v USER 1/O
2 USER [/O GND USER /O
3 USER /O RESERVED USER I/O
4 USER /O A24 USER 1/O
5 USER /O A25 USER /O
6 USER [/O A26 USER [/O
7 USER [/O A27 USER I/O
8 USER 1/O A28 USER I/O
9 USER /O A29 USER I/O
10 USER /O A30 USER [/O
11 USER [/O A3l USER [/O
12 USER [/O GND USER [/O
13 USER I/O +5v USER I/O
14 USER /O D16 USER [/O
15 USER /O D17 USER /O
16 USER /O D18 USER I/O
17 USER [/O D19 USER I/O
18 USER [/O* D20 USER [/O
19 USER [/O D21 USER /O
20 USER 1/O D22 USER I/O
21 USER I/O D23 USER 1/O
22 USER 1/O GND USER /O
23 USER /O D24 USER I/O
24 USER /O D25 USER I/O
25 USER /O D26 USER 1/O
26 USER I/O D27 USER /O
27 USER 1/O D28 USER /O
28 USER 1/O D29 USER [/O
29 USER /O D30 USER [/O
30 USER 1/O D31 USER I/O
31 USER I/O GND USER 1/O
32 USER /O +5v USER I/O

1-9 Revised March 1989
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1.4 INTERFACE TIMING

The MM6230 memory modules are designed to accept Industry Standard 1024K x 1
DYNAMIC Random Access Memory Devices specified with an 120nsec typical access
delay Time (ic. TC511000-12).

1.4.1 VMEbus Interface Timing

The Interface Timing Diagram (figurc 1.3), illustrates the timing rclationships on the
Dala Transfer bus,for Read and Write Cycles. Access delay time is measured from the lead -
ing cdge of the Data strobes at the VM Ebus. (sec pg. 14 figure 1.3).

ASx
1 I
DSOx/DS1x )
I I o
Data — X oata — %)
I | I | | ©
DTACKx 5
I | Lol -
MEMCYCx
I | | [ | =l
L : 8§
ASx
I I
DSOx/DS1% o
I | I3
Data — S
I [ 9
DTACKx ‘=
| T =
MEMCYCx
I EL I
° 3 B f
Figure 1.3 VMEbus Timing Diagram
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1.4.2 Refresh Timing

The refresh cycle timing is illustrated by figure 1.4, Refresh cycles are repeated once
every 15usec. The cycle interval timing is handled by an onboard clock generator to provide
a hidden refresh transparent to memory access cycles. (sec pg.15 fig.1.4)

Refresh Requests
e ————————

290 (mox)

i

CAS»

RASs

MEMCYCe |“'
—

|

|

|

|

Figure 1.4 Refresh Timing Diagram
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1.5 MEMORY ARRAY ORGAN IZATION

The memory array is partitioned into four 1024K x 36 bil segments. The minimU{n
memory configuration would be 1024K x 36 bits, including the four parity bits DRAMSs in
segment zero. This would translate to 4 Megabytes minimum configuration for the MM6230

Dynamic Memory Module

The MM6230 Dynamic Memory Module is partitioned as two blocks of 36 bits each
(32 plus 4 parity), however the system will only sce 32 bits of data during memory referen-
ces, as the parity is generated and checked transparent to the user. The 32 bits of data are
divided into 4 bytes (8 bits each). While the memory reads and writes may be 8, 16 or 32
bits wide, the memory is organized as 32 bit wide locations with logic controlling which
byte the user is rcading or writing.

If the contents of the first 8 locations in memory are $01 $23 $45 $67 $89 $AB $3CD
$EF, determining which bits constitute what byle 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 WORD Format LONGWORD Format

Location Data Location Data Location Data

00000000 501 ] $00000000 50123 | $00000000 301234567

00000001 23 00000002 4567 00000004 8 CDE

0000C002 45 §00000004 89AB AR F

00000003 67 00000006 CDEF

00000004 89

00000005 SAB

oQ000006 cD

00000007 EF

BIT Organizations
LONGWORD
3 I 1 0 3 11
E;L;L:;:; ...... B Bt eencccananen 0 1..oeeeeeeonenes B Bervneveranvons 8
WORD T
1 01 01 Q
EL;L;; ......... D 5t erecasonaceas 0 Beireoacasneonnse 0 é .............. 8
BYTE T
0 0o 0 0 00 0 0 00 0 0
$006666100106013 0160616301106113 160016631610101 Y licoiic 07 111 0
00110101011 1100110
50 §1 s2 83 54 55 56 57 $8 59 SA SB sC $é léélOé%ll
Revised March 1989 1-12
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SECTION I
INSTALLATION

B D S B B S A AP 8 A R PR RSP GRS

21 INTRODUCTION

This section details the step by step procedure to interface the MM6230 Dynamic
Memory Module with the VMEbus.

2.2 UNPACKING INSTRUCTIONS

Unpack module(s) 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 reship-
ping the equipment. For repairs or replacement of a board damaged during shipment, con-
tact Micro Memory Inc. to obtain a Return Authorization number and further instructions.

23 HARDWARE PREPARATION

The MM6230 memory module should be inspected and prepared for jumper placement
and switch settings prior to system installation. The following sections describe the proper
jumper options and switch settings necessary for system operation. Figure 2.1 tllustrates
jumper and switch locations and should be referenced as necessary.

2.3.1 Handling Procedure

The MM6230 Dynamic Mcmory Module uses MOS components that are susceptible to
damage if exposed to static electrical charges. To avoid damagc of these components during
handling, testing or operation, thc following procedure should be used.

* Device leads should conlact conductive material to avoid building of any static
charge, except during testing or opcration.

* 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
becausc 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.

* External signals should not be applied 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.

2-1 Revised March 1989
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24 OPERATING AIRFLOW AND COOLING

An adequate airflow is required lo maintain the operating temperature within specifica-
tions of the memory modulc.

25 JUMPER OPTIONS

There arc scveral jumper options attainable on the MM6230 Dynamic Memory
Maodule, depending on the user application. Most of the available options are selected by in-
stalling or removing mini-jumpers on wire-wrap pins at 0,100 inch centers. See Figurc 1.2
for jumper locations.

2.5.1 Reset Parity Error Selection.

The Parity Error L.E.D. will light upon detection of a parity error during a read cycle of
MM6230 Dynamic Memory Module, mini-jumpers E5-E6 allow for resetting the L.E.D.
during the next cycle of the module. The MM6230 Dynamic Memory Module as shipped,
E4-ES, the Parity Error L.E.D. can ONLY be reset by SYSRESET*.

2.5.2 Parity Reporting Selection.

As shipped, the MM 6230 Dynamic Memory Module will, upon detection of a PARITY
ERROR, assert BERR* instead of DTACK*, By moving E1-E2 to E2-E3, the MM 6230
Dynamic Memory Module will assert DTACK®* regardless of the Parity status.

