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A P pen d i z E 

P3 Pin Assignment to FME Interface 

Component Side 

---------------------------------------------------------------
PIN ROW C ROW B ROW A 

NUMBER SIGNAL SIGNAL SIGNAL 
MNEMONIC MNEMONIC MNEMONIC 

---------------------------------------------------------------
1 Byte 1/7 Byte 2/7 Byte 3/7 
2 Byte 1/6 Byte 2/6 Byte 3/6 
3 Byte 1/5 Byte 2/5 Byte 3/5 
4 Byte 1/4 Byte 2/4 Byte 3/4 
5 Byte 1/3 Byte 2/3 Byte 3/3 
6 Byte 1/2 Byte 2/2 Byte 3/2 
7 Byte 1/1 Byte 2/1 Byte 3/1 
8 Byte 1/0 Byte 2/0 Byte 3/0 
9 Error 4 Byte 4/7 Address 2 

10 Error 3 Byte 4/6 Address 1 
11 Error 2 Byte 4/5 EFDTACK* 
12 Error 1 Byte 4/4 FDTACK* 
13 Parity 4 Byte 4/3 WR 4 
14 Parity 3 Byte 4/2 WR3 
15 Parity 2 Byte 4/1 WR2 
16 Parity 1 Byte 4/0 WR1 
17 +5V BATT. +5V- Address 3 
18 +5V BATT. +5V I-BATT. Address 4 
19 Reserved +5V I Address 5 
20 0V +5V- Address 6 
21 0V Reserved Address 7 
22 0V 0V Address 8 
23 Address 11 0V Address 9 
24 Address 12 0V Address 10 
25 Address 13 RAS 1 LWBL 3 
26 Address 14 RAS 2 LWBL 2 
27 Address 15 RAS 3 LWBL 1 
28 Address 16 RAS 4 Card 1 (Block 1) 
29 Address 17 CAS 1 Card 2(B1ock 2) 
30 Address 18 CAS 2 Card 3 (Slave 2) 
31 Address 19 CAS 3 Card 4 (Slave 1) 
32 Address 20 CAS 4 FAIL 

---------------------------------------------------------------
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Appendiz B 

p3 Pin Assignments to FME Interface 

Backside 

--------~------------------------------------------------------
PIN 

NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 

ROW A 
SIGNAL 

MNEMONIC 

Byte 3/7 
Byte 3/6 
Byte 3/5 
Byte 3/4 
Byte 3/3 
Byte 3/2 
Byte 3/1 
Byte 3/8 
Address 2 
Address 1 
EFDTACK* 
FDTACK* 
WR 4 
WR3 
WR2 
WR1 
Address 3 
Address 4 
Address 5 
Address 6 
Address 7 
Address 8 
Address 9 
Address 18 
LWBL 3 
LWBL 2 
LWBL 1 
Card 1(B1ock 1) 
Card 2 (Block 2) 
Card 3 (Slave 2) 
Card 4(Slave 1) 
FAIL 

ROW B 
SIGNAL 

MNEMONIC 

Byte 2/7 
Byte 2/6 , 
Byte 2/5 
Byte 2/4 
Byte 2/3 
Byte 2/2 
Byte 2/1 
Byte 2/8 
Byte 4/7 
Byte 4/6 
Byte 4/5 

.Byte 4/4 
Byte 4/3 
Byte 4/2 
Byte 4/1 
Byte 4/8 
+5V-
+5V I-BATT. 
+5V I 
+5V­
Reserved 
8V 
8V 
8V 
RAS 1 
RAS 2 
RAS 3 
RAS 4 
CAS 1 
CAS 2 
CAS 3 
CAS 4 

E-2 

ROW C 
SIGNAL 

MNEMONIC 

Byte 1/7 
Byte 1/6 
Byte 1/5 
Byte 1/4 
Byte 1/3 
Byte 1/2 
Byte 1/1 
Byte 1/8 
Error 4 
Error 3 
Error 2 
Error 1 
Parity 4 
Parity 3 
Parity 2 
Parity 1 
+5V BATT. 
+SV BATT. 
Reserved 
8V 
8V 
8V 
Address 11 
Address 12 
Address 13 
Address 14 
Address 15 
Address 16 
Address 17 
Address 18 
Address 19 
Address 28 



PIN 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Appendix E 

PI Pin Assignments to VMEbus 

ROW A 
SIGNAL 

MNEMONIC 

000 
001 
002 
003 
004 
005 
006 
007 
GND 
SYSCLK 
GNO 
DS1* 
OS0* 
WRITE* 
GND 
OTACK* 
GNO 
AS* 
GNO 

IACKIN* 
IACKOUT* 
AM4 
A07 
A06 
A05 
A04 
A03 
A02 
A01 
-12V 
+5V 

ROW B 
SIGNAL 

MNEMONIC 

BG0IN* (I) 
BG00UT* (I) 
BG1IN* (I) 
BG10UT* (I) 
BG2IN* (I) 
BG20UT* (I) 
BG3IN* (I) 
BG30UT* (I) 

AM0 
AMI 
AM2 
AM3 
GNO 
(I) 
(I) 

GNO 

+5V STOBY 
+5V 

Note (I): IN to OUT Connected 
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ROW C 
SIGNAL 

MNEMONIC 

008 
009 
010 
011 
012 
013 
014 
015 
GNO 

BERR* 
SYSRESET* 
LWORO* 
AM5 
A23 
A22 
A21 
A20 
A19 
A18 
-A17 
-A16 
AI5 
A14 
AI3 
A12 
All 
AI0 
A09 
A08 
+12V 
+5V 



PIN 
Number 

A P pen d i x E 

P2 Pin Assignments to VMEbus 

ROW A 
SIGNAL 

MNEMONIC 

ROW B 
SIGNAL 

MNEMONIC 

ROW C 
SIGNAL 

MNEMONIC 
-----------------------------------------------------------------

1 
2 
3 
4 
5 
6 
7 
8 
9 

1~ 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2~ 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3~ 
31 
32 

User I/O 
User I/O 
User I/O 

+5V Volts 
GND 
RESERVED 
A24 
A25 
A26 
A27 
A28 
A29 
A3~ 
A31 
GND 
+5 Volts 
D16 
D17 
D18 
D19 
D2~ 
D21 
D22 
023 
GND 
024 
025 
026 
027 
D28 
029 
03~ 
031 
GND 
+5 Volts 

User I/O for standby power connection. 
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Appendix P 

PRODUCT ERROR REPORT 

DEAR CUSTOMER, 

WHILE FORCE COMPUTERS HAS ACHIEVED A VERY HIGH STANDARD OF QUALITY 

IN OUR PRODUCTS AND DOCUMENTATION, WE CONTINUALLY SEEK SUGGESTIONS 

FOR IMPROVEMENTS. 

WE WOULD APPRECIATE ANY FEEDBACK YOU CARE TO OFFER •. 

PLEASE USE ATTACHED ftpRODUCT ERROR REPORT ft FORM FOR YOUR COMMENTS 

AND RETURN IT TO ONE OF OUR FORCE COMPUTERS OFFICES. 

SINCERELY 

FORCE COMPUTERS 
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1.0 General Information 

The family of SYS68K/DRAM-EXSX boards are high speed dynamic 
memory boards designed to the FLME (FORCE Local Memory Expansion) 
concept. 

The SYS68K/DRAM-E3SX boards have 1, 3 or 6Mbyte of memory per FLME 
slave board available to extend the memory capacity of the master 
board. 

The SYS68K/DRAM-E4SX boards have 4, 8 or l2Mbyte of memory per 
FLME slave board available to extend the memory capacity of the 
master board. 

All of the DRAM-EXSX boards are able to transfer 8, 16, 24 or 32 
bits of data. LEDs on the front panel show whether an access is 
pending or a parity error has been detected. 

Figure 1-1 shows a photo of the SYS68K/DRAM-E4Sl2 board and Figure 
1-2 shows a photo of the SYS68K/DRAM-E3S3 board. 
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Figure 1-1: Photo of the SYS68K/DRAM-E4S12 
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Figure 1-2; Photo of the SYS68K/DRAM-E3S3 
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2.9 General Operation 

The DRAM-EXS series of boards contains all the necessary driver 
logic for the dynamic RAMs as well as the DRAM chips (36, 198 or 
216pcs). This offers either 1, 3 or 6Mbyte of capacity (by using 
256K by 1 oriented DRAM chips) or 4, 8 or 12Mbyte of capacity (by 
using 1Mbit by 1 oriented DRAM chips). 

The board also contains sockets for circuitries to generate and 
detect parity errors. 

A general block diagram of the DRAM-EXSX is shown in Figure 2-1, 
while Figure 2-2 shows the block diagram of the DRAM-E3S6. 
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Figure 2-1: Block Diagram of the SYS68K/DRAM-E4S12 
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Figure 2-2; Block Diagram of the SYS68K/DRAM-E3S6 
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Figure 3-1; The Front Panel of the SYS68K/DRAM-E3SX 
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3.8 Hardware Description 

The address selection and the DRAM control logic are provided on 
the controller board for the DRAM-EXSX boards and only driver 
circuitries and DRAM chips are mounted on the boards. 

The FLME interface for dynamic RAMs is designed to transfer data 
in groups of 8 bits (32 bit maximum) in parallel. Each byte is 
strobed separately to support 8, 16, 24 and 32 bit transfers at 
one time. 

Table 3-1; Supported Data Transfer Types 

I 024-031 I 016-023 I 015-08 07-08 

Single Byte x 
x 

x 
x 

Double Byte x x 
x x 

x x 
x x 

x x 
x x 

Triple Byte x x x 
x x x 

Quad Byte x x x x 

The front panel of the DRAM-EXSX is shown in Figure 3-1. 

The red FAIL LED turns on if the parity checker detects a parity 
error. This FAIL LED is held and shown until the board receives 
a RESET pulse or if the local RESET switch available on the front 
panel has been pushed. 

The yellow SELect LED turns on if the board is selected during an 
access cycle of the controlling master board. 

Figure 3-1 shows the front panel of the DRAM-EXSX boards in 
detail. 
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3.1 The CARD Select 

A maximum of two FLME slave boatds (DRAM-EXSX) boards are allowed 
in an FLME environment. Therefore, different jumper settings for 
each of the two cards are necessary for proper operation. 

Tables 3-2 and 3-3 list the CARD select jumper settings for each 
card position and Figures 3-2 and 3-3 show the location diagram of 
the jumperfield in detail. 

Table 3-2: CARD Select Jumperfield for DRAM-E3SX and DRAM-E4SX 

/ / B2 / Bl / 
/-----------------------------------------------/ 
/ / / / 
/ / / / 
/ Jumper for Select / 1 0 / 1 0 / 
/ / / / / 
/ Card 1 / 2 0 / 2 0 . / 
/ / / / / 
/ /30 /30 / 
I I I I 

I 1 B2 1 Bl 1 
1-----------------------------------------------1 
I I I / 
/ / I / 
/ Jumper for Select / 1 0 I 1 0 / 
/ / / / I / 
/ Card 2 / 2 0 / 2 0 / 
/ / I / 
/ / 3 0 / 3 0 1 
/ I I / 
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Table 3-3: CARD Select Jumperfield for the DRAM-E3S6 

1 1 B2 1 
1--------------------------------------1 
1 I 1 
I I 1 
1 Jumper for Select 1 2 - 3 1 
1 1 1 
1 Card 1 1 4 - 5 1 
I 1 1 
1 1 7 - 8 1 
1 1 1 

1 I B2 1 
1--------------------------------------1 
1 1 1 
1 1 1 
1 Jumper for Select 1 1 - 2 1 1 1 1 
1 Card 2 1 4 - 5 1 
1 I 1 
1 1 7 - 8 1 
1 1 1 
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Figure 3-3: Location Diagram of the CARD Select Jumperfield 

for DRAM-E3S6 
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CAUTION: Only fully populated boards can be mixed and connected 
to one master card. Tables 3-4 and 3-5 list the 
possible configurations. 

Table 3-4: DRAM-E3SX Combinations 

1 First Slave 1 Second Slave 1 Slave's Total Capacity 1 
1----------------------------------------------------------------1 
1 / 1 1 1 
1 DRAM-E3Sl 1 Not allowed 1 1Mbyte 1 
1 DRAM-E3s3 1 Not allowed 1 3Mbyte 1 
1 DRAM-E3S3 1 DRAM-E3Sl 1 4Mbyte 1 
1 DRAM-E3S3 1 DRAM-E3S3 1 6Mbyte 1 
1 DRAM-E3S6 1 Not allowed 1 6Mbyte 1 
1 1 1 1 

To calculate the total memory capacity of an FLME sub-system, the 
capacity of the master board has to be added (i.e. 1Mbyte on the 
DRAM-E3Ml board). 

Table 3-5: DRAM-E4SX Combinations 

1 First Slave 1 Second Slave 1 Slave's Total Capacity 1 
1----------------------------------------------------------------1 
1 1 1 1 
1 DRAM-E4S4 1 Not allowed 1 4Mbyte 1 
1 DRAM-E4S8 1 Not allowed 1 8Mbyte 1 
1 DRAM-E4Sl2 1 Not allowed 1 l2Mbyte 1 
1 DRAM-E4Sl2 1 DRAM-E4S4 1 l6Mbyte 1 
1 DRAM-E4Sl2 1 DRAM-E4S8 1 20Mbyte 1 

1 DRAM-E4Sl2 1 DRAM-E4sl2 1 24Mbyte 1 

1 1 1 1 

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

To calculate the total memory capacity of an FLME sub-system, the 
capacity of the master board has to be added (i.e. 4Mbyte on the 
DRAM-E4M4 board). 