Revised March 1989 2-2

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



USERs Guide MM6230

26 BANK/MODULE SELECTION CONFIGURATION

Before the MM6230 Dynamic Memory Module memory module can become truly
operational, it must bec mapped into an appropriate segment within the VMEDbus (4G bytes)
maximum address space. This can be accomplished by setting switches SW1 (bank sclect)
& ,SW2 (upper limit) & SW3 (lower limit) See example below. (Note: The polarity of the
BANK, and LIMIT switches, are REVERSED).

Table 2.1 BANK SELECTION Example

A3l
SW1 BANK A30
SELECT ADDRESS A29
— A28
— A27
— A26
A25
—— A24
0 = CLOSED

{ZGren CEFFEEER

SW2 UPPER ﬁg
LIMIT ADDRESS A2
SW3 LOWER ﬁg
LIMIT ADDRESS _
Al8
Al7
(—‘ Al6
1 = CLOSED .
0 = OPEN * .
[EEEEEER
2.3 Revised March 1989
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2.7 Memory Expansion with the MM6235

The MM623S expansion memory module is a memory capacity expansion printed
circuit board that is compatible and directly connectable to the MM6230’s auxiliary
connector P3. Auxiliary connector P3 attaches the MM62358 expansion module to the
MM6230’s internal data transfer bus to provide an additional 8Megabytes of memory
capacity without extending the overall height and VMEbus slot consumption of the basic
MM 6230 Dynamic Memory Module.

The MM6235 cxpansion memory module can be added at any future time as system
demands expand.

Table 2.2 DRAM Device Locations for the MM6235 Module
BANK 3 || PARS3 D24 D25 D26 D27 D28 D29 D30 D31

BANK 2 || PAR3 D24 D25 D26 D27 D28 D29 D30 D3t

BANK 3 || PAR2 i D17 D18 D19 D20 D21 D22 D23
BANK 2 || PAR2 Lie D17 D18 D19 D20 DA D22 D23
BANK 3 || PARI1 Dos DOS D10 D1 Di2 D13 D14 D15
BANK 2 || PAR1 Dog  Dos D10 Dt Di2 D13 D14 D15
BANK 3 || PARO Doo DOt Loz D03 Do4 Dos Dos D07
E BANK 2 |] PARO Dogc DO D02 D03 D04 DOS DO6  DO7
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MMe6230
BANK SELECTION
» tiae ' SRR AR i S
(A24 - A31) 1 = open
____________________ 0 = Closed
BANK SW 1 BANK sw 1|
_EEEECTED 8765 4321 SELECTED 8 7 6 5 4 3 2 1
sooyyy.yy.y 0—0-'6—6——6—-6—-6-—-6— =z;§========================
YYyyyy 0 0 1 0 000 0
$Olyyyyyy 0 0 00 0 0 0 1 $2lyyyyyy 0 0 1 0 0 0 0 1
$02yyyyyy 0 0 00 001 0 $22yyyyyy 0 0 1 0 00 1 0
$03yyyyyy 0 000 00 1 1 $23yyyyyy 0 0 1 0 0 0 1 1
$04yyyyyy 0 0 0 0 0100 | | s24yyyyyy 0 0 10 01 5 0
$05yyyyyy 0 0 00 01 0 1 25yyyyyy 0 0 1 0 01 0 1
$06yyyyyy 0 0 00 011 0 $26yyyyyy 0 0 1 0 011 0
SO7yyyyyy 0 0 00 0111 $27yyyyyy 0 01 0 ©0 11 1
$0Byyyyyy 0 0 0 0 1 0 0 O $2Byyyyyy 0 0 1 0- 1_6-6_6—
$O09%yyyyyy 0 0 00 1 0 0 1 $29yyyyyy 0 0 1 0 1 0 0 1
$O0AYYYYYY 0 0 0 0 101 0 S2AYYYYYY 0 01 0 1010
$OBYyyyyyy 0 0 0 0 1 01 1 $2Byyyyyy 0 0 1 0 1 0 1 1
$0CYYyyyy 0 0 00 110 0 $2CYyyyyy 0 0 1 0 1 10 0
$0DYyyyyy 0 0 0 0 1101 $2Dyyyyyy 0 01 0 1 1 0 1
SOEyyyyyy 0 0 00 111 0 $2Eyyyyyy 0 0 10 11 1 0
$O0Fyyyyyy 0 0 00 1111 $2FYyyyyyy 0 01 0 1111
$loyyyyyy 0 0 01 0 0 0 © $30yyyyyy 0021 00 0O
$1lyyyyyy 0 0 01 0 0 0 1 $3lyyyyyy 0 0 1 1 0 0 0 1
$12yyyyyy 0 6 01 0 0 1 0 $32yyyyyy 0 011 0010
$13yyyyyy 00 01 0 0 1 1 $33yyyyyy 0 011 00 11
$l4yyyyyy 00 01 010 0 $3dyyyyyy 0 011 0100
$15yyyyyy 0 0 01 01 01 $35yyyyyy 0 011 0101
$léyyyyyy 0 001 0110 $36yyyyyy 0 0 11 0110
$17yyyyyy 0001 0111 $37yyyyyy 0 011 0111
$18yyyyyy 0 0 01 1 0 0 O $38yyyyyy 0 011 1 0 0 O
$19%yyyyyy 0 0 01 1 001 $39%yyyyyy 0 0 11 1001
$layyyyyy 00 01 1 010 $S3AYyyyyyy 0 011 1010
$1Byyyyyy 0 0 01 1011 $3Byyyyyy 0011 1011
Slcyyyyyy 0 0 01 1100 $3Cyyyyyy 0 ¢ 11 1100
$1Dyyyyyy 0 ¢ 01 1101 $3Dyyyyyy 0 0 1 1 1101
$1Eyyyyyy 0 ¢ 01 1110 $3Eyyyyyy ¢ 011 1110
$1Fyyyyyy 0 0 01 1111 $3Fyyyyyy 0 0 11 1111
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BANK SELECTION

:g"ﬂsmmmxmm»mwmmmwwwwmm

(A24 - A3l) 1 = Open
0 = Closed
—_;;;; __________ sw 1 BANK 5W 1
SELECTED 8 7 6 5 4 3 21 SELECTED 8 7 6 5_ 4_3_3_10
—EE——r—mmmEEEEsSEEEESESR S EEES SEEESEsEEEEsEmEsmTmmE T 0 0 0
$40yyyyyy 01 00 00 00 s6oyyyyyy 01 1 0 0
S4lyyyyyy 0 1 00 000 1 $6lyyyyyy 0 1 1 0 ©0 0 01
sd2yyyyyy 0 1 00 0010 $62yyyyyy 01 10 0010
$43yyyyyy 0 1 00 00 11 $63yyyyyy 0110 0011
$44yyyyyy 0 1 00 0100 $564yyyyyy 0110 0100
$45yyyyyy 01 00 0101 $65yyyyyy 0 110 0101
$46yyyyyy 0 1 00 0110 $66yyyyyy 0 11 0 0110
$47yyyyyy 01 00 0111 $67yyyyyy 0110 0111
$48yyyyyy 01 0 0 1 00 0 $68yyyyyy 01 10 1 000
$49yyyyyy 01 00 10 01 $69yyyYyy ¢ 1 1 0 1001
S4AYyYYYYY 01 0 0 1 0 1 0 $6AYYYYYY 0 1 1 0 1 010
$4Byyyyyy 01 00 10 11 $6Byyyyyy 0 1 1 ¢ 1011
S4Cyyyyyy 01 00 1 100 $6Cyyyyyy 0 1 10 1100
S$4DYYYYYY 0 1 0 0 11 01 $6DYYYyyy 0 1 1 0 1101
$4Byyyyyy ¢ 1 0 0 1110 $6EYyyyyy 01 10 1110
S4Fyyyyyy 01 00 1111 S6FYyyyyy 0110 1111
$50yyyyyy 0 1 01 000 0 $70yyyyyy 01 11 0000
S$Slyyyyyy ¢ 1 01 00 01 $7lyyyyyy 01 11 0001
$52yyyyyy 0 1 01 0 010 $7T2yyyyyy 0 111 0010
$93yyyyyy 01 01 0011 $73yyyyyy 0 1 11 0011
$94yyyyyy 01 01 0100 $74yyyyyy 0 111 0100
$55yyyyyy 0 1 01 ¢ 1 01 $?5yyyyyy 0111 0101
$56yyyyyy 01 01 011090 $76yyyyyy 0111 0110
$57yyyyyy 0 1 01 0111 $77yyyyyy 0 111 0111
$58yyyyyy 01 01 1 00 0 $78yyyyyy 01 11 1 00 0
$99%yyyyyy 0 1 01 1 001 $79yyyyyy 01 11 1001
$S5AYYYyyy 01 01 1010 $7AyyyyYy 0 1 11 101090
$SByyyyyy 0 1 01 1011 $7TByyyyyy ¢ 1 11 1011
$5Ccyyyyyy 01 01 1100 $7CYyYyyy 0 1 11 1100
$SDYYYYYY 01 01 1101 $Tbyyyyyy 0 1 11 1101
$SEyyyyyy 0 1 01 1110 $7TEYyyyyy 0 1 11 1110
$OFYYYYYY 0 1 01 1111 $7Fyyyyyy 0 1 11 1111
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e

MM6230
BANK SELECTION
R R R R BRI oms PR PR N, RS RARRRIAS
(A24 - A31) 1 = open
_______________________________ 0 = Closed
BANK SW 1 TBANR TTTTTIoo e
SELEC Sw 1
JElncrEb 8765 4221 | | smmerss 6755 432,
S80YYYYYY 1 00 0 0000 | | $AO0vyvwes 1 o o o nos=====
AQ
$8lyyyyyy 1 000 00 0 1 su”“”igiggggg
ssgwwwigoo 0010 SA2yyyyyy 1010 00 1 0
____f‘_’ﬁﬁ_____f_f__f_‘_)_f_l SA3YYYYYY 1 0 10 001 1
$84YYYYyy 10 00 010 0 | | $hdyvevws 1 o 1 o "o T"T7o-
1
$85yyyyyy 1 000 01 0 1 sasggglgiggig?
gg?”””ioo‘)(’llo SA6YYYYYY 1 01 0 01 1 o
____ffi_ﬂ_f'i_ﬂ_r'___f_f_f__o 111 SATYYYYYY 1010 011 1
$88yyyyyy 1 000 100 0 T SASyyyvyw 1 0 1 o 1T aTITIT
10 1
$89yyyyyy 1 000 10 0 1 sngggglolo 188‘1)
$gAyyyyyy 1000 1010 SAAYYYYYY 1 0 1 0 101 0
_f_f’fﬁf!_l 000 1011 SAByyyyyy 1 01 0 10 1 1
$8CYYYYYY 1 000 1100 | | $Sacyyyyyy 1 0 10 1 10 o
$8DYYyyyy 1 000 110 1 ADyy¥¥§¥ 1010 110 2
$8EYYyyyy 1L 000 1110 SAEyyyyyy 1 0 1 0 111 0
$8Fyyyyyy 1 0 0 0 11 11 SAFyyyyyy 1 01 0 111 1
$90yYYyyy 1 001 00 0 0 $BOYYYYYY 1 © 1-1__6-6_6-5—
$9lyyyyyy 1 0 01 0 0 0 1 $Blyyyyyy 1 0 1 1 00 0 1
$92yyyyyy 1 001 001 0 $B2yyYyyy 1 011 001 0
$93yyyyyy 1 001 00 1 1 $B3yyyyyy 1 011 001 1
$9 yyyyyy 1 0 01 0100 $Bd4yyyyyy 1 0 11 0100
$95yyyyyy 1 0 01 010 1 $BSyyyyyy 1 011 0101
$96yyyyyy 1 001 0110 $SB6YYYyyy 1 0 11 0110
$97yyyyyy 1 001 0111 $B7yyyyyy 1 011 0111
$598yyyyyy 1 0 01 1 0 00 $B8yyyyyy 1 011 1000
$99yyyyyy 1 001 1001 SB9yyyyyy 1 0 11 100 1
SOAYYYYYY 1L 0 01 1010 $B9YYYYYY 1 011 1001
$9BYYYYYY L 0 01 1011 $BByyyyyy 1 011 1011
$9Ccyyyyyy 1 0 01 1100 $BCyyyyyy 1 011 1100
$9DYYyyyy 1 0 0 1 11 0 1 $BOYyyyyy 1 011 1101
$9EYYyyyy 1L 0 01 1110 SBEYYYYyy 1 011 1110
$9Fyyyyyy 1 001 1111 $BFyyyyyy 1 0 11 1111
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BANK SELECTIO
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— A31 1 = Open
(A2d A3 0 = Closed
BANK swWw 1 BANK
SELECTED 8 7 6 5 43 21 SELECTED E_Z_E 5 j=:=3_f_
===-==‘=-====-======‘======= =
0000 $EOyyyyyy 1110 0000
scoyyyyyy 1100 0 1 SElyyyyyy 1 110 0001
sclyyyyyy 1 1 0 0 0 00 YY
0 $E2 yy 1110 0010
sc2yyyyyy 1100 001 YYYY 10 0011
scayyyyyy 1 100 0011 $E3yyyyyy 1 1 1 0 9 9 2 %
T e 1 100 0100 SEdyyyyyy 1 110 0100
sciyyyyyy 1 1.9 SES 1110 0101
$CSyyyyyy 1 1 00 0101 YYYYYY
10 SE6yyyyyy 1110 0110
sceyyyyyy 1 100 01 YY 0111
sclyyyyyy 1 1 00 0111 $SE7yyyyyy 1 1 10 )
_________________________________ 110 1000
scByyyyyy 1 1 00 1000 $ESyyyyyy 1
$c9yy¥ryyyy1100 1001 SE9yyyyyy 1 110 1001
SCAYYyyyy 11 00 1010 SEAYYYYYy 11 10 1010
scByyyyyy 11 00 1011 $EByyyyyy 1 11 0 1 011
széyyyyyy 1100 11200 SECyyyyyy 1110 1100
$cDyyyyyy 1L 100 1101 SEDYYYYyy 1110 1101
$CEyyyyyy 1 1 00 1110 SEEyyyyyy 1 110 1110
$CFyyyyyy 11 00 1111 SEFyyyyyy 1110 1111
$DOyyyyyy 1 1 01 0000 $FOyyyyyy 1 111 00 00
$Dlyyyyyy 11 01 0001 $Flyyyyyy 1111 0001
$D2yyyyyy 1 1 01 0010 $F2yyyyyy 1111 0010
$D3yyyyyy 1 1 01 0011 SF3yyyyyy 1111 0011
$DAdyyyyyy 1 1 01 0100 SFAdyyyyyy 1 111 0100
SDSyyyyyy 1 1 01 0101 $FSyyyyyy 1111 0101
SD6yyyyyy 1 1 01 0110 $§Fyyyyyy 1 111 011¢0
$D7yyyyyy 11 01 0111 SFlyyyyyy 1 1 11 0111
$D8yyyyyy 1 1 01 100 0 SF8yyyyyy 1 1 11 1000
$D9yyyyyy 11 01 1001 $F9yyyyyy 1 1 11 1001
SDAYYYyyy 1 1 01 1010 SFAYYYYYY 1 1 11 1010
$DByyyyYYy 1 101 1011 $FByyyyyy 1111 1011
S$DCyyyyyy 1 1 01 1100 $FCyyyyyy 1 1 11 1100
SDDYyyyyy 1 1 01 1101 SFDYYyyyy 1 1 11 1101
$DEyyyyyy 1 1 01 111 0 SFEyyyyyy 1 1 11 1110
$DFyyyyyy 1 1 01 1111 SFFyyyyyy 1 1 11 1111