Warning: The simultaneous use of SYS68K/DRAM-E3MX and 
SYS68K/DRAM-E4SX boards is not allowed. Should this 
warning be ignored, then the RAM modules may be 
destroyed. 
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3.2 The Battery Backup Option 

The DRAM-EXSX boards can be powered from the +5V main power or 
from the +5VBAT pins of the P2 connector (SA-38/31/32). The 
default condition during manufacturing is the connection to the 
+5V Main Power. 

Table 3-6 lists the jumper settings which have to be made for the 
different modes, and Figure 3-4 outlines the location diagram of 
the jumperfields. 

Table 3-6: The Battery Backup Option 

1 1 B3 1 
�---------~---------------------------I 
1 1 1 
1 +5V STDBY (option) I 0 0 0 1 
1 1 1 
1---------------------1---------------1 
1 1 1 
1 Battery Backup 1 0--0 0 1 
1 1 0--0 0 1 
1 1 0--0 0 1 
1 1 1 

1 1 B3 1 
1-------------------------------------1 
I 1 1 
1 +5V STDBY (option) I 0 0--0 1 * 
1 1 1 
1---------------------1---------------1 
1 1 1 
1 +5 MAIN I 0 0--0 1 * 
1 1 0 0--0 1 * 
1 1 0 0--0 1 * 
1 1 1 

* default condition during Manufacturing. 
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Figure 3-4: Location Diagram of the Battery Backup Jumperfields 
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3.3 Board Interconnection 

The DRAM-EXSX boards contain a 96 pin DIN connector (P3) in the 
middle of the board. All FLME control signals are included on 
this interface and only power is connected through PI and p2 
(VMEbus connectors). The master board contains the opposite 
connector and has to be connected before the boards are mounted 
into the VMEbus environment. 

For· easy distance generation, plastic distance spacers are 
included in the shipment. 

The board installation of an FLME board is always as shown in 
Figure 3-5. 
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Figure 3-5; Interconnection of FLME Modules 
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Appendix A 

Specification of the SYS68K/DRAM-E3SX Boards 

Memory Capacity 

Organization 

Data Transfer Mode any of 
4 Bytes 

Used DRAM Chip Organisation 

DRAM Chips 

RAS DRAM Access Time 

Bus Interface 

Access Times 
Write 

Read without Parity Check 

Read with Parity Check 

Power Requirements 
+5V (Refresh Peak) 
+5V (Average Max) 
+5V (Average Typ) 

Operating Temperature (deg C) 

Storage Temperature (deg C) 

Relative Humidity 
(non-condensing) 

Double Eurocard 
233 x l60mm (9.2 x 6.3") 

E3Sl 

1Mbyte 

32+4 Bit 

Yes 

256K x 1 

36pcs 

l20ns 

FLME 
(slave) 

70 

210 

2613 

3.3A 
2.7A 
2.5A 

0 to +60 

-55 to +85 

0-95% 

Yes 

A-I 

E3S3 

3Mbyte 

32+4 Bit 

Yes 

256K x 1 

H~8pcs 

l20ns 

FLME 
(slave) 

70 

2113 

260 

3.5A 
3.0A 
2.8A 

0 to +613 

-55 to +85 

0-95% 

Yes 

, E3S6 

6Mbyte 

32+4 Bit 

Yes 

256K x 1 

2l6pcs 

120ns 

FLME 
(slave) 

70 

2113 

2613 

5.0A 
4.8A 
4.6A 

0 to +613 

-55 to +85 

13-95% 

Yes 



Appendix A 

Specification of the SYS6SK/DBAM-E4SX Boards 

I E4S4 E4SS E4S12 
----------------------------------------------------------------

I 
Memory Capacity I 4Mbyte 5Mbyte 12Mbyte I 

Organization 

Data Transfer Mode any of 
4 Bytes 

Used DRAM Chip Organisation 

DRAM Chips 

RAS DRAM Access Time 

Bus Interface 

Access Times 
Write 

Read without Parity Check 

Read with Parity Check 

Power Requirements 
+5V (Refresh Peak) 
+5V (Average Max) 
+5V (Average Typ) 

Operating Temperature (deg C) 

Storage Temperature (deg C) 

Relative Humidity 
(non-condensing) 

Double Eurocard 
233 x 160mm (9.2 x 6.3-) 

32+4 Bit 32+4 Bit 32+4 Bit 

Yes Yes Yes 

1Mbit x 1 1Mbit x 1 1Mbit x 1 

36pcs 72pcs HJSpcs 

120ns 120ns 120ns 

FLME FLME FLME 
(slave) (slave) (slave) 

70 70 70 

210 210 210 

260 260 260 

3.3A 
2.7A 
2.5A 

o to +60 

3.5A 
3.0A 
2.SA 

o to +60 

3.SA 
3.3A 
3.1A 

o to +60 

-55 to +S5 -55 to +85 -55 to +S5 

0-95% 0-95% 0-95% 

Yes Yes Yes 
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Appendix B 
BB Rev. 1 
PRN 100 
Date 10/10/86 

Component Part List SYS68K/DRAM-E3S1 and DRAM-E3S3 

Location 

J1 to J36 
J37 to J108 * 

J109 

Jl10 

JIll 

Jl12 

Jl13 

Jl14 

Jl15 

Jl16 

Jl17 

Jl18 

J120 

J121 

J122 

J123 

J124 

Type 

RAMs 
256Kbit 120ns 

74F244 

74F244 

74F244 

2966 

2966 

2966 

2966 

74F243 

74F38 

FRC 30 

74F32 

* ONLY ON THE DRAM-E3S3 

B-1 

Manufacturer 

Toshiba TMK41256P-12 
NEC uPD41256C-12 
Hitachi 
Mitsubishi 

MOT, F, VALVO 

MOT, F, VALVO 

MOT, F, VALVO 

AMD 

AMD 

AMD 

AMD 

MOT, F, VALVO 

MOT, F, VALVO 

FORCE - PAL 20L8B 

MOT, F, VALVO 



Appendix B 
BB Rev. I 
PRN IfiJfiJ 
Date IfiJ/IfiJ/86 

Component Part List stS68KIPRAM-E3S1 and DRAM-B3S3 

RESISTORS 

Location 1 Type 1 Manufacturer 1 
-------------------------------~-------------------------------1 

RI 5 * 33 VARIOUS 

R2 5 * 47 VARIOUS 

R3 9 * 4.7K VARIOUS 

R4 5 * 33 VARIOUS 

R5 5 * 47 VARIOUS 

R6 9 * 4.7K VARIOUS 

R7 5 * 33 VARIOUS 

R8 5 * 47 VARIOUS 

R9 9 * 4.7K VARIOUS 

RIfiJ 9 * 4.7K VARIOUS 

RII 9 * 4.7K VARIOUS 

RI2 I * I5fiJ VARIOUS 

RI3 I * 29 VARIOUS 

RI4 9 * 68fiJ VARIOUS 
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Appendix B 
BB Rev. 1 
PRN HUt' 
Date 19/19/86 

Component Part List syS68KJpRAM-E3S1 and DRAM-E3S3 

CAPACITORS 

1 Location 1 Type 1 Manufacturer 1 
1---------------------------------------------------------------1 
1 1 1 1 
1 C1 1 199uF/19V 1 VARIOUS 1 
1 I ELKO RM 5. 98mm 1 1 
I C2 - C124 I 19nF 1 VARIOUS 1 
1 I 1 1 

1 Location 1 Type 1 Manufacturer 1 
1---------------------------------------------------------------1 
1 1 1 1 
1 LD1 1 2496 1 DIALIGHT (RED) 1 
1 1 1 1 
1 LD2 1 2396 1 DIALIGHT (YELLOW) 1 
1 1 1 1 
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BB Rev. 1 
PRN 199 
Date 19/19/86 

Component Part List SIS68J/DRAK-E3S1 and DBAM-E3S3 

MECHANICAL PARTS 

1 Location 1 Type I Manufacturer I 
1---------------------------------------------------------------
I I 
1 Jl18 SOCKET 24 PIN 1 VARIOUS 
I I 
I SW1 SWITCH 1 KNITTER 
I I 
1 B1, B2 DW6 VARIOUS 
1 

B3 TW12 VARIOUS 

PI FORCE 983939 VARIOUS 

P2 FORCE 983938 VARIOUS 

p3 FORCE 983949 + VARIOUS 
FORCE 983941 

DRAM-E3FP FRONT PANEL FORCE 

DRAM-E3SD PCB FORCE 

Jumpers-A Jumpers for Headers (5) 
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A P pen d i z B 
BB Rev. 1 
PRN 199 
Date ~9/19/86 

Component Part List syS68K/DRAM-E3S1 and DRAM-E3S3 

1 1 ATTACHED PARTS 1 
1---------------------------------------------------------------1 
1 1 1 

·1 1 1 
1 1) 1 SYS68K/DRAM-EXXX/HUM HARDWARE USER'S MANUAL 1 
1 1 1 
1 1 1 
1 2) 1 PRODUCT RELEASE NOTE 1 
1 1 1 
1 1 1 
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Appendix C 

Component Part List SYS68K/DRAM-E3S6 

ICs 

BB Rev. 13 
PRN 11313 
Date 113/113/86 

---------------------------------------------------------------
Location Type Manufacturer 

---------------------------------------------------------------
J1 to J216 RAMs Zick-Zack MITSU - 'M5M4256L-12 

256Kbit 1213ns NEC 

J217 74F244 MOT, FAIR, VALVO 

J218 74F244 MOT, FAIR, VALVO 

J219 74F244 MOT, FAIR, VALVO 

J2213 74F244 MOT, FAIR, VALVO 

J221 74F244 MOT, FAIR, VALVO 

J222 74F244 MOT, FAIR, VALVO 

J223 AM2966 AMD 

J224 AM2966 AMD 

J225 AM2966 AMD 

J226 AM2966 AMD 

J227 74F243 MOT, FAIR, VALVO 

J228 74F38 MOT, FAIR, VALVO 

J229 FRC PAL 213L8B, 

J235 74F32 MOT, FAIR, VALVO 

J236 74F32 MOT, FAIR, VALVO 
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A P P en d i x C 

Component Part List SYS68K/DRAM-E3S6 

BB Rev. 0 
PRN 109 
Date 10/10/86 

RESISTORS 

1 Location 1 Type 1 Manufacturer 1 
---------------------------------------------------------------1 

I' 
1 
I 
I 
I 
I 
I 
I 
I 
I 

1 1 
Rl 9 * 4.7K 1 VARIOUS 1 

1 
R2 5 * 33 1 VARIOUS 

I 
R3 5 * 33 1 VARIOUS 

I 
R4 9 * 4.7K 1 VARIOUS 

1 
RS 5 * 33 I VARIOUS 

I 
R6 5 * 33 I VARIOUS 

R7 9 * 4.7K VARIOUS 

R8 5 * 33 VARIOUS 

R9 5 * 33 VARIOUS 

RIO 9 * 4.7K VARIOUS· 

Rll 5 * 33 VARIOUS 

R12 5 * 33 VARIOUS 

R13 9 * 4.7K VARIOUS 

R14 5 * 33 VARIOUS 

RIS 5 *- 33 VARIOUS 

R16 ·9 * 4.7K VARIOUS 

R17 5 * 33 VARIOUS 

Rl8 5 * 33 VARIOUS 
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A P pen d i x C 

Component Part List SYS68K/DRAM-E3S6 

RESISTORS 

BB Rev. e 
PRN lee 
Date le/le/86 

Location Type I Manufacturer 
---------------------------------------------------------------

I 
R2l lSe RGU . I VARIOUS 

I 
R22 22 RGU I VARIOUS 

I 
R23 68e RGU I VARIOUS 

I 
R24 6Se RGU I VARIOUS 

I 
R2S 68e RGU I VARIOUS 

I 
R26 68e RGU I VARIOUS 

I 
R27 4.7K RGU I VARIOUS 

I 
R28 4. 7K RGU I VARIOUS 

I 
R29 4.7K RGU I VARIOUS 

I 
R3e 4.7K RGU I VARIOUS 

I 
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Appendix C 

Component Part List syS68K/DRAM-B3S6 

CAPACITORS 

BB Rev. riJ 
PRN lriJriJ 
Date lriJ/lriJ/86 

Location 1 Type 1 Manufacturer 1 
---------------------------------------------------------------1 

1 1 1 
12riJ PCS 1 1riJriJnF 1 VARIOUS I 

1 1 I 
C1riJ9 I 1riJriJuF/1riJV I VARIOUS I 

I ELKO RM 5. riJ8mm I I 
I I I 

C122 f lriJriJuF/lriJV I VARIOUS I 
I ELKO RM S.riJ8mml I 
1 I I 

C124 I 1riJriJuF/1riJV I VARIOUS I 
I ELKO RM S.riJ8mml I 
I· J 1 

Location Type Manufacturer 
1---------------------------------------------------------------1 