YYYYYY = Lower / Upper

Limit Select Setting

(See Appendix B)
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MMé6230

APPENDIX B

MODULE SELECTION
(AlG - A23) 0 = open
1l = Cclosed
LOWER LIMIT SW 3 UPPER LIMIT__-__;‘;_E ________
SELECTED 8 786 5 4 321 SELECTED 8 765 4 321
Sxx000000 0 0 00 0 O O O S$xx00FFFF 0 0 0 0 —0 0_5_6—
Sxx010000 0 0 0 O 0 0 0 1 SxxQ01lFFFF 0 0 0 0 O 0 O 1
$xx020000 0 0 0O 0 0 0 10 SXX02FFFF 0 0 00 0 01 0
$xx030000 0 0 0 0 0 0 11 $SxxQ3FFFF 0 0 0 0 0 O 1 1}
$xx040000 0 0 00 O 1 0 O Sxx04FFFF 0 0 0 0 0 1 0 0O
$xx050000 0 0 0 0 01 Q1 SXMOBFFFF 0 0 0 0 0 1 0 1
Sxx060000 0 00O 0 0110 S$xXx06FFFF 0 0 0 0 O 1 1 O
$xx070000 0 0 00 0111 SxxQ07FFFF 0 0 0 0 0 1 11
$xx080000 0 0 0O 0O 1 0 0O Sxx08FFFF 0 0 0 O 1 000
Sx«x090000 0 0 0 0O 1 0 0 1 $xx09FFFF 0 0 0 O 1001
Sxx0A0000 0 0 0O 1 010 SxxO0AFFFF 0 0 0 0 10120
Sxx0B00C0O0O 0 0 0 O 1011 SxXxxO0BFFFF 0 0 0 O 1011
Sxx0Cc0000 0 0 0 0 1100 Sxx0QCFFFF 0 0 0 0 1100
Sxx0p0000 0 0 0O 0 1 101 S$SXxODFFFF 0 0 0 0 1101
Sxx0EQQ00Q00 0 0 0 O 1110 Sxx0EFFFF 0 0 0 O 1110
Sxx0F0000 0 0 0 O 1111 SxxQFFFFF 0 0 0 O 1111
$xx100000 0 0 01 0 0 0 O SXxX10FFFF 0 0 0 1 O 0 0 0O
$xx110000 0 0 01 O 0 O 1 SxxI1FFFF 0 0 0 1 0 0 0 1
S$xx120000 0 0 O 1 0010 Su«x12FFFF 0 0 01 0 010
Sxx130000 0 0 01 0 0 11 Sxx13FFFF 0 0 0 1 0011
$xx140000 0 0 01 0100 SXX14FFFF 0 0 01 0 1 0 0O
Suxx150000 0 0 01 0 101 SXxIS5FFFF 0 0 01 0 101
$xx160000 0 0 01 0110 Sxx16FFFF 0 0 01 0 1 10
$xx170000 0 0 01 0111 $xxX17FFFF 0 0 01 0 111
Sxx180000 0 0 0 1 1 000 SXx18FFFF 0 0 0 1 1000
$xx190000 0 0 01 1 001 $xx19FFFF 0 0 01 1 0 01
$Sxx1a0000 0 0 01 1 0 10 SXx1AFFFF 0 0 0 1 1 01¢
$xx1B000O 0 0 0 1 1 011 SXX1BFFFF 0 0 0 1 1 011
$xx1lc0000 0 0 01 11 00 $xx1CFFFF 0 0 01 1100
$xx1p0000 0 0 01 1101 Sux1DFFFF 0 0 0 1 11 01
$xx1E0000 0 0 0O 1 1110 Sxx1EFFFF 0 0 0 1 1110
Sxx1F0000 0 0 01 1111 Sxx1FFFFF 0 0 01 11 11
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MM6230
MODULE SELECTION
J— — e MR R - SR AR B R R R AT s
(Al6 - A23) 0 = open
1 = Closed
‘—IT-(;;;I_!_LI;I;T - sw 1 UPPER LIMIT sw 1
SELECTED 8 7 6 5 4 321 SELECTED 8 7 6 5 4 3 21
_E;;Eﬁoooo 00106 0O00O0O0 $xx20FFFF 0 0 1 0 0 0 0 O
$xx210000 0 0 1 0 0 0 0 1 SXX21FFFF 0 0 1 0 0 0 0 1
$xz220000 0 0 1 0 0 01 O SXX22FFFF 0 0 1 0 0 01 0
$xx220000 0 01 0 0 011 SHX23FFFF 0 0 1 0 0 0 11
$Sxx230000 0 0 1 0 01 0O $Xx240000 0 0 1 ¢ 01 0 O
SXX24FFFF 0 0 1 0 01 01 $xx250000 0 01 0 0101
$xx260000 0 0 1 ¢ 0110 SHXX26FFFF 0 0 1 0 01 10
$Xx270000 0 0 1 0 01 11 Sxx27FFFF ¢ 01 0 0111
$xx280000 0 0 1 G 1 0 0 O SXX28FFFF 0 0 1 0 1 0 0 O
$xx290000 0 01 0 1 0 0 1 SXX29FFFF 0 01 0 1 0 0 1
Sxx2A0000 0 01 0 1 01 0 SXX2AFFFF 0 0 1 0 1 0 1 0
Sxx2B000O 0 0 1 0 1 0 11 SXX2BFFFF 0 0 1 0 1 0 1 1
Sxx2c0000 0 01 0 110 0 SXX2VFFFF 0 0 1 0 110 0
$xx2p0000 0 01 0 11 01 SXX2DFFFF ¢ 0 1 0 11 0 1
Sxx2E0000 0 0 1 0 1110 SXX2EFFFF ¢ 0 1 0 111 0
SXx2F0000 0 0 1 0 1 111 $XX2FFFFF ¢ 0 1 0 1 1 11
$xx300000 0 0 11 0 0 0 O Sxx30FFFF 0 0 1 1 0 0 0 O
$xx310000 0 0 1 1 0 0 01 SXxx31FFFF 0 0 1 1 00 0 1
$xx320000 0 011 00 10 SXX32FFFF 0 0 1 1 O 0 1 O
$Xx330000 0 0 1 1 00 11 SXX33FFFF 0 0 1 1 0 0 11
$xx340000 0 0 1 1 01 0O SXxX34FFFF 0 0 1 1 01 Q¢ O
$xx350000 0 0 11 0101 SXxX35FFFF 0 0 1 1 01 01
Sxx360000 0 0 11 0110 Sxx36FFFF 0 0 11 0110
$xx370000 0 011 0111 Sxx37FFFF 0 0 1 1 0111
Sxx380000 0 011 1 00 0O SXX38FFFF 0 0 1 1 1 0 0 O
$x%390000 0 011 1001 SX39FFFF 0 0 1 1 1001
$xx3a0000 0 0 1 1 1010 SxX3AFFFF 0 0 1 1 101 ¢
Sxx3B0000C 0 0 1 1 1 011 SXx3BFFFF 0 0 1 1 1 0 11
$xx3CcQ000 0 0 1 1 1100 SXX3CFFFF 0 0 11 110 0
$xx3p0000 0 0 11 11 0¢1 SXX3DFFFF 0 0 1 1 1101
$xx3E0000 0 0 1 1 1 110 $Xx3EFFFF 0 0 1 1 111 ¢
Sxx3F0000 0 ¢ 1 1 1111 $xx3FFFFF 0 0 1 1 1111