LDI 

LD2 

24riJ6 

23riJ6 
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Appendiz C 
BB Rev. fCJ 
PRN 1fCJfCJ 
Date 1fCJ/1fCJ/86 

Component Part List SYS68KJpRAM-B3S6 

MECHANICAL PARTS 

Location Type Manufacturer 

J229 SOCKET 24 PIN VARIOUS 

SW1 SWITCH KNITTER 

B2 EW9 VARIOUS 

B3 TW12 VARIOUS 

PI FORCE 983fCJ39 VARIOUS 

P2 FORCE 983fCJ38 VARIOUS 

'P3 FORCE 983fCJ4fCJ + VARIOUS 
FORCE 983fCJ41 

DRAM-E3FP FRONT PANEL FORCE 

DRAM-E3S6 PCB FORCE 

Jumpers-A Jumpers for Headers (5) 

C-5 



Appendix C 

Component Part List SYS68K/DRA8-B3S6 

BB Rev. e 
PRN lee 
Date le/le/86 

1 1 ATTACHED PARTS 1 
1---------------------------------------------------------------1 1 1 1 
1 1 I 
I 1) I SYS68K/DRAM-EXXX/HUM HARDWARE USER'S MANUAL I 
I I I 
I I I 
I 2) I PRODUCT RELEASE NOTE I 
I I I 
I I I 
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Appendiz D 
BB Rev. 9 
PRN 991 
Date 19/19/86 

Component Part List SYS68K/DRAM-B4S1 and DRAM-E4S12 

Location Type Manufacturer 
---------------------------------------------------------------

J1 to J36 
J37 to J198 * 

RAMs 
1Mbit 129ns 

J199 74F244 

Jl19 74F244 

JIll 74F244 

Jl12 2966 

Jl13 2966 

Jl14 2966 

Jl15 2966 

J1l6 74F243 

J117 74F38 

Jl18 

J129 

J121 

J122 

J123 

J124 

FRC 39 

74F32 

* only on the DRAM-E4S12 

Toshiba 
NEC 
HIT 

MOT, F, 

MOT, F, 

MOT, F, 

AMD 

AMD 

AMD 

AMD 

TC511999C-12 
uPD411999C-12 

SIGN 

SI-GN 

SIGN 

MOT, F, SIGN 

FORCE - PAL 29L8B (MMI) 

MOT, F, SIGN 
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A. P pen d i z D 
BB Rev. riJ 
PRN riJriJl 
Date lriJ/lriJ/86 

Component Part List SIS681lDRAM-B4S1 and DRAI-B4S12 

RESISTORS 

Location I Type I Manufacturer 1 
---------------------------------------------------------------1 1 

Rl 5 * 33 VARIOUS 

R2 5 * 47 VARIOUS 

R3 9 * 4.7K VARIOUS 

R4 5 * 33 VARIOUS 

R5 5 * 47 VARIOUS 

R6 9 * 4.7K VARIOUS 

R7 5 * 33 VARIOUS 

R8 5 * 47 VARIOUS 

R9 9 * 4.7K VARIOUS 

RlriJ 9 * 4.7K VARIOUS 

Rll 9 * 4.7K VARIOUS 

R12 15riJ VARIOUS 

R13 27 VARIOUS 

R14 9 * 68riJ VARIOUS 
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Appendix D 
BB Rev. r3 
PRN r3r31 
Date lr3/1r3/86 

Component Part List SYS68K/DRAM-E4S1 and DRAM-E4S12 

CAPACITORS 

1 Location 1 Type 1 Manufacturer 1 
1---------------------------------------------------------------1 
1 1 1 1 
1 Cl 1 lr3r3uF/lr3V 1 VARIOUS 1 
1 1 ELK 0 RM 5. 8mm 1 1 
1 1 1 1 
1 C2 - C124 1 lr3r3nF 1 VARIOUS 1 
1 1 1 1 

1 Location 1 Type I Manufacturer 1 
1---------------------------------------------------------------1 
1 1 -I 1 
1 LDI 1 24r36 1 DIALIGHT (RED) 1 
1 1 1 1 
1 LD2 1 23r36 1 DIALIGHT (YELLOW) 1 
1 1 1 1 
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Appendix D 
BB Rev. " 
PRN 001 
Date 1"/10/86 

Component Part List SYS68K/DRAM-E4S1 and DBAM-E4S12 

MECHANICAL PARTS 

Location 1 Type 1 Manufacturer 1 
---------------------------------------------------------------1 

1 
SW1 AT - IF KNITTER 1 

B1 + B2 DW6 VARIOUS 

B3 TW12 VARIOUS 

PI FORCE 983"39 VARIOUS 

P2 FORCE 983038 VARIOUS 

P3 FORCE 983"4" + VARIOUS 
FORCE 983"41 

DRAM-E4FP FRONT PANEL FORCE 

DRAM-E4SD PCB FORCE 

2 SPACER RINGS VARIOUS 

2 SCREWS M3X VARIOUS 

2 NUTS M3 VARIOUS 

1 2 SCREWS M3X VARIOUS 
1 

J1 to J36 1 SOCKET 18 PIN VARIOUS 
1 

J37 to J108*1 SOCKET 18 PIN VARIOUS 
1 

Jl18 1 SOCKET 24 PIN VARIOUS 
1 
1 Jumpers-A Jumpers for Headers (5) 
I 

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

* only on the DRAM-E4S12 
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A P pen d i x D 
BB Rev. 9 
PRN 991 
Date 19/19/86 

Component Part List SYS68K/DRAM-E4S1 and DRAM-E4S12 

1 1 ATTACHED PARTS 1 
1---------------------------------------------------------------1 
1 1 1 
1 1) 1 SYS68K/DRAM-EXXX/HUM HARDWARE USER'S MANUAL 1 
1 1 1 
1 2) 1 PRODUCT RELEASE NOTE 1 
1 1 1 
1 1 1 

D-5 





A P pen d i x E 

Description of the Jumperfields 

Jumper- I Description I Default ISchematicslLocationl See 
field , 'Condition I I Coord. , Page 

, 'I I x y I 
----------------------------------------------------------------

, I , , 
Bl Block-Select 1 - 2 , 5 - Cl I 54/3 

I , 
I I 

B2 Card-Select 2 - 3 , I 
, I 
I I 

Jumper-' Description ,Default ISchematicslLocation' See 
field , IConditionl I Coord. , Page 

, "I x y I 
----------------------------------------------------------------

, I , , 
B3 , Battery Backup , 

, Option , , , 
I I 
I , 
I I 
I I 

b a 
1 - 1 
2 - 2 
3 - 3 
4 - 4 

E-1 
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A P pen d i x E 

Location Diagram of the Jurnperfields Bl, B2 and B3 
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Appendix F 

Circuit Schematics for the SYS68K/ORAM-E3S1, E3S3, E4SX 
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Circuit Schematics of the SYS68K/DRAM-E3S6 
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PIN 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Appendix B 

PI Pin Assignments to VMEbus 

ROW A 
SIGNAL 

MNEMONIC 

GND 

GND 

GND 

GND 

GND 

IACKIN* (1) 
IACKOUT* (1) 

-12V 
+5V 

ROW B 
SIGNAL 

MNEMONIC 

BG0IN* 
BG00UT* 
BG1IN* 
BG10UT* 
BG2IN* 
BG20UT* 
BG3IN* 
BG30UT* 

GND 

GND 

(I) 
(I) 
(I) 
(I) 
(I) 
(I) 
(1) 
(1) 

+5V STDBY 
+5V 

Note (1): IN to OUT Connected 

H-1 

ROW C 
SIGNAL 

MNEMONIC 

GND 

+12V 
+5V 



PIN 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

18 
11 
12 
13 
14 
15 
16 
17 
18 
19 
28 
21 
22 
23 
24 
25 
26 
27 
28 
29 
38 
31 
32 

A P pend i z B 

p2 Pin Assignments to VMEbus 

ROW A 
SIGNAL 

MNEMONIC 

User I/O (1) 
User I/O (1) 
User I/O 

. ROW B 
SIGNAL 

MNEMONIC 

+5V Volts 
GND 
RESERVED 

GND 
+5 Volts 

GND 

GND 
+5 Volts 

ROW C 
SIGNAL 

MNEMONIC 

-----------------------------------------------------------------
Note (1): User I/O for standby power connection. 

B-2 



Appendix B 

p3 Pin Assignment to FLME Interface 

Component Side 

---------------------------------------------------------------
PIN ROW C ROW B ROW A 

NUMBER SIGNAL SIGNAL SIGNAL 
MNEMONIC MNEMONIC MNEMONIC 

---------------------------------------------------------------
1 Byte 1/7 Byte 2/7 Byte 3/7 
2 Byte 1/6 Byte 2/6 Byte 3/6 
3 Byte 1/5 Byte 2/5 Byte 3/5 
4 Byte 1/4 Byte 2/4 Byte 3/4 
5 Byte 1/3 Byte 2/3 Byte 3/3 
6 Byte 1/2 Byte 2/2 Byte 3/2 
7 Byte 1/1 Byte 2/1 Byte 3/1 
8 Byte 1/0 Byte 2/0 Byte 3/0 
9 Error 4 Byte 4/7 Address 2 

10 Error 3 Byte 4/6 Address 1 
11 Error 2 Byte 4/5 EFDTACK* 
12 Error 1 Byte 4/4 FDTACK* 
13 Parity 4 Byte 4/3 WR 4 
14 Parity 3 Byte 4/2 WR 3 
15 Parity 2 Byte 4/1 WR 2 
16 Parity 1 Byte 4/0 WR 1 
17 +5V BATT. +5V- Add.ress 3 
18 +5V BATT. +5V I-BATT. Address 4 
19 Reserved +5V I Address 5 
20 0V +5V- Address 6 
21 0V Reserved Address 7 
22 0V 0V Address 8 
23 Address 11 0V Address 9 
24 Address 12 0V Address 10 
25 Address 13 RAS 1 LWBL 3 
26 Address 14 RAS 2 LWBL 2 
27 Address 15 RAS 3 LWBL 1 
28 Address 16 RAS 4 Card l(Block 1) 
29 Address 17 CAS 1 Card 2(Block 2) 
30 Address 18 CAS 2 Card 3(Slave 2) 
31 Address 19 CAS 3 Card 4(Slave 1) 
32 Address 20 CAS 4 FAIL 
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Appendix B 

P3 Pin Assignments to FLME Interface 

Backside 

---------------------------------------------------------------
PIN ROW A ROW B ROW C 

NUMBER SIGNAL SIGNAL SIGNAL 
MNEMONIC MNEMONIC MNEMONIC 

---------------------------------------------------------------
1 Byte 3/7 Byte 2/7 Byte 1/7 
2 Byte 3/6 Byte 2/6 Byte 1/6 
3 Byte 3/5 Byte 2/5 Byte 1/5 
4 Byte 3/4 Byte 2/4 Byte 1/4 
5 Byte 3/3 Byte 2/3 Byte 1/3 
6 Byte 3/2 ~yte 2/2 Byte 1/2 
7 Byte 3/1 Byte 2/1 Byte 1/1 
8 Byte 3/0 Byte 2/0 Byte 1/0 
9 Address 2 Byte 4/7 Error 4 

10 Address 1 Byte 4/6 Error 3 
11 EFDTACK* Byte 4/5 Error 2 
12 FDTACK* Byte 4/4 Error 1 
13 WR4 Byte 4/3 Parity 4 
14 WR3 Byte 4/2 Parity 3 
15 WR2 Byte 4/1 Parity 2 
16 WR 1 Byte 4/0 Parity 1 
17 Address 3 +5V- +5V BATT. 
18 Address 4 +5V I-BATT. +5V BATT. 
19 Address 5 +5V I Reserved 
20 Address 6 +5V- OV 
21 Address 7 Reserved OV 
22 . Address 8 OV OV 
23 Address 9 OV Address 11 
24 Address 10 OV Address 12 
25 LWBL 3 RAS i Address 13 
26 LWBL 2 RAS 2 Address 14 
27 LWBL 1 RAS 3 Address 15 
28 Card l(Block 1) RAS 4 Address 16 
29 Card 2(B1ock 2) CAS 1 Address 17 
30 Card 3(Slave 2) CAS 2 Address 18 
31 Card 4(S1ave 1) CAS 3 Address 19 
32 FAIL CAS 4 Address 20 

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

H-4 
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Product Error Report 

DEAR CUSTOMER, 

WHILE FORCE COMPUTERS HAS ACHIEVED A VERY HIGH STANDARD OF QUALITY 

IN OUR PRODUCTS AND DOCUMENTATION, WE CONTINUALLY SEEK SUGGESTIONS 

FOR IMPROVEMENTS. 

WE WOULD APPRECIATE ANY FEEDBACK YOU CARE TO OFFER. 

PLEASE USE ATTACHED "PRODUCT ERROR REPORT" FORM FOR YOUR COMMENTS 

AND RETURN IT TO ONE OF OUR FORCE COMPUTERS OFFICES. 

FORCE Computers 
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THE DEFAULT 

JUMPER SETTINGS 



Default Jumper Settings on the Master Board 

B2 

B14 

B2B 

B25 

Bll 

Address Modifier Code 
Selection 

Read Access Time 

Parity Error to BERR 

Start AS/OS 

Battery Backup Option 

1 []-o 
0--0 
0--0 
0-"'0 
0--0 
0--0 
0--0 
0--0 

1 I [] 0 I 
I 0--0 I 
I 0 0 I 

1 I [] -0 I 

I [] 0--0 I 

2 

1 I [] -0 I 
I 0--0 I 
I 0--0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 



Jumper Location Diagram 

on 
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Default Jumper Settings on the Master Board 

Access Address Selection 

Mode: A24 

------
1 I [ ] 0 

I 0 0 

I 0 0 I 
I 0--0 I 
I 0--0 I 
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Address : 
Address Mode : 

B8 

B4 

B7 
I 0 I 
I 0 I 

Jumper B7, B8, B9 
Jumper B4, B5, B6 
Jumper B18 

B18 

------
1 I [ ] 0 

I 0--0 

I 0--0 

I 0--0 

1 I [] -0 

I 0 0 

I 0--0 

I 0--0 

------
1 [ ] 0 

0 0 

I 0 0 

I 0--0 

I 0--0 

------

A32 A24 

Start Address: 

End Address: 

First Not On-board Address: 

Boundary: 

$FFH' ~HHH' 

$FF1F FFFF 

$FF29 9999 

$ 19 9999 

4 

$19 9999 

$lF FFFF 

$29 9999 

$19 9999 

1Mbyte 

I 
I B6 
I 
I 
I 
I B9 
I 
I 

I 
I 
I B5 
I 
I 
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Default Jumper Settings on Slave Board 

Bl Block Select 1 I []-o 0 I 

B2 Card Select 1 I [] 0--0 I 

c b a 
----------

B3 Battery Backup Option 1 [] [] - [] I 
2 0 0--0 I 
3 0 0--0 I 
4 0 0--0 I 

----------

6 



Jumper Location Diagram 

~ - b ~ ~ !:::! 
u - - u ::; u u 

::: ~ 

WS2 r11 b 53 ::; ::; 
~ 

::; 

~ 
::; 

h Ib en !:::! ::; JS3 ;;: c 
u ::; ::; 

-men -a: a: a: 

h 61 b b J!)'1 sl b J'IS 
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Jumperfield Assignment to Access Address Selection 

Mode: 

1 START Address 1 1 Selection of 1st 
1 Selection 1 Inot on-board Addr 
1---------------------------------------------------------------1 Jumperfield 1 Corresponding I Jumperfield 
1 1 Bus Address Signal I 
1-----------------1---------------------------1-----------------
1 B7 1 B8 1 B91 I B4 1 B5 1 B6 
1-----------------1---------------------------1-----------------
1 1 1 1 1 1 1 
1 1-101 1 1 A31 1 1-101 1 
1 1 1 1 1 1 1 
1 2-9 1 1 1 A30 1 2-9 1 1 
1 1 I 1 1 I 1 
1 3-8 1 1 1 A29 1 3-8 1 1 
1 1 1 1 1 1 I 
1 4-7 1 1 1 A28 I 4-7 1 1 
1 1 1 1 1 1 1 
1 5-6 1 I 1 A27 1 5-6 1 1 

1 1 1 I 1 I I 
-----------------1---------------------------1-----------------1 

I 1 1 I 1 1 1 
1 1-101 1 A26 1 1 1-101 1 
1 1 1 1 1 1 1 
1 2-9 1 1 A25 1 1 2-9 1 1 
1 1 1 1 1 1 1 
1 3~8 1 1 A24 1 1 3-8 1 1 
1 I 1 1 1 1 1 
1 4-7 1 1 A23 1 1 4-7 1 1 
1 1 1 1 1 1 1 
1 5-6 1 A22 1 1 5-6 1 

'I 1 I 1 
----------------- --------------------------- -----------------

1 
1 1-8 A21 1-8 
1 
1 2-7 A20 2-7 
I 
1 3-6 A19 3-6 
1 
1 4-5 A18 4-5 
I 
1 

8 
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Default Access Address Selection for the DRAM-E3Ml 

Mode: A24 

Start Address 1 First not on-board Corresponding Bus 
Address Signal 

B7 

1 Address 

B8 B9 B4 B5 B6 

A31 

A3ra 

A29 

A28 

A27 

1 
IA26 
1 
1 A25 
1 
1 A24 
1 
1 4-7 4-7 A23 
1 
1 5-6 1 1 5-6 A22 
1 1 1 1 1 1 1 

--------------------1--------------------1---------------------1 
1 1 1 1 1 1 1 
1 1 1-8 1 1 I 1 A21 I 
1 I 1 1 1 1 1 
1 1 1 1 1 2-7 1 A2ra 1 
1 1 1 1 1 1 1 
I 1 3-6 1 1 1 3-6 1 A19 1 
I 1 1 1 1 1 1 
1 1 4-5 1 1 1 4-5 1 A18 1 
1 1 1 1 1 1 I 

A32 1 A24 
--------------1--------------

1 
Start Address: $XXlra rararara 1 $lra rararara 

1 
End Address: $XXIF FFFF 1 $lF FFFF 

1 
First not on-board Address: $XX2ra rararara 1 $2ra rararara 

1 
Boundary: $raralra rararara 1 $lra rararara 

1 
1M byte 1 1M byte 

Ira 



Default Access Address Selection for DRAM-E3Ml 

Mode: A24 

------
1 I [ ] 0 I 

I 0--0 I B6 
I 0--0 I 

------ I 0--0 I 
1 I [ ] 0 1 I [] -0 I 

I 0 0 I 0 0 I B9 
I 0 0 I B8 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------ 1 I [ ] 0 I 

1 I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I BS 
I 0 0 I B4 I 0--0 I 
I 0 0 I I 0--0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I 0 I 
I 0 0 I I 0 I B18 
------

Start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, BS, B6 
Address Mode: Jumper B18 

A32 I A24 
---------------------

Start Address: $XXlf3 13131313 I $113 13131313 
I 

End Address: $XXIF FFFF I $IF FFFF 
I 

First Not On-board Address: $Xx2f3 13131313 I $213 13131313 
I 

Boundary: $ 113 13131313 I $113 13131313 
I 

IMbyte I IMbyte 

11 



Access Address Selection Example 1 for DRAM-E3Ml 

Mode: A24 

Start Address 1 First not on-board 1 Address 

B7 1 B8 1 B9 / B4 / B5 1 B6 

Corresponding Bus 
Address Signal 

--------------------/-------------------- ---------------------
/ / 1 / / 
/ / / / / A31 
/ / / / / 
/ / / / / A39 
1 / / / 1 
1 1 / / 1 A29 
/ / / / / 
1 / / / 1 A28 
1 1 / / 1 
/ / / / / 1 A27 
/ / / / 1 / 

--------------------1--------------------1---------------------
/ 1 / / / / 
1 / 1 / / 1 A26 
1 1 / / 1 1 
1 1 / / / / A25 
1 / 1 1 1 1 
/ / 1 / / / A24 
1 1 / 1 1 1 
1 4-7 1 / 1 4-7 / / A23 
1 / / 1 / / 
/ 5-6 / 1 / 5-6 / / A22 / 
/ 1 1 I I 1 1 

--------------------/--------------------1---------------------1 
/ / I I I / / 
I I 1-8 I / I 1-8 / A21 I 
I I I I I / I 
I / 2-7 I I I I A29 I 
I I I I I / / 
/ / I I I I A19 / 
I / / I I / I 
I I 4-5 I I I 4-5 / A18 1 
1 I / / / / 1 

A32 I A24 
--------------/--------------

1 
Start Address: $XX98 9999 / $98 9999 

/ 
End Address: $XX17 FFFF / $17 FFFF 

/ 
First not on-board Address: $XX18 9999 / $18 9999 

I 
Boundary: $ 19 9999 I $19 9999 

/ I 

IMbyte / IMbyte 

12 



Access Address Selection: Example 1 for DRAM-E3M1 

Mode: A24 

------
1 I [] -0 I 

I 0 0 I B6 
I 0 0 I 

------ I 0--0 I 
1 [ ] 0 I 1 I [] -0 I 

0 0 I I 0--0 I B9 
I 0 0 I B8 I 0 0 I 
I 0--0 I I 0--0 I 
I 0--0 I --"----
------ 1 I [ ] 0 I 

1 I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I BS 
I 0 0 I B4 I 0--0 I 
I 0 0 I I 0--0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I 0 I 
I 0 0 I I 0 I B18 
------

Start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, BS, B6 
Access Mode: Jumper B18 

A32 I A24 
---------------------

Start Address: $XXe8 eeee I $e8 eeee 
I 

End Address: $XXI7 FFFF I $17 FFFF 
I 

First Not On-board Address: $XXI8 eeee I $18 ee~e 
I 

Boundary: $ Ie eeee I $le eeee 
I 

1Mbyte I 1Mbyte 

13 



Access Address Selection: Example 2 for DRAM-E3Ml 

Mode: A24 

Start Address 1 First not on-board 1 Corresponding Bus 1 
1 Address 1 Address Signal 1 

/-----------------------------------------1 / 
/ B7 1 B8 I B9 B4 1 B5 1 B6 1 1 
1-------------------- --------------------1---------------------1 
1 1 I 
r 1 1 
1 1 1 
1 1 1 
1 1 I 
1 1 1 
1 / 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1--------------------
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 4-7 1 
/ 1 1 
1 1 1 
1 1 1 
1--------------------
1 1 1 
1 1 1 
1 I 1 
1 1 1 2-7 
1 1 1 
1 1 1 3-6 
I 1 1 
1 1 1 
1 1 1 

1 I 1 1 
1 1 1 A31 1 
1 1 
1 1 
1 1 
1 1 
/ 1 
1 1 
1 I 
1 1 
1 1 

--------------------
1 
1 
I 
1 
1 
/ 
/ 
/ 4-7 
/ 
/ 
/ 

3-6 

1 
A30 / 

1 
A29 / 

1 
A28 1 

1 
A27 / 

1 

---------------------1 
A26 

A25 

A24 

A23 

A22 

A21 

A20 

A19 

A18 

--------~------------------------------------------------------

Start Address: 

End Address: 

First not on-board Address: 

Boundary: 

14 

A32 A24 

$XX64 0000 

$XX73 FFFF 

$XX74 0000 

$ 10 0000 

1M byte 

$64 0000 

$73 FFFF 

$74 0000 

$10 0000 

1M byte 



Access Address Selection: Example 2 for DRAM-E3MI 

Mode: A24 

------
1 I [] 0 I 

I 0 0 I 
I 0 0 I BS 
I 0--0 I 
I 0 0 I 
------

I I [] 0 I 
I 0 0 I 
I 0 0 I B4 
I 0 0 I 
I 0 0 I 
------
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I B7 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I 0 I 
I 0 I 

Jumper B7, BS, B9 
Jumper B4, BS, B6 
Jumper BIS 

B1S 

1 I 
I 
I 
I 

I I 
I 
I 
I 

1 I 
I 
I 
I 
I 

------
[ ] 0 

0 0 
0--0 

0 0 
[ ] 0 
0--0 
0--0 

0 0 
------

[ ] 0 
0 0 
0 0 
0--0 

0 0 
------

A32 I A24 
---------------------
$FF64 0000 I $64 0000 

I 
$FF73 FFFF I $73 FFFF 

I 
First Not On-board Address: $FF74 0000 I $74 0000 

I 
Boundary: $ 10 0000 I $10 0000 

I 
1Mbyte I 1Mbyte 

15 

I 
I B6 
I 
I 
I 
I B9 
I 
I 

I BS 
I 
I 



Access Address Selection Example 3 for DRAM-E3M1 

Jumper B18 must be inserted (Mode A32) 

Start Address I First not on-board Corresponding Bus 1 
Address Signal 1 

1 
1 

I Address 

B7 B8 B9 B4 B5 

I 
1-19 1-19 1 

I 
2-9 2-9 I 

1 
I 
I 
I 
I 

5-6 5-6 I 
1 

B6 
---------------------1 . 1 

A31 1 
I 

A39 I 
1 

A29 I 
I 

A28 1 
1 

A27 1 
I 

-------------------- --------------------
1 
1 
1 
1 
I 

3-8 3-8 1 
I 

4-7 4-7 1 

I 
1 1-8 
I 
1 2-7 
I 
I 3-6 
1 

, 1 
1 

Start Address: 

End Address: 

First not on-board Address: 

Boundary: 

I 
1 
I 

16 

1-8 

3-6 

A26 

A25 

A24 

A23 

A22 

A21 

A29 

A19 

A18 

A32 A24 

$3644 9999 

$3653 FFFF 

$3654 9999 

$9919 9999 

1M byte 

NOT 

DECODED 

1M byte 



Access Address Selection: Example 3 for DRAM-E3Ml 

Mode: A32 

------
1 I [ ] 0 

I 0 0 I 
I 0--0 I B8 
I 0--0 I 
I 0 0 I 
------

1 I [] -0 I 
I 0--0 I 
I 0 0 I B4 
I 0 0 I 
I 0--0 I 
------

------
1 I []-o I 

I 0--0 I 
I 0 0 I B7 
I 0 0 I 
I 0--0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

start Address: 

End Address: 

I ~ I 
I I 

Jumper B7, B8, B9 
Jumper B4, B5, B6 
Jumper B18 

1 

1 

1 

B18 

------
I [] -0 

I 0 0 

I 0--0 

I 0 0 

I [] -0 

I 0--0 

I 0--0 

I 0 0 
------

[ ] 0 

I 0 0 

I 0--0 

I 0--0 

I 0 0 
------

A32 I A24 
---------------------
$3644 'HUH'J I 

I 
$3653 FFFF I 

First Not On-board Address: 
I 

$3654 'HHHJ I 
I 

$ 10 0000 I Boundary: 
I 

IMbyte I 

17 

I 
I B6 
I 
I 
I 
I B9 
I 
I 

I 
I 
I B5 
I 
I 



Access Address Selection Example 4 for DRAM-E3Ml 

Mode: A24 

/ Start Address 
/ . 