e e e e B g B iy e e e N T S ——
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MODULE SELECTION
AT : iy ;
(Alﬁ - A23) 0 = oPen
_ 1l = Closed
LOWER LIMIT sWw 1 UPPER LIMIT _-;;-I --------
SELECTED 8 7 6 5 4 3 2 1 SELECTED 8 7 6 5 4 3 2 1
i - e - S Y ey —-“"_""‘_=================
5xx400000 0 1 0 0 0 0 O O SXX40FFFF 0 1 0 0 0 0 0 0
$xx410000 0 1 00 0 0 0 1 $XX41FFFF 0 1 0 0 0 0 0 1
5xx420000 01 00O 0 O 1 O $XX42FFFF 01 0 0 0 0 1 0O
$XxX430000 01 00 0 011 SXX43FFFF 0 1 0 0 0 0 1 1
$xx440000 0 1 0 O 0100 SXX44FFFF 0 1 0 0 0 1-6_0_
$xx450000 01 00 01 0 1 SXX45FFFF 0 1 0 O 0101
$xx460000 0 1 00 0 110 SXX46FFFF 0 1 0 0 0110
$xx470000 0 1 0 0 0111 S$xXx47FFFF 0 1 0 0 0111
$xx480000 0 1 0 0 10 0 O $Xx4d8FFFF 0 1 0 0 100 0
$xx490000 0 1 0 0 1 0 0 1 SXX49FFFF 0 1 0 0 1 0 0 1
$xx4A0000 0 1 00 101 0 SXxdAFFFF 0 1 00 1 0 1 0
Sxx4BO000 01 0 0 1 011 SXx4dBFFFF 0 1 0 0 1 01 1
$xx4C0000 0 1 00 1100 SXX4CFFFF 01 0 0 1100
$xx4D0000 0 1 0 0 11 0 1 $xx4DFFFF 0 1 0 0O 1101
$xx4EQ000 0 1 0 O 1110 SXxx4EFFFF 0 1 0 0 1 110
$Xx4F0000 0 1 0 O 1111 SXX4FFFFF 0 1 0 0 1111
$xx500000 0 1 01 Q 0 0 O SXXS50FFFF 0 1 01 0 0 0 O
$xx510000 0 1 01 0 0 O 1 SXXS51FFFF 0 1 01 0 0 0 1
$xx520000 01 01 0010 $xx52FFFF 0 1 01 0 010
$xx530000 01 01 00 11 SXx53FFFF 0 1 01 0 0 1 1
$xx540000 0 1 01 010 0 SXXS4FFFF 0 1 01 0 10 0
$xx550000 0 1 01 0101 SXXS5FFFF 01 01 0101
$xx560000 01 01 0110 SXX56FFFF 0 1 01 0110
5xx570000 01 01 0111 Sxx57FFFF 0 1 01 0111
$xx580000 0 1 01 10 0 0 SxxXS58FFFF 01 01 1 0 00
$xXx590000 0 1 0 1 1001 SXXS59FFFF 0 1 01 1001
$xx5A0000 0 1 01 1010 S$XxXSAFFFF 0 1 0 1 1001
$Xx5B0000 0 1 01 1011 SXXS5BFFFF 01 01 1011
$xx5C0000 01 01 1100 SXXSCFFFF 0 1 01 1100
$Xx5D0000 01 01 1101 SXxXBDFFFF 01 01 1101
$Xxx5E0000 01 01 1110 SXXS5EFFFF 0 1 01 11120
Sxx5F0000 01 01 1111 SxxXSFFFFF 0 1 01 1111
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(R1l6 - A23) 0 = Open
1l = Closed
_-ES;ER ;IHIT SW 1 UPPER LIMIT SW 1
SELECTED 8765 4 321 SELECTED 8 7 6 5 4321
==-=_—'-==-===-=============== =m== —— HE==
$xx600000 01 1 0 0 0 0O Sxx60FFFF 0 1 1 0 0 O 00
$xx610000 0 1 1 0 0 0 O 1 $xx61FFFF 0 1 1 0 00 01
$xx620000 01 1 0 0010 SXx62FFFF 01 1 0 00 10
$x¥x630000 0 1 1 0 0011 $Xx63FFFF 0 1 1 0 0 011
$%xx640000 0 1 1 0 0100 SXX64FFFF 0 1 1 0 0100
$xx650000 01 1 0 0101 $Hx65FFFF 0 1 1 0 0101
$xx660000 0 1 10 0110 SXX66FFFF 0 1 1 0 0110
S$ux670000 0 1 1 0 01 11 Sxx67FFFF 0 1 1 0 0 1 11
$Sxx680000 0 1 10 1000 SXX6BFFFF 0 1 1 0 1000
Sxx690000 0 1 1 0 1001 SXX69FFFF 0 1 1 0 1 0 0 1
$Sx¥x6AR0000 01 1 0 1 010 SXX6AFFFF 0 1 1 0 1010
Sxx6B0O00O0 0 1 1 0 1011 SXX6BFFFF 0 1 1 0 1011
Sxx6Cc0000 0 1 1 © 1100 SXX6CFFFF 0 1 1 0 1100
Sux6D0000 0 1 1 O 1101 SXX6DFFFF 0 1 1 0 1101
Sxx6EQ0000 0 1 1 0 1110 SMX6EFFFF 0 1 1 0 1 110
Sux6F0000 01 1 0 1111 S¥x6FFFFF 0 1 1 0 1111
Sxx700000 0 1 11 0 0 0 O SXx70FFFF 0 1 11 ©¢ 0 0 O
Sx«x710000 0 1 11 ©0 0 0 1 Sxx71FFFF 0 1 11 00 01
Sxx720000 01 11 0010 Sxx72FFFF 0 1 11 0 0 1 0O
$xx730000 0 1 11 0011 Sxx73FFFF 0 1 11 0 0 11
$xx740000 0 1 11 0100 Sxx74FFFF 0 1 11 010 0
Sxx750000 0 111 0101 Sxx75FFFF 0 1 11 0101
Sxx760000 0 1 11 0110 Sxx76FFFF 0 1 1 1 O 1 1 0O
$xx770000 0 1 11 0111 $xx77FFFF 0 1 1 1 0 111
Sxx780000 01 11 1000 Sxx78FFFF 0 1 11 1 00 0
Sxx790000 0 1 11 1001 SXX79FFFF ¢ 1 1 1 1001
Sx«x7A0000 0 1 11 1010 SXX7AFFFF 0 1 1 1 1010
$xx7B0000 01 11 1011 SXxx7BFFFF 0 1 11 1011
Sxx7¢c0000 0 1 11 1100 Sxx7CFFFF 0 1 11 1100
$xx700000 0 1 11 1101 SXX7DFFFF 0 1 1 1 1101
Sxx7E0000 0 1 11 1110 Sxx7EFFFF 0 1 11 1110
Sxx7F0000 0 1 11 1111 S¥xx7FFFFF 0 1 11 1111
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(Al6 - A23) 0 = open
1 = Cclosed