/ First not on-board / Corresponding Bus 
/ Address / Address Signal 

-----------------------------------------1 
B7 / B8 / B9 / B4 / B5 / B6 / 

--------------------/--------------------/---------------------
/ / / / / / 
/ I I I I I A31 
I I I I I / 
/ I / I I I A30 
/ I / / / I 
I I / I I / A29 
I I / / / / 
/ / I I / A28 
I I / / / 
/ I / / I A27 
/ I / / I 

-------------------- --------------------/-----------------~---
I I / I / 
/ I / / / A26 
/ I / / I 
I I / I / A25 
/ I / I I 
/ I / I / A24 
I I / / I 
I 4-7 / / 4-7 / / A23 
I / / / 
/ 5-6 I / 5-6 / A22 
I 1 / / 

/ 
/ 1-8 
/ 
1 2-7 
'I 
1 3-6 
I 
1 4-5 
/ 

Start Address: 

End Address: 

First not on-board Address: 

Boundary: 

18 

1-8 

3-6 

4-5 

A21 

A20 

A19 

A18 

A32 A24 

$XX00 0000 

$XX0F FFFF 

$XXI0 ""00 

$ 10 0000 

1M byte 

$00 0000 

$0F FFFF 

$10 0000 

$10 000" 

1M byte 



Access Address Selection:. EXample 4 for DRAM-E3Ml 

Mode: A24 

------
1 I [ ] 0 

I 0 0 

I 0 0 I B8 
I 0--0 I 
I 0--0 I 
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I B4 
I 0 0 I 
I 0 0 I 
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I 0 I 
I 0 I 

Jumper B7, B8, B9 
Jumper B4, BS, B6 
Jumper B18 

B18 

1 I 
I 
I 
I 

1 I 
I 
I 
I 

1 I 
I 
I 
I 
I 

------
[] -0 

0 0 
0--0 
0--0 
[] -0 
0--0 
0--0 

0-:--0 
------

[ ] 0 
0 0 
0 0 
0--0 
0--0 

------

A32 A24 
---------------------
$XX~H2J '(HHlH'! $BB BBBB 

$XXBF FFFF $BF FFFF 

First Not On-board Address: $XXIB BBBB $lB BBBB 

Boundary: $ IB BBBB $lB BBBB 

IMbyte IMbyte 

19 

I 
I B6 
I 
I 
I 
I B9 
I 
I 

I 
I 
I BS 
I 
I 



Access Address Selection: Example 4a for DRAM-E3Ml 

Mode: A32 

------
1 I [ ] 0 

I 0 0 

I 0 0 I B8 
I 0--0 I 
I 0--0 I 
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I B4 
I 0 0 I 
I 0 0 I 
------

------
1 I [ 1 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I ~ I 
I I 

Jumper B7, B8, B9 
Jumper B4, B5, B6 
Jumper B18 

1 I 
I 
I 
I 

1 I 
I 
I 
I 

1 

I 
I 
I 

B18 

------
[ 1-0 

0 0 
0--0 
0--0 
[] -0 
0--0 

0--0 
0--0 

------
[ 1 0 

0 0 

0 0 
0--0 
0--0 

------

A32 A24 
---------------------
$FFBB BBBB $BB BBBB 

$FFBF FFFF $BF FFFF 

First Not On-board Address: $FFIB BBBB $IB BBBB 

Boundary: $ IB BBBB $IB BBBB 

IMbyte IMbyte 

2B 

I 
I B6 
I 
I 
I 
I B9 
I 
I 

I 
I 
I B5 
I 
I 
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Access Address Selection: Example 4b for DRAM-E3M1 

Jumper B18 must be inserted (Mode .A32) 

Start Address I First not on-board I Corresponding Bus 1 I Address 1 Address Signal 
1-----------------------------------------1 
1 B7 1 B8 1 B9 1 B4 1 B5 1 B6 1 
1-------------------- --------------------1---------------------1 
J 1 J 1 J' . 
J 1-10 J 1-10 J J 1 A31 
J 1 J r 1 
1 2-9 J 2-9 1 J J A30 
J r J J 
1 3-8 J 3-8 1 J A29 
1 1 1 r 
1 4-7 1 4-7 J J A28 
J 1 J 1 
1 5-6 1 5-6 J r A27 
1 1 1 1 
1-------------------- -------------------- ---------------------

r J I 1 
1 1-10 1 1 1-10 1 A26 
1 r I 1 
1 2-9 J 1 2-9 1 A25 
1 r 1 J 
1 3-8 r 1 3-8 1 A24 
1 1 J 1 
1 4-7 1 J 4-7 1 A23 
1 r 1 r 
r 5-6 r 1 5-6 1 A22 
J r r 1 

-------------------- --------------------1---------------------
r 
r 1-8 1-8 A21 
r 
1 2-7 A20 
1 
1 3-6 3-6 A19 
1 
1 4-5 4-5 A18 
1 

A32 1 A24 
--------------1--------------

1 
Start Address: $0000 0000 1 

1 
End Address: $000F FFFF 1 

1 
First not on-board Address: $0010 0000 1 

1 
Boundary: $ 10 0000 1 

22 

1 
1M byte 1 



Access Address Selection: Example 4b for DRAM-E3Ml 

Mode: A32 

------
1 I [] -0 

I 0--0 B6 
I 0--0 

------ I 0--0 
1 I [] -0 1 I [] -0 

I 0--0 I I 0--0 B9 
I 0--0 I B8 I 0--0 

I 0--0 I I 0--0 

I 0--0 I ------
------ 1 I [] -0 

1 [] -0 I I 0--0 I 
I 0--0 I I 0--0 I BS 
I 0--0 I B4 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------

------
1 [] -0 I 

I 0--0 I 
I 0--0 I B7 
I 0--0 I I ~ I 
I 0--0 I I I B18 
------

Start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, BS, B6 
Address Mode: Jumper B18 

A32 I A24 
---------------------

Start Address: $';HHH~ 0000 I $00 0000 
I 

End Address: $000F FFFF I $0F FFFF 
I 

First Not On-board Address: $0010 0000 I $10 0000 
I 

Boundary: $ 10 0000 I $10 0000 
I 

IMbyte I IMbyte 
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Access Address Selection for DRAM-E3Ml 

Mode: 

Start Address 

B7 B8 B9 

I First not on-board 
I Address 

B4 BS B6 

Corresponding Bus 
Address Signal 

-------------------- ------------------~- ---------------------

I 

A3l 

A39 

A29 

A28 

A27 

I A26 
I 
I A2S 
I 
I A24 
I 
I A23 
I 
I A22 
I 

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

Start Address: 

End Address: 

I 
I A2l 
I 
I A29 
I 
I A19 
I 
I A18 
I 

A32 I A24 
--------------I-~------------

I 
$ I $ 

I 
$ I $ 

I 
First not on-board Address: $ I $ 

I 
Boundary: 

24 

$ I $ 
I 

1M byte I 1M byte 



Access Address Selection: Example for DRAM-E3Ml 

Mode: 

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B8 
I 0 0 I 
I 0 0 I 
------

1 I [] 0 I 
I 0 0 I 
I 0 0 I B4 
I 0 0 I 
I 0 0 I 
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I 'B7 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I 0 I 
I 0 I 

Jumper B7, B8, B9 
Jumper B4, BS, B6 
Jumper B18 

B18 

1 I 
I 
I 
I 

1 I 
I 
I 
I 

1 I 
I 
I 
I 
I 

------
[] 0 

0 0 
0 0 
0 0 
[ ] 0 

0 0 
0 0 
0 0 

------
[ ] 0 

0 0 
0 0 
0 0 
0 0 

------

A32 I A24 
---------------------
$ 9999 I $ 9999 

I 
$ FFFF I $ FFFF 

I 
First Not On-board Address: $ 9999 I $ 9999 

I 
Boundary: $ 19 9999 I $19 9999 

I 
IMbyte I IMbyte 
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I 
I B6 
I 
I 
I 
I B9 
I 
I 

I 
I 
I B.5 
I 
I 



Default Access Address Selection for DRAM-E4M4 

Mode: A24 

Start Address 1 First not on-board 1 Corresponding Bus 
I 1 Address 1 Address Signal 
1-----------------------------------------
f B7 1 B8 1 B9 1 B4 B5 B6 
--------------------J-------------------- ---------------------

1 
1 A31 
1 
1 A3B 
1 
1 A29 
1 
1 A28 
1 
1 1 1 1 1 A27 
1 1 1 1 1 

--------------------1-------------------- ---------------------
1 1 1 1 1 
1 1 1 1 1 A26 
1 1 1 1 1 
1 1 1 f 1 A25 
1 1 1 1 
1 1 1 1 A24 
1 1 1 1 
1 4-7 1 1 4-7 1 A23 
1 1 1 1 
1 5-6 1 1 1 1 A22 
1 1 1 1 I 

-------------------- --------------------1---------------------
1 1 1 1 
1 1-8 1 1 1-8 1 A21' 
1 1 1 1 
1 1 1 1 A2B 
f f 1 1 
1 3-6 1 1 3-6 1 A19 
1 1 1 f 
1 4-5 1 1 4-5 1 A18 
1 1 1 1 

Default 
A32 A24 

Start Address: $XXIB BBBB 

$XX4F FFFF 

$XX5B BOBB 

$ 4B BBBB 

$lB BBBB 

$4F FFFF 

$5B BBBB 

$4B BBBB 

End Address: 

First not on-board Address: 

Boundary: 

4M byte 4M byte 
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Default Access Address Selection: Example for DRAM-E4M4 

Mode: A24 

------
1 I []-o I 

I 0 0 I B6 
I 0--0 I 

------ I 0--0 I 
1 [ ] 0 I 1 I [] -0 I 

0 0 I I 0 0 I B9 
I 0 0 I B8 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------ 1 [ ] 0 I 

1 I [ ] 0 I 0 0 I 
I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0--0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I 0 I 
I 0 0 I I 0 I B18 
------

Start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper B18 

A32 I A24 
---------------------

Start Address: $XXI0 0000 I $10 0000 
I 

End Address: $XX4F FFFF I $4F FFFF 
I 

First Not On-board Address: $XX50 0000 I $50 0000 
I 

Boundary: $ 40 0000 I $40 0000 
I 

4Mbyte I 4Mbyte 
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Access Address Selection Example 1 for DRAM-E4M4 

Jumper B18 must be removed (Mode A24) 

Start Address 1 First not on-board 1 Corresponding Bus 1 
1 Address 1 Address Signal 1 

-----------------------------------------1 1 
B7 1 B8 1 B9 B4 1 B5 1 B6 1 IBEXI 

-------------------- --------------------1---------------------
I I I I I I 
I 1 I I 1 A31 I 8 
I 1 1 1 1 1 
1 1 1 1 1 A30 1 4 
1 1 1 1 1 I 
1 1 1 1 1 A29 1 2 
1 1 1 1 1 1 
1 1 1 'I 1 A28 1 1 
1 1 1 1 1 1---
1 1 1 I 1 A27 1 8 
1 1 1 1 1 I 

-------------------- -------------------- -----------------1 
1 1 1 
1 1 A26 I 4 
I I I 

'I I A25 I 2 1 
1 

1 1 
---I 

8 I 

I I 
1 I A24 
I I 
I 4-7 I 4-7 A23 
I 1 
I 5-6 I I I I A22 4 
I I I 1 I 

--------------------1-------------------- -----------------
I 1 1 I 1 
I I 1-8 1 I 1 1-8 A21 2 
I I I I 1 
I I I 1 1 A20 1 
I I I I I 
I I 3-6 I I 1 3-6 A19 8 
1 I 1 1 I 
I 1 4-5 I 1 1 4-5 A18 4 
I I I 1 I 

A32 1 A24 
--------------1--------------

1 
Start Address: $XX10 0000 1 $10 0000 

I 
End Address: $XX4F FFFF I $4F FFFF 

I 
First not on-board Address: $XX50 0000 I $50 0000 

1 
Boundary: $ 40 0000 1 $40 0000 

1 
4M byte 1 4M byte 
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Access Address Selection: Example 1 for DRAM-E4M4 

Mode: A24 

------
1 I [] -0 I 

I 0 0 I B6 
I 0--0 I 

------ I 0--0 I 
1 [ ] 0 I 1 I [] -0 I 

0 0 I I 0 0 I B9 
I 0 0 I B8 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------ 1 [ ] 0 I 

1 I [ ] 0 I 0 0 I 
I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0--0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 i B7 
I 0 0 I I 0 I 
I 0 0 I I 0 I B18 
------

start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper B18 

A32 A24 
---------------------

Start Address: $XXlf3 13131313 $113 13131313 

End Address: $XX4F FFFF $4F FFFF 

First Not On-board Address: $XX5f3 13131313 $513 13131313 

Boundary: $ 413 13131313 $413 13131313 

4Mbyte 4Mbyte 
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Access Address Selection: Example la for DRAM-E4M4 

Mode: A32 

------
1 I [] -0 I 

I 0 0 I B6 
I 0--0 I 

------ I 0--0 I 
1 [ ] 0 I 1 I [] -0 I 

0 0 I I 0 0 I B9 
I 0 0 I B8 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------ 1 I [ ] 0 I 

1 I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0--0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I ~ I 
I 0 0 I I. I B18 
------

Start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper B18 

A32 A24 
---------------------

Start Address: $FF10 0000 $10 0000 

End Address: $FF4F FFFF $4F FFFF 

First Not On-board Address: $FF50 0000 $50 0000 

Boundary: $ 40 0000 $40 0000 

4Mbyte 4Mbyte 
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Access Address Selection Example Ib for DRAM-E4M4 

Jumper B18 must be removed (Mode A32) 

1 Start Address 1 First not on-board 1 Corresponding Bus 
1 1 Address 1 Address Signal 
1-----------------------------------------1 1 
1 B7 1 B8 1 B9 B4 1 B5 1 B6 1 /HEXI 
/-------------------- --------------------/---------------------1 
1 1 1 1 1 / 1 
/ 1-10 / 1 1-10 / / 1 A31 8 1 

/ 1 1 1 / 1 
2-9 / 1 2-9 1 1 1 A30 4 1 

1 1 1 1 1 1 
3-8 1 1 3-8 I 1 1 A29 2 / 

1 1 1 1 1 1 
4-7 1 1 4-7 / 1 1 A28 1 1 

1 1 1 1 1 ---I 
5-6 1 1 5-6 1 1 1 A27 8 1 

I 1 1 / 1 1 
-------------------- --------------------1----------------- 1 

1 1 1 1 1 1 
1 1-10 / 1 1-10 1 1 A26 4 1 
1 I 1 1 1 1 
1 2-9 1 / 2-9 1 1 A25 1 2 1 
1 1 1 1 1 1 
/ 3-8 1 1 3-8 1 1 A24 1 
1 1 1 1 1 
1 4-7 1 1 4-7 1 1 A23 8 
1 1 1 1 1 
1 5-6 1 1 1 1 A22 4 

1 1 / / / 1 
1-------------------- --------------------1-----------------
1 1 1 1 1 1 
1 / 1 1-8 1 1 1-8 1 A21 2 
1 I / I I 1 
I I / I I I A20 1 
I 1 1 1 1 1 
I I / 3-6 I I 3-6 1 A19 1 8 
1 1 / 1 1 I 1 
I 1 / 4-5 1 1 4-5 1 A18 1 4 
1 1 / 1 1 1 / 

Start Address: 

End Address: 

First not on-board Address: 

Boundary: : 

A32 1 A24 
--------------1--------------

32 

1 
$0010 0000 1 

1 
$004F FFFF 1 

1 
$0050 0000 1 

1 
$ 40 0000 1 

1 
4M byte 1 



Access Address Selection: Example 1b for DRAM-E4M4 

Mode: A32 

------
1 I [] -0 

I 0--0 I 
I 0--0 I B8 
I 0--0 I 
I 0--0 I 
------

1 [] -0 I 
I 0--0 I 
I 0--0 I B4 
I 0--0 I 
I 0--0 I 
------

------
1 [] -0 I 

I 0--0 I 
I 0--0 I B7 
I 0--0 I 
I 0--0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I ~ I 
I I 

Jumper B7, B8, B9 
Jumper B4, B5, B6 
Jumper B18 

1 

1 

1 

B18 

------
I [] -0 

I 0 0 

I 0--0 

I 0--0 

I [] -0 

I 0 0 
I 0--0 
I 0--0 
------

I [] ~o 
I 0--0 

I 0--0 

I 0--0 

I 0 0 
------

A32 I A24 
---------------------
$00HJ 0000 I 

I 
$004F FFFF I 

First Not On-board Address: 
I 

$0050 0000 I 

Boundary: 
I 

$ 40 0000 I 
I 

4Mbyte I 
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I 
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I 
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I 
I B5 
I 
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Access Address Selection Example User for DRAM-E4M4 

Mode: 
------------------~--------------------------------------------

1 Start Address 1 First not on-board Corresponding Bus 1 
1 1 - Address Address Signal 1 1----------------------------------------- 1 
1 B7 1 Ba 1 B9 B4 1 B5 1 B6 'HEXI 
1-------------------- -------------------- ---------------------1 
1 1 1 1 1 1 
1 I" A3l , a , 

I" , 1 
1 1 1 A3~ 1 4 1 
1 1 1 1 
1 1 1 A29 1 2 
I' 1 1 
1 1 1 A2a 1 1 
1 1 1 1---
1 1 1 1 A27 1 a 
1 1 'I' , 

-------------------- --------------------1-----------------1 
1 1 1 1 I 1 
1 1 1 1 I A26 1 4 
1 1 I 1 I I 
I' I I , A25 I 2 
I 1 I I I I 
1 I I I I A24 I 1 
I I I I I 1---
I I 1 I 1 A23 1 a I 
1 1 I' I I 
1 I I' I A22 1 4 
I 1 I I I I I 

--------------------1--------------------1-----------------1 
1 1 1 1 1 1 1 
1 1 1 1 1 I A2l 1 2 
1 1 1 1 1 I 1 
1 1 1 1 1 1 A2~ 1 1 
1 1 1 1 1 1 1---
1 , 1 1 1 1 A19 1 a 
1 1 1 1 1 1 1 
1 1 1 1 1 1 Ala 1 4 
1 1 1 , 1 1 1 

A32 A24 

Start Address: $ ~~~~ $ ~~~~ 

End Address: $ FFFF $ FFFF 

First not on-board Address: $ ~~~~ $ ~~~~ 

Boundary: $ 4~ ~~~~ $4~ ~~~~ 

4M byte 4Mbyte 
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Access Address Selection: Example User for DRAM-E4M4 

Mode: 

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B8 
I 0 0 I 
I 0 0 I 
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I B4 
I 0 0 I 
I 0 0 I 
------

------
1 [ ] 0 

0 0 
0 0 B7 
0 0 

0 0 
------

start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I 0 I 
I 0 I 

Jumper B7, B8, B9 
Jumper B4, B5, B6 
Jumper B18 

BI8 

1 I 
I 
I 
I 

1 I 
I 
I 
I 

1 I 
I 
I 
I 
I 

------
[ ] 0 

0 0 
0 0 
0 0 
[ ] 0 

0 0 

0 0 

0 0 
------

[ ] 0 

0 0 

0 0 
0 0 

0 0 
------

A32 I A24 
---------------------
$ 0000 I $ 0000 

I 
$ FFFF I $ FFFF 

I 
First Not On-board Address: $ 0000 I $ 0000 

I 
Boundary: $ 40 0000 I $40 0000 

I 
4Mbyte I 4Mbyte 
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Access Address Selection Example 1 using one DRAM-E3S1 

Mode: A24 

Start Address 1 First not on-board 1 Corresponding Bus 1 
1 Address 1 Address Signal 1 

1-----------------------------------------1 1 
1 B7 1 B8 I B9 I B4 1 B5 1 B6 1 1 
1--------------------1--------------------1---------------------1 
1 1 1 1 1 1 1 1 
1 1 1 I I I I A31 I 
I 1 1 1 1 1 I 
1 I 1 1 1 I A39 I 
1 I 1 1 1 1 1 
1 1 1 1 1 1 A29 1 
1 I I I I I I 
/ 1 / 1 1 I A28 1 
/ / / / / / / 
/ / / / / 1 A27 / 
/ / / I I / I 
/-------------------- --------------------/---------------------1 

I I I 1 / I 
/ / / 1 I A26 I 
1 / 1 / I I 
I I I I I A25 I 
I I I I 1 I 
1 I I I 1 A24 1 
1 1 1 1 / 1 
1 4-7 I 1 4-7 1 1 A23 1 
1 I 1 I I I 
I 5-6 I 1 1 5-6 I I A22 1 
I I 1 1 1 I I 

--------------------1--------------------1---------------------1 
I 1 1 I 1 I I 
I I 1-8 1 1 1 1 A21 I 
1 I 1 1 1 / I 
I / I '/ 1 1 A29 1 
I 1 1 I 1 I I 
I I 3-6 I I I 3-6 I A19 I 
I I I I I I I 
I I 4-5 I 1 I 4-5 I A18 I 
I I I 1 I I 1 

A32 A24 

Start Address: $XX19 9999 $19 9999 

End Address: $XX2F FFFF $2F FFFF 

First not on-board Address: $XX39 9999 $39 9999 

Boundary: $9929 9999 $29 9999 

2M byte 2M byte 

36 



Access Address Selection: Example 1 using one DRAM-E3S1 

Mode: A24 

------
1 [ ] 0 I 

0 0 I 
I 0 0 I B8 
I 0--0 I 
I 0--0 I 
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I B4 
I 0 0 I 
I 0 0 I 
------
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I B7 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Addr'ess + 1: 
Address Mode: 

Start Address: 

End Address: 

I 0 I 
I 0 I 

Jumper B7, B8, B9 
Jumper B4, BS, B6 
Jumper B18 

1 

1 

1 

B18 

I [ ] 0 

I 0 0 

I 0--0 

I 0--0 

I [] -0 

I 0 0 

I 0--0 

I 0--0 
------

I [ ] 0 

I 0 0 

I 0 0 

I 0--0 

I 0--0 
------

A32 I A24 
---------------------
$XXI9 9999 I $19 9999 

I 
$XX2F FFFF I $2F FFFF 

I 
First Not On-board Address: $XX39 9999 I $39 9999 

I 
Boundary: $ 29 9999 I $29 9999 

I 
2Mbyte I 2Mbyte 
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Access Address Selection: Example la using one DRAM-E3Sl 

Mode: A32 

------
1 [ ] 0 I 

0 0 I 
I 0 0 I 
I 0--0 I 
J 0--0 I 
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

B8 

B4 

B7 
I ~ I 
I I 

Jumper B7, B8, B9 
Jumper B4, BS, B6 
Jumper B18 

1 

1 

1 

B18 

------
I [ 1 0 

I 0 0 

I 0--0 

I 0--0 

I [] -0 

I 0 0 

I 0--0 

I 0--0 
------

[ ] 0 
0 0 

I 0 0 

I 0--0 

I 0--0 
------

A32 I A24 
---------------------
$FFl~ 9999 I $19 9999 

I 
$FF2F FFFF I $2F FFFF 

I 
First Not On-board Address: $FF39 9999 I $3~ 9999 

I 
Boundary: $ 29 9999 I $29 9999 

I 
2Mbyte I 2Mbyte 
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I 
I 
I 
I 
I 

B6 

B9 
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Access Address Selection Example 2 using one DRAM-E3S3 

Mode: A24 

1 Start Address 1 First not on-board Corresponding Bus 
1 1 Address Address Signal 
1-----------------------------------------
1 B7 1 B8 1 B9 1 B4 1 B5 1 B6 
1--------------------1-------------------- ---------------------
1 1 1 1 1 1 
1 1 1 J J 1 A3l 
1 1 1 1 1 
1 J 1 1 1 A39 
1 1 1 1 1 
I 1 I I I A29 
1 I I I I 
J J 1 J J A28 

J 1 J J 
1 I 1 1 1 A27 
I 1 I I I 

-------------------- --------------------1---------------------
1 1 
1 1 A26 
1 1 
1 1 A25 
1 1 
1 1 A24 
1 1 

4-7 4-7 I I A23 
1 1 

1 5-6 1 1 1 A22 1 
1 1 1 1 1 

--------------------1--------------------1---------------------1 
1 1 1 1 1 1 1 
1 1 1-8 1 1 1 1-8 1 A2l 1 
1 1 1 1 1 1 1 
1 1 1 1 1 1 A29 1 
1 1 1 1 1 1 1 
J 1 3-6 1 1 1 3-6 J A19 1 
1 1 1 1 1 1 1 
1 1 4-5 1 1 1 4-5 I A18 1 
I 1 1 1 1 1 1 

A32 A24 

Start Address: $XX19 9999 $19 9999 

End Address: $XX4F FFFF $4F FFFF 

First not on-board Address: $XX59 9999 $59 9999 

Boundary: $9949 9999 $49 9999 

4M byte 4M byte 
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Access Address Selection: Example 2 using one DRAM-E3S3 

Mode: A24 

------
1 I [] -0 I 

I 0 0 I B6 
I 0--0 I 

------ I 0--0 I 
1 [ ] 0 I 1 I [] -0 I 

0 0 I I 0 0 I B9 
0 0 I B8 I 0--0 I 
0--0 I I 0--0 I 
0--0 I ------

------ 1 I [ ] 0 I 
1 I [ ] 0 I I 0 0 I 

I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0--0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I 0 I 
I 0 0 I I 0 I BI8 
------