LOWER LIMIT Sw 3 UPPER LIMIT SW 2

SELECTED 8 7 6 5 4 3 2 1 SELECTED 8 7 6 5 4 3 2 1
$xxB800000 1 0 0 0O 0 0 O O $xx80FFFF 1 0 0 0 0 0 0 O
$xx810000 1 0 0 0 0 O 0 1 SXxB81FFFF 1 0 0 0 0 0 O 1
$xx820000 1 0 00 0 O 10 $XXB2FFFF 1 0 0 0 0 0 10
$xx830000 1 0 00 0011 $xxB83FFFF 1 0 0 0 0 011
$xxB840000 1 0 00O 010 O SXxxB4FFFF 1 0 0 0 0 1 0 O
$xx850000 1 0 00 010 1 $Xxx8SFFFF 1 0 0 0 0 1 0 1
$xxB860000 1 0 00 0110 SxxB6FFFF 1 0 0 0 0 11 O
$xx870000 1 0 00 0111 SXx87FFFF 1 0 0 0 0111
$xxB880000 1 0 0 0 1 0 0 O $xx88FFFF 1 0 0 0 1 0 0 0
$xxB890000 1 0 0 0 1 0 0 1 SXxB9FFFF 1 0 0 0 1 0 0 1
$xxB8A0000 1 0 OO0 1 010 SXXB8AFFFF 1 0 0 0 1 0 1 0
Sxx8B0000 1 0 0 0 1 0 11 $Xx8BFFFF 1 0 0 0 1 0 11
SxxB8C0000 1 0 00 110 0 SXxx8B8CFFFF 1 0 0 0 11 0 O
Sxx8D0000 1 0 0 0 11 01 SXXBDFFFF 1 0 0 0 1 1 0 1
SxxBE0000 1 0 0 0 111 0 $Xx8EFFFF 1 0 0 0 1 11 0
SxxBF0000 1 0 00 1111 SXxBFFFFF 1 0 0 0 1 111
Sxx900000 1 0 01 O 0 O O SXX90FFFF 1 0 01 ©O 0 0 O
$xx910000 1 0 01 0 0 01 SXx91FFFF 1 0 01 0 0 0 1
Sxx920000 1 0 01 O O 1 O $XX92FFFF 1 0 01 0 0 1 0
$xx930000 1 0 01 0 O 11 SX¥93FFFF 1 0 01 0 0 11
$xx940000 1 0 01 01 QO SXX94FFFF 1 0 01 01 0 0
$xx950000 1 0 01 0101 $xx95FFFF 1 0 0 1 01 0 1
$xx960000 1 0 01 0110 Sxx96FFFF 1 0 01 0110
$xx970000 1 0 01 0111 SXX97FFFF 1 0 01 ¢ 1 11
$xx980000 1 0 01 1 0 0 O Sxx98FFFF 1 0 01 1 0 0 O
$Xxx9%0000 1 0 01 1 001 SXX99FFFF 1 0 0 1 1 0 0 1
Sxx9a0000 1 0 01 1 0 1 0 SXX9AFFFF 1 0 01 1 010
Sxx9B0000 1 0 0O 1 1 0 1 1 SXX9BFFFF 1 0 0 1 1 0 1 1
Sxx9C0000 1 0 01 1 100 SXX9CFFFF 1 0 01 11 0 0
$xx9D0000 1 0 01 11 01 $xx9DFFFF 1 0 01 1 101
Sxx9E0000 1 0 01 1 110 SXX9EFFFF 1 0 0 1 11120
SXx9F0000 1 0 01 1111 SXX9FFFFF 1 0 0 1 1111
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MODULE SELECTION
o A e S W R 3 ey e
(Al6 - A23) 0 = open
1l = Closed