Start Address : Jumper B7, B8, B9 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper BI8 

A32 I A24 
---------------------

Start Address: $XXIO 00013 I $10 00130 
I 

End Address: $XX4F FFFF I $4F FFFF 
I 

First Not On-board Address: $XX50 01300 I $513 00013 
I 

Boundary: $ 413 130013 I $40 r3gg0 
I 

4Mbyte I 4Mbyte 
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Access Address Selection: Example 2a using one DRAM-E3S3 

Mode: A32 

------
1 I [J 0 I 

I 0 0 I B6 
I 0 0 I 

------ I 0 0 I 
1 I [ ] 0 I 1 I [ ] 0 I 

I 0 0 I I 0 0 I B9 
I 0 0 I BB I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------ 1 I [ ] 0 I 

1 I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I ~ I 
I 0 0 I I I BIB 
------

Start Address . Jumper B7, BB, B9 . 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper BIB 

A32 A24 
---------------------

Start Address: $FFHJ 0000 $10 0000 

End Address: $FF4F FFFF $4F FFFF 

First Not On-board Address: $FF50 0000 $50 0000 

Boundary: $ 40 0000 $40 0000 

4Mbyte 4Mbyte 
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Access Address Selection: Example 2b using one DBAM-E3S3 

Jumper B18 must be inserted (Mode A32) 
---------------------------------------------------------------

Start Address 1 First not on-board 1 
1 Address 1 

-----------------------------------------1 
B7 1 B8 1 B9 1 B4 t B5 1 B6 1 

--------------------1--------------------
1 1 1 1 1 

1-18 1 I 1 1-18 1 1 
I 1 I 1 1 

2-9 1 I 1 2-9 1 1 
1 1 1 1 I 

3-8 1 1 f 3-8 1 1 
1 1 1 1 

4-7 1 1 4-7 1 1 
1 1 1 1 

5-6 1 1 5-6 1 1 
1 1 1 1 

-------------------- --------------------
1 1 1 
1 1-18 1 1 1-10 
1 1 1 
1 2-9 1 1 2-9 
1 1 1 
1 3-8 1 1 3-8 
1 1 1 

Corresponding Bus 
Address Signal 

A31 

A30 

A29 

A28 

A27 

A26 

A25 

A24 
1 

1 4-7 1 1 4-7 A23 1 
1 1 1 1 
1 5-6 1 1 A22 1 
1 1 1 1 

---------------------1 
1-8 

3-6 

4-5 

1-8 

3-6 

4-5 

1 
A21 1 

1 
A28 1 

1 
A19 ~ 

1 
A18 1 

1 
---------------------------------------------------------------

A32 1 A24 
--------------1--------------

1 
Start Address: $0010 8000 1 

1 
End Address: $004F FFFF 1 

1 
First not on-board Address: $0050 0000 1 

1 
Boundary: $ 40 0000 1 
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4M byte 1 



Access Address Selection: Example 2b using one DRAM-E3s3 

Mode: A32 

------
1 I [] -0 I 

I 0 0 I B6 
I 0--0 I 

------ I 0--0 I 
I [] -0 1 I [] -0 I 

0--0 I 0 0 I B9 
0--0 B8 I 0--0 I 
0--0 I 0--0 I 
0--0 ------

------ 1 [] -0 I 
1 [] -0 I 0--0 I 

0--0 I 0--0 I B5 
0--0 B4 I 0--0 I 
0--0 I 0 0 I 
0--0 ------

------

------
I [] -0 

0--0 
0--0 B7 
0--0 I ~ I 
0--0 I I BI8 

------

Start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper B18 

A32 A24 
---------------------

Start Address: $0010 0000 

End Address: $004F FFFF 

First Not On-board Address: $0050 0000 

Boundary: $ 40 0000 

4Mbyte 
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Access Address Selection; Example 3 using one DRAM-E3S6 

/ 

Mode; A24 

Start Address 

B7 B8 

I 
I 
I 
I 
I 
I 
I 

4-7 I 
I 

5-6 I 
I 

B9 

--------------------
I 
I 1-8 
I 
I 
I 
I 3-6 
I 
I 4-5 
I 

Start Address: 

End Address: 

or two DRAM-E3S3 Boards 

I First not on-board 
I Address 

B4 I B5 B6 
--------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5-6 

1-8 

2-7 

3-6 

4-5 

Corresponding Bus 
Address Signal 

A3l 

A3B 

A29 

A28 

A27 

A26 

A25 

A24 

A23 

A22 

A2l 

A2B 

A19 

A18 

A32 A24 

$XXIB BBBB $lB BBBB 

$XX7F FFFF $7F FFFF 

First not on-board Address; $XX8B BBBB $8B BBBB 

Boundary; $BB7B BBBB $7B BBBB 

7M byte 7M byte 
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Access Address Selection: Example 3 using one DRAM-E3S6 

or two DRAM-E3S3 Boards 

Mode: A24 

------
1 [] -0 I 

0--0 I B6 
0--0 I 

------ 0--0 I 
1 I [ ] 0 I 1 [] -0 I 

I 0 0 I 0 0 I B9 
I 0 0 I B8 0--0 I 
I 0--0 I 0--0 I 
I 0--0 I ------
------ 1 I [ ] 0 I 

1 I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0 0 I 
I 0 0 I I 0--0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I 0 I 
I 0 0 I I 0 I B18 
------

Start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper B18 

A32 I A24 
---------------------

Start Address: $XXI0 00013 I $113 0131313 
I 

End Address: $XX7F FFFF I $7F FFFF 
I 

First Not On-board Address: $XX80 013130 I $80 13000 
I 

Boundary: $ 713 0131313 I $713 001313 
I 

7Mbyte I 7Mbyte 
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Access Address Selection: Example 3a using one DRAM-E3S6 

or two DRAM-E3S3 Boards 

Mode: A32 

------
1 I [] 0 

I 0 0 
I 0 0 I B8 
I 0--0 I 
I 0--0 I 
------

1 I [ J 0 I 
I 0 0 I 
I 0 0 I B4 
I 0 0 I 
I 0 0 I 
------

------
1 I [ J 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I ~ I 
I I 

Jumper B7, B8, B9 
Jumper B4, BS, B6 
Jumper B18 

B18 

1 I 
I 
I 
J 

1 J 
I 
I 
I 

1 I 
I 
I 
I 
I 

------
[]-o 
0--0 
0--0 
0--0 
[] -0 

0 0 
0--0 
0--0 

------
(] 0 

0 0 
0 0 
0 0 
0--0 

------

A32 A24 
---------------------
$FF19 9999 I $19 9999 

I 
$FF7F FFFF I $7F FFFF 

I 
First Not On-board Address: $FF89 9999 I $89 9999 

I 
Boundary: $ 79 9999 I $79 9999 

I 
7Mbyte I 7Mbyte 
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I 
J 
I 
J 
I 
I 
I 
I 

I 
I 
I 
I 
I 

B6 

B9 

BS 
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Access Address Selection: Example 3b using one DRAM-E3S6 

or two DRAM-E3S3 Boards 

Jumper B18 must be inserted (Mode A32) 

Start Address 1 First not on-board 1 Corresponding Bus 
1 Address . 1 Address Signal 

-----------------------------------------1 
B7 1 B8 1 B9 1 B4 1 B5 1 B6 1 

---------------------1--------------------1---------------------
1-19 

2-9 

3-8 

4-7 

5-6 

1-19 

2-9 

3-8 

4-7 

5-6 

1 1 -
1 1 1-8 
1 1 
1 1 

. 1 1 
1 1 3-6 
1 1 
1 1 4-5 

Start Address: 

End Address: 

1 1 1 1 
1 1-19 1 1 1 A31 
1 1 1 1 

2-9 1 1 1 A39 
1 1 ~ 

3-8 1 1 1 A29 
1 1 1 

4-7 1 1 1 A28 
1 1 1 

5-6 1 1 1 A27 
1 1 1 

--------------------1---------------------
1 1 1 
1 1-19 I 1 A26 
1 I 
1 2-9 1 A25 
1 1 
1 3-8 1 A24 
1 1 
I 1 A23 
1 1 
1 5-6 1 A22 
1 1 

-------------------- ---------------------
1 
1 1-8 A21 
1 
1 2-7 A29 
1 
1 3-6 A19 
1 
1 4-5 A18 

A32 A24 

First not on-board Address: 

$9919 9999 

$997F FFFF 

$9989 9999 

$9979 9999 Boundary: 

7Mbyte 
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Access Address Selection: Example 3b using one DRAM-E3S6 

Mode: A32 

1 [] -0 I 
I 0--0 I 
I 0--0 I B8 
I 0--0 I 
I 0--0 I 

1 [] -0 I 
I 0--0 I 
I 0--0 I B4 
I 0--0 I 
I 0--0 I 

1 [] -0 I 
I 0--0 I 
I 0--0 I B7 
I 0--0 I 
I 0--0 I 

Start Address . . 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

First Not On-board 

Boundary: 

or two DRAM-E3S3 Boards 

Jumper B7, 
Jumper B4, 
Jumper Bl8 

Address: 

I 9 I 
I 'I Bl8 

B8, B9 
B5, B6 

A32 

1 I []-o I 
I 0--0 I B6 
I 0--0 I 
I 0--0 I 

1 I [] -0 I 
I 0 0 I B9 
I 0--0 I 
I 0--0 I 
------

1 [] -0 I 
I 0--0 I 
I 0--0 I B5 
I 0 0 I 
I 0--0 I 

A24 
---------------------
$99H) 9999 

$997F FFFF 

$9989 9999 

$ 79 9999 

7Mbyte 
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Access Address Selection: Example 4 using two DRAM-E3S6 

Mode: A24 

Start Address 1 First not on-board Corresponding Bus 
I Address Address Signal 

-----------------------------------------
B7 1 B8 1 B9 1 B4 1 B5 1 B6 

--------------------1-------------------- ---------------------
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 
1 I 
1 1 
1 I 
1 1 
1 1 
I I 

--------------------
1 1 
1 1 
1 I 
I I 
I I 
1 1 
1 I 
I 4-7 1 
1 1 

1 1 5-6 1 
1 I 1 
1--------------------
I I I 
1 1 1 1-8 
1 1 I, 
1 1 1 
1 1 1 
I I I 3-6 
1 1 1 
1 1 1 4-5 
1 1 1 

Start Address: 

End Address: 

First not on-board Address: 

Boundary: 

1 
. 1 A3l 
1 
1 A3S 
1 
I A29 
1 
1 A28 
I 
1 A27 
I 
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2-7 

3-6 

4-5 

A26 

A25 

A24 

A23 

A22 

A2l 

A2S 

A19 

A18 

A32 A24 

$XXIS SSSS 

$XXDF FFFF 

$XXES SSSS 

$SSDS SSSS 

13M byte 

$lS SSSS 

$DF FFFF 

$ES SSSS 

$DSS SSS 

13M byte 



Access Address Selection: Example 4 using one DRAM-E3S6 

Mode: A24 

------
1 I [ ] 0 I 

I 0--0 I B6 
I 0--0 I 

------ I 0--0 I 
1 [ ] 0 I 1 I [] -0 I 

0 0 I I 0 0 I B9 
I 0 0 I B8 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------ 1 I [ ] 0 I 

1 I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

1 0 0 I 
1 0 0 1 B7 
1 0 0 1 I 0 I 
I 0 0 1 I 0 I B18 
------

Start Address . Jumper B7, B8, B9 . 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper B18 

A32 1 A24 
---------------------

Start Address: $XXI0 0ra00 1 $10 0009 
I 

End Address: $XXDF~ FFFF I $DF FFFF 
I 

First Not On-board Address: $XXE9 0ffJ99 I $E9 9099 
I 

Boundary: $ D9 0ffJ99 I $D9 9909 
I· 

13Mbyte I 13Mbyte 
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Access Address Selection: Example 4a using one OBAM-E3S6 

Mode: A32 

------
1 I [ ] 0 I 

I 0--0 I B6 
I 0--0 I 

------ I 0--0 I 
I I [ ] 0 1 I []-o I 

I 0 0 I 0 0 I B9 
I 0 0 I B8 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------ 1 I [] 0 I 

1 I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I BS 
I 0 .0 I B4 I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I ~ I 
I 0 0 I I I Bl8 
------

Start Address . Jumper B7, B8, B9 . 
End Address + I: Jumper B4, BS, B6 
Address Mode: Jumper B18 

A32 I A24 
---------------------

Start Address: $FFHJ 0000 I $HJ 0000 
I 

End Address: $FFOF FFFF I $OF FFFF 
I 

First Not On-board Address: $FFE0 0000 I $E0 0000 
I 

Boundary: $ 00 0000 I $00 0000 
I 

13Mbyte I 13Mbyte 
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Access Address Selection: Example 4b using one DRAM-E3S6 