LOWER LIMIT sW 1 UPPER LIMIT SW 1
SELECTED 8 7 6 5 4 3 2 1 SELECTED 8 7 6 5 4 3 2 1
SxAxA00000 1 0O 1 0 0 0 OO SHXXAQFFFF 1 0 1 ¢ O O O O
SxAxA10000 1 0 1 O 0001 SXXAlFFFF 1 0 1 0 0001
SAXA20000 1 01 0 C0 OC 10 SXXAZFFFF 1 01 0 O O 1 O
S$xxA30000 1 0 1 O 0011 SXXAJFFFF 1 0 1 0O 0011
SxxA40000 1 01 0 01 00 SXxA40000 1 01 O O 1 0 O
SxxASFFFF 1 01 0 ¢ 101 SXxA50000 1 01 C 0101
SHXxA60000 1 0 1 O 011020 SXXA6FFFF 1 0 1 0O 0110¢0
SExA70000 1 01 0 O©0 111 SXXAT7FFFF 1 01 0 0111
SXxA80000 1 0 1 O l1 000 SXXASFFFF 1 0 1 0 1 000
SxxA90000 1 0 1 0 1001 SHXA9FFFF 1 01 0 1 0 01
SHXxAAQ000 1 0 1 O 1 010 SXXAAFFFF 1 0 1 0O 1 010
SxxAB0O00O0 1 0 1 0 1 011 SXxABFFFF 1 01 0 1 011
SXxXAC0000 1 01 0 110 COC SHXXACFFFF 1 01 0 11 0 0
SxxADOQO00 1 0 1 0 1101 SXXADFFFF 1 01 0 1101
SXXAEQO00 1 01 0 11160 SHXXAREFFFF 1 0 1 0 111060
SXXAFQ000 1 0 1 0 1111 SXXAFFFFF 1 01 0 1111
S$xxB00000 1 0 1 1 00 0C SXXxBOFFFF 1 0 1 1 0000
$xxB10000 1 0 11 0 0 0 1 SHXXB1FFFF 1 0 11 0 0 0 1
SxxB20000 1 0 1 1 0010 SHXB2FFFF 1 0 1 1 0010
S$xxB30000 1 0 1 1 0011 SXXB3FFFF 1 0 1 1 0011
$xxp40000 1 0 1 1 010 0OQ SXXB4FFFF 1 0 1 1 0100
SxxB50000 1 0 1 1 0101 SXXBSFFFF 1 0 1 1 0101
SxxB60000 1 0 11 0110 SXxxB6FFFF 1 011 0110
$xxB70000 1 0 1 1 0111 SXXB7FFFF 1 0 1 1 0111
S$xxB80000 1 0 1 1 1 000 SXxxBS8FFFF 1 0 1 1 1000
SxxB90000 1 0 1 1 1001 SXxB9FFFF 1 0 1 1 1001
SxxBA0000 1 0 1 1 1010 SXxXBAFFFF 1 0 1 1 1 010
$xxBBO0OOO 1 0 11 1 011 SXXBBFFFF 1 0 11 1011
SxxBC0000 1 0 1 1 1100 SXXBCFFFF 1 0 1 1 1100
$XXxBDO0O0OO 1 0 11 1101 SxxBDFFFF 1 011 1101
SxxBEQQOO 1 0 11 1 11¢ SXXBEFFFF 1 0 11 11120
SHXBF0000 1 011 1111 SXXBFFFFF 1 011 1111

Revised March 1989 B-6
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MODULE SELECTION

AR e -
B Y
R szzins

R

(Al6 - n23) 0= o
= Open

1 = Closed

LOWER LIMIT SW 1 UPPER L.
SELECTED 8 7 ¢ IMIT Sw 1
e T =_5 4 3 :—E_ SELECTED 8 7 6 5 4 3 2 1
$xxC00000 1100 00 0‘6— ================—————_==____
$xxC10000 1 1 00 ¢ g g SAXCOFFFF 1100 00 0 0
$XXC20000 1 1 00 001 o SXXCIFFFF 1 1 00 00 0 1
$XxC30000 1 1 00 00 ] 1 DnCaEEFE 1100 0010
______________________ $XXC3FFFF 1 1 00 00 1 )
$XXC40000 1 1 00 0 1 0 0 | | soogIoom=—====——=——mmeol_
$XxXC50000 1 1 0 0 o 1 g ? SXXC4FFFF 1 1 00 0 1 ¢ o
$XXC60000 1 1 00 01 1 ¢ §:§§g§§;§ i i 00 0101
$xxC7000 00 011
-_-______E_f_f_f_f_ 0111 $XXCTFFFF 1 1 0 0 0 1 1 2
$XXCB0000 1 1 00 100 0 | | ecomos o == o==—=—s—mm
$X%C90000 11 0 0 1 o g g gxxchFFF 1100 1000
$XXCA0000 1 1 00 10 1 o s::g FFFF 1 1 00 100 1
$xxCBO000 1 1 00 10 1 1 AFFFEF 1100 1010
________________ $XXCBFFFF 11 00 10 1 1
$XXCC0000 1 1 00 110 0 | | Seacomemm 1 T - o-==-=-===-
$xXXCD0000 1 1 00 1 1 ¢ g Eiﬁgﬁﬁiii i i g g i 161
$XXCE0000 1 1 00 111 0 $XXCEFFFF 1 1 0 0 1 i ? é
_ffxcroooo 1100 1111 SXXCFFFFF 1 1 0 0 1 1 1 1
$XxD00000 1 1 0 1 00 0 0 | | SXeDOFFFE 1 1 o 1 o 2 ="="
$xxD10000 1 1 01 0 0 O 1 gxxDnggi i. i 8 i g g g 2
$xxD20000 1 1 01 001 0 $XXD2FFFF 1 1 01 00 1 0
$xxD30000 1 1 01 0 0 1 1 SXXD3FFFF 1 1 01 00 1 1
$xxD40000 1 1 01 010 O SXXD4FFFF 1 1 0 1 0 1 0 0
$XXD50000 1 1 01 0101 $XXDSFFFF 1 1 0 1 010 1
$xxD60000 1 1 01 0110 SXXD6FFFF 1 1 01 011 0
$XxD70000 1 1 01 0111 SXXD7FFFF 1 1 01 011 1
$xxDB0000 1 1 01 100 0 $XxxDBFFFF 1 1 01 1 00 0
$XxD90000 1 1 01 1001 SXXDYFFFF 1 1 0 1 1 0 0 1
$xxDA0000 1 1 01 1010 SXXDAFFFF 1 1 01 100 1
$xxDB0000 1 1 01 1011 SXXDBFFFF 1 1 01 1011
T$xxDC0000 1 101 1100 $XxDCFFFF 1 1 0 1 1100
gxxnpoooo 1101 1101 SXxXDDFFFF 1 1 01 110 3
SXXDE000O 11 01 1110 $XXDEFFFF 1 1 0 1 1 i i 0
SXXDF0000 1 1 01 1111 SXxDFFFFF 1101 1111 ]
Revised March 1989
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XX = Bank Select Setting

Revised March 1989 B-8

{See Appendix A)

MM6230
MODULE SELECTION
‘ ) . s .
0 = Open
(Al6 - A23) 1 = closed
"""""""""""""""""""""""""""" LIMIT sw 1
LOWER LIMIT sw 1 . g;igﬁTED 8765 4321
SELECTED 8 7 65 4 3—3———-— —_:==-.—.====:=====l==l====s========
=======$============== —————— 1 l 1 0 0 0 0 0
$XXE00000 1 1 1 0 0000 §§§§?§§§§ 1110 0001
sxxE10000 1 1 1 0 0001 B e 1110 0010
$xxE20000 1 1 10 0010 $xxE3FFFF P11 o011
$xxE30000 1110 0011 SRR & e
________________________ XXE4FFFF 1 1 1 0 0100
$xxE40000 1 11 0 03 00 | | S err 1110 0101
SXxE EGFFFF 1 1 10 0110
$XXE60000 1 1 1 0 0110 $xX 1o o111
$xxE70000 1 1 1 0 0111 SXXETJFFFF 1 1
____________________________________ 1110 1000
$XXEB0000 1 1 10 10 00 $SXXESFFFF
$XXE90000 1 1 10 1001 SxXXE9FFFF 1 1 1 0 10 01
SXXEA0000 1 1 10 1010 SXXEAFFFF 1 1 10 1010
SXXEB000O 1 1 1 0 1011 $XxxERBFFFF 1 1 10 1011
—gxxgzco—ooo 1110 1100 SXXECFFFF 1 1 10 1100
SXXEDOOOO 1 1 10 1101 $SXXEDFFFF 1 1 10 1101
$xxXEE0000 1 1 1 0 1110 SXXEEFFFF 1 1 10 1110
SXXEF0000 1 1 10 1111 SXXEFFFFF 1 1 1 0 1111
SXxF00000 1 1 11 0 00 O SxxFOFFFF 1 1 11 0000
SXXFl0o000 1 1 11 0001 SXXFIFFFF 1 1 11 00 01
$XxF20000 1 1 1 1 0010 SXXF2FFFF 1 111 0010
$xxF30000 1 1 11 0011 $XXF3FFFF 1 1 11 0011
$xxF40000 1 1 1 1 0100 SXXF4FFFF 1 1 11 010 0
$XxF50000 1 1 11 0101 SXXFSFFFF 1 1 11 01 01
$XXF60000 1 1 11 0 11 0 $XXFEFFFF 1 1 11 0110
_ffo7oooo 1111 0111 SXXF7FFFF 1 1 11 0111
SXXFB0000 1 1 1 1 1 00 0 | | Sewegemmm v 1 777 77mom——=-
SXxF90000 1 1 11 10 0 1 g::EgFFFF 1111 1000
$XXFA0000 1 1 1 1 FFFF 1 1 11 1001
SXXFB0000 1 1 1 1010 SXXFAFFFF 1 1 11 101 0
I L rrroln SXXFBFFFF 1 111 10 11
SXXFC0000 1 1 1 1 11 0 g | | seoooooommromsmomm—memee
$XXFD000O 1 1 1 1 i } g g SXXFCFFFF 1 1 11 11 0 o
SXXFECOO0 I 1 11 1 1 1 o SXXFDFFFF 1 1 11 11 0 1
$XXFF0000 I 1 $XXFEFFFF 1 1 11 11 1 0
111111 $XXFFFFF
___________________________ F1l1l111 1111
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APPENDIX C
ADDRESS Modifier Equations IFL U15 (45661)

ot s e TR R Sl RS

@DEVICE TYPE

PLS5153

@DRAWING

l of 1

@REVISION

C

@DATE

April 3, 1987

@SYMBOL

PN45661

ACOMPANY

Micro Memory Inc.

9540 VvVassar st.

Cchatsworth, ca. 91311

@NAME

ADDRMOD

@DESCRIPTION

Address Modifier gualifier

f@COMMON PRODUCT TERM

AM0C9 = /AMS5 * /AM4 * BAM3 * /AM2 * /JAM1l * AMO;

AMOA = /RAMS5 * /AM4 % AM3 * /AM2 * AM1 * /AMO;

AMOB = /AMS * /BAM4 * AM3 * /AM2 * BAM1l * AMO;

AMOD = /AMS * /AM4 * AM] * pAM2 % /AM1 * AMO;

AMOE = /AMS * /AaM4 * AM3 * pAM2 * RAM1 % /AMO;

AMOF = /AM5 * /AM4 * BAM3 % BAM2 * AM1 * AMO;

AM39 = pAMS5 * AM4 * AM3 * /AM2 * /AM1 * AMO;

BM3IA = AMS * AMd4 * BAM3 % /AM2 * BAMl * /AMO;

AM3B = AM5 * AMd4 * AM3 * /aM2 * pAM]1 * AMO;

AM3D = BAMS5 * AM4 * AM3 * AM2 * /AM]1 * AMO;

AM3E = AM5 * AM4 * AM3 * AM2 * AM1 * /AMO;

AM3F = AM5 * pAM4 % AM3 * AM2 * pM]1 *  AMO;

€I/0 DIRECTION

@OUTPUT POLARITY

X7,X8,X9 = 0;

LOGIC EQUATION

SELECT = ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AM19
+ ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS » BAS * AMIA
+ ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMIB
+ ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMID
+ ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMAE
+ ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AM3F
+ /BRNKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AM09
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOA
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOB
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOD
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOE
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOF
+ SELECT * DBAS * BAS * /OVERFL * BLKMOD
r

C-1 Revised March 1989
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ADDRESS Modifier Equations IFL U15 (45661)

BLWORD /LWORD

BLWORD * /MEMCYC-

~ 4+ il

BLEMOD DBAS

DBAS

BAS * AM3B
BAS * AM3F
DBAS BAS * AMOB
DBAS BAS * AMOF
BLKMOD * DBAS * BAS

R |
+ &+ * *
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ADDRESS Modifier Equations IFL U15 (45661-A32)
mw&mﬁ-vm‘*M'\Amxmﬁf-sw{w;mwmfm-M:..::&*Hﬁﬁmwwwwq:mmw' ﬂwmm“'mxmw&xMﬁtﬁtw‘iﬂ:x%r%@m::m*‘m
@DEVICE TYPE
PLS153
@DRAWING
1l of 1
@REVISION
A3.1 SPECIAIL 32 BIT ONLY
8DATE
April 13, 1587
@5YMBOL,

PN45661-A32

ACOMPANY

Micro Memory Inc.

9540 vassar st.
Chatsworth, ca. 91311
@NAME

ADRMOD32

@DESCRIPTION

Address Modifier qualifier
@COMMON PRODUCT TERM

AMOS = /BAM5 * /AM4 * BM3 *« /AM2 * /AM1 * AMO:

AMOR = /BMS * /AM4 * AM3 * /AM2 * AMI * /AMO;

AMOB = /AM5 * /AM4 * AM3 * /AM2 * AM] * AMO;

AMOD = /AMS * /AM4 * AM3 % AM2 & /AM] »* AMO;

AMOE = /AM5 * /AM4 * AM3 % AM2 * AM1 % /AMO;

AMOF = /AM5 * /AM4 * AM3 * AM2 * AMl * AMO;

@I/0 DIRECTION

@OUTPUT POLARITY

X7,X8,X9 = 0;

@LOGIC EQUATION

SELECT = /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMO9Y
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOA
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOB
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOD
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AM(E
+ /BANKS * ENABLE * /OVERFL * LLPGTQ * /HLSEL * DBAS * BAS * AMOF
+ SELECT * DBAS * BAS * /OVERFL * BLKMOD
;

BLWORD = /LWORD
+ BLWORD * /MEMCYC-
;

BLXMOD = DBAS * BAS * AMOB
+ DBAS * BAS * AMOF
+ BLKMOD * DBAS * BAS
;

C-3 Revised March 1989
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