Mode: A32 

------
I [] -0 

0--0 
0--0 B8 
0--0 
0--0 

------
I [] -0 

0--0 
0--0 B4 
0--0 
0--0 

------

------
I [] -0 

0--0 
0--0 B7 
0--0 
0--0 

------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I 
~ 

I 
I I 

Jumper B7, B8, B9 
Jumper B4, B5, B6 
Jumper B18 

I I 
I 
I 
I 

I I 
I 
I 
I 

I I 
I 
I 
I 
I 

Bl8 

------
[ ] 0 
0--0 
0--0 
0--0 
[] -0 

0 0 
0--0 
0--0 

------
[] -0 
0--0 
0--0 

0 0 
0 0 

------

A32 I A24 
---------------------
$0010 0000 I 

I 
$00DF FFFF I 

First Not On-board Address: 
I 

$00E0 0000 I 

Boundary: 
I 

$ D0 0000 I 
I 

13Mbyte I 
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I 
I 
I 
I 
I 
I 
I 
I 

B6 

B9 

B5 



Access Address Selection Example USER using two DRAM-E3SX 

Start Address. 1 First not on-board Corresponding Bus 
1 Address Address Signal 

-----------------------------------------
B7 1 B8 1 B9 1 B4 1 B5 1 B6 

--------------------1-------------------- ---------------------
I I I I 1 
1 I I I 1 A3l 
1 I 1 1 1 
1 I I 1 I A39 
1 1 I 1 1 
1 1 I 1 1 A29 
I 1 1 1 1 
1 1 1 1 1 A28 
1 1 1 1 1 
1 1 1 1 A27 
1 1 1 1 1 

-------------------- --------------------1---------------------
1 1 1 1 1 
1 1 1 1 1 A26 
1 1 I 1 1 
I 1 I I 1 A25 
1 1 I I 
1 1 I I A24 
I 1 1 I 
1 I 1 . 1 A23 
1 I 1 I 
I I I I I A22 
I I I I I 

--------------------1-------------------- ---------------------
I I I I I 
I I I I I A2l 
I I I I I 
I I I I I A29 
I I I I I 
I I I I I A19 
I I I I I 
I I I I I A18 
I I I I I 

A32 A24 
--------------1--------------, 

Start Address: 

End Address: 

First not on-board Address: 

Boundary: 
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$ 

$ 

$ 

$ 

1M byte 

$ 

$ 

$ 

$ 

.1M byte 



Access Address Selection: Example USER using one DRAM-E3SX 

Mode: 

------
1 I [ ] 0 I 

I 0 0 I B6 
I 0 0 I 

------ I 0 0 I 
1 I [ ] 0 I 1 I [ ] 0 I 

I 0 0 I I 0 0 I B9 
I 0 0 I BS I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------ 1 I [] 0 I 

1 I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I 0 I 
I 0 0 I I 0 I BIS 
------

Start Address . Jumper B7, BS, B9 . 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper BIS 

A32 A24 
---------------------

Start Address: $ 9 gggg $ 9 gggg 

End Address: $ FFFF $ FFFF 

First Not On-board Address: $ gggg $ gggg 

Boundary: $ gg90 $ 90gg 

Mbyte Mbyte 
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Access Address Selection: Example 1 using one DRAM-E4S12 

Jumper B18 must be inserted. (Mode A32) 

Start Address I First not on-board I Corresponding Bus 
I Address 1 Address Signal 

-----------------------------------------1 
B7 1 B8 I B9 I B4 1 B5 J' B6 I IHEX 

--------------------1--------------------1-----------------1---
I I I 1 I I I 

1-10 1 I 1 1-10 1 1 1 A31 1 8 
I 1 1 I I I I 

2-9 I I I 2-9 I I I A30 I 4 
I I I I I I I 

3-8 1 I I 3-8 I I I A29 1 2 
1 I I I I I I 

4-7 I I I 4-7 I 1 I A28 1 1 1 
I I 1 1 1 1---1 

1 5-6 1 1 1 5-6 1 I A27 1 8 I 
1 I 1 1 1 1 1 
/--------------------1-------------------- ----------------- / 
/ 1 I 1 / 1 / 
/ 1 1-10 / 1 1 1-10 / A26 4 / 
/ / / I I 1 / 
/ / 2-9 / 1 / 2-9 / A25 2 / 
1 1 / / 1 1 / 
1 I 3-8 1 / 1 / A24 1 1 
1 1 1 1 1 / ---I 

/ 4-7 1 I I 4-7 / A23 8 1 
/ I 1 / 1 1 
/ 5-6 1 I 5-6 / A22 4 1 
1 1 1 / / I· 

-------------------- --------------------1----------------- I 
1 1 1 1 / / 
1 1 1-8 1 1 1-8 1 A21 2 1 
1 1 1 1 / 1 
/ 1 1 1 1 A20 1 I 
1 1 I 1 1 ---I 
1 1 3-6 / 1 3-6 1 A19 8 1 
/ 1 1 1 1 1 
1 1 4-5 1 1 4-5 / A18 4 1 
/ 1 1 / 1 / 

A32 1 A24 
--------------1--------------

1 
Start Address: $0010 0000 / 

/ 
End Address: $010F FFFF 1 

1 
First not on-board Address: $0110 0000 1 

1 
Boundary: $0100 0000 I 
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16M byte / 



Access Address Selection; Example 1 using one DRAM-E4S12 

Mode; A32 

------
1 I [] -0 I 

I 0 0 I B6 
I 0--0 I 

------ I 0--0 I 
1 [] -0 I 1 I [] -0 I 

I 0--0 I I 0 0 I B9 
I 0--0 I B8 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------ 1 I [] -0 I 

1 [] -0 I I 0--0 I 
I 0--0 I I 0 0 I B5 
I 0--0 I B4 I 0--0 I 
I 0--0 I I 0--0 I 
I 0--0 I ------
------

------
1 []-o I 

I 0--0 I 
I 0--0 I B7 
I 0--0 I I ~ I 
I 0--0 I I I B18 
------

Start Address ; Jumper B7, B8, 89 
End Address + 1; Jumper B4, B5, B6 
Address Mode; Jumper B18 

A32 I A24 
---------------------

Start Address; $0010 0000 I 
I 

End Address; $010F FFFF I 
I 

First Not On-board Address; $0110 0000 I 
I 

Boundary; $ 100 0000 I 
I 

16Mbyte I 
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Access Address Selection USER using one DRAM-E4S12 

Jumper B18 must be inserted. (Mode A32) 

I Start Address I First not on-board Corresponding Bus 
I I Address Address Signal 
1-----------------------------------------
I B7 I B8 I B9 I B4 I B5 1 B6 I HEX 
1--------------------1-------------------- -----------------1---
I 1 1 I I I I 
I I I I I I A31 I 8 
I I I I I I I 
I I I I I I A30 I 4 
I I I I I I I 

I I I I I A29 I 2 
I I 1.1 I I 
I I I I I A28 I 1 
I I I I I 1---

. I I I I I A27 I 8 
I I I I I I 

--------------------1-------------------- -----------------1 
I I I I I I 
I I I I I A26 I 4 
I I I I I 
I I I I 1 A25 2 
I I I I I 
I I I I I A24.1 
I I I I I 
I I I I I A23 8 
I . I I I I 
I I I I I I A22 4 
I I I I I I 

--------------------1--------------------1-----------------
I I I I I I 
I I I I I I A21 2 
I I I I I I 
I I I I I I A20 1 
I I I I I I 
I I I I I I A19 8 
I I I I I I I 
I I I I I I A18 I 4 
I I I I I I I 

A32 A24 

Start Address: $ 0000 

End Address: $ FFFF 

First not on-board Address: $ 0000 

Boundary: $ 100 0000 

16M byte 
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Access Address Selection: Example USER using one DRAM-E4S12 

Mode: A32 

------
1 I [ ] 0 I 

I 0 0 I B6 
I 0 0 I 

------ I 0 0 I 
1 I [ ] 0 I 1 I [ ] 0 I 

I 0 0 I I 0 0 I B9 
I 0 0 I B8 I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------ 1 [] 0 I 

1 I [ ] 0 I 0 0 I 
I 0 0 I 0 0 I B5 
I 0 0 I B4 0 0 I 
I 0 0 I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I 

~ I 
I 0 0 I I I B18 
------

Start Address Jumper B7, B8, B9 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper B18 

A32 A24 
---------------------

Start Address: $ 0000 

End Address: $ FFFF 

First Not On-board Address: $ 0000 

Boundary: $ 100 0000 

16Mbyte 
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Access Address Selection Example 2 using two DBAM-E4Sl2 Boards 

Jumper B18 must be inserted (Mode A32) 

Start Address I First not on-board 
I Address 

Corresponding Bus 
Address Signal 

B7 B8 B9 B4 B5 B6 HEX 

I-H) 

2-9 

3-8 

4-7 

5-6 

--------------------
1-19 

2-9 

3-8 

4-7 

5-6 

--------------------
1-8 

3-6 

4-5 

Start Address: 

End Address: 

I 
1-19 I A31 8 

I 
2-9 I A39 4 

I 
3-8 I A29 2 

I 
4-7 I A28 1 

I 
5-6 I A27 8 

I 
-------------------- -----------------

I 
I 1-19 A26 4 
I 
I 2-9 A25 2 
I 
I A24 1 
I 
I A23 8 
I 
I A22 4 
I 

-------------------- -----------------
1-8 A21 2 

A29 1 

3-6 

4-5 

A19 

A18 

A32 A24 

$9919 9999 

$91CF FFFF 
, 

8 

4 

First not on-board Address: $9lD9 9999 

Boundary: 
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$ 1C9 9999 

29M byte 



Access Address Selection: Example 2 using 

Mode: A32 

------
1 [] -0 I 

I 0--0 I 
I 0--0 I B8 
I 0--0 I 
I 0--0 I 
------

1 [] -0 I 
I 0--0 I 
I 0--0 I B4 
I 0--0 I 
I 0--0 I 
------

------
1 []-o I 

I 0--0 I 
I 0--0 I B7 
I 0--0 I I ~ I 
I 0--0 I I I B18 
------

Start Address : 
End Address + 1: 

Jumper B7, B8, B9 
Jumper B4, BS, B6 
Jumper B18 Address Mode: 

two DRAM-E4S12 

------
1 I [] -0 I 

I 0 0 I 
I 0--0 I 
I 0--0 I 

1 I [] -0 I 
I 0 0 I 
I 0--0 I 
I 0--0 I 
------

1 I [] -0 I 
I 0--0 I 
I 0 0 I 
I 0 0 I 
I 0 0 I 
------

A32 A24 

Start Address: 

End Address: 

First Not On-board Address: 

Boundary: 

$0010 0000 

$01CF FFFF 

$01D0 0000 

$ 1C0 0000 

29Mbyte 
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BS 



Access Address Selection USER using two DRAM-E4Sl2 Boards 

Jumper B18 must be inserted (Mode A32) 

Start Address I First not on-board Corresponding Bus I 
I Address Address Signal / 

----------------------------------------- / 
B7 B8 B9 B4 BS B6 HEX/ 

-------------------- -------------------- ----------------- ---I 

/ 
I 
/ 
/ 
/ 
/ 
/ 
I 
/ 
/ 
/ 

/ 
A3l 8 / 

/ 
A30 4 / 

/ 
A29 2 / 

/ 
A28 I / 

---I 
A27 8 / 

I 
-----------------

A26 4 

A2S 2 

A24 I 

A23 8 

A22 4 

-------------------- -------------------- -----------------
/ 
/ 
/ 
/ 
/ 
/ 
/' 
/ 
/ 

Start Address: 

End Address: 

First not on-board Address: 

Boundary: 

$ 

~ 

$ 

$ 
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A32 

BB0B 

FFFF 

B00B 

IC0 B00B 

29M byte 

A21 2 

A20 I 
---I 

Al9 8 / 
/ 

Al8 4 / 
/ 

A24 



Access Address Selection: Example USER using two DRAM-E4S12 

Mode: A32 

------
1 I [ 1 0 I 

I 0 0 I 
I 0 0 I BS 
I 0 0 I 
I 0 0 I 
------

1 I [ ] 0 I 
I 0 0 I 
I 0 0 I B4 
I 0 0 I 
I 0 0 I 
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I 
I 0 0 I 
------

Start Address : 
End Address + 1: 
Address Mode: 

Start Address: 

End Address: 

I ~ I 
I I 

Jumper B7, BS, B9 
Jumper B4, BS, B6 
Jumper B1S 

B1S 

1 I 
I 
I 
I 

1 I 
I 
I 
I 

1 I 
I 
I 
I 
I 

------
[ ] 0 

0 0 
0 0 
0 0 
[ ] 0 

0 0 
0 0 
0 0 

------
[ ] 0 

0 0 
0 0 
0 0 
0 0 

------

A32 I A24 
---------------------
$ BBBB I 

I 
$ FFFF I 

I 
First Not On-board Address: $ BBBB I 

Boundary: 
I 

$ 1CB BBBB I 
I 

29Mbyte I 

6S 

I 
I B6 
I 
I 
I 
I B9 
I 
I 

I 
I 
I BS 
I 
I 



Access Address Selection Example 

Mode: 

------
I I [ ] 0 I 

I 0 0 I B6 
I 0 0 I 

------ I 0 0 I 
I I [J 0 I I I [ ] 0 I 

I 0 0 I I 0 0 I B9 
I 0 0 I B8 I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------ I I [ ] 0 I 

I I [ ] 0 I I 0 0 I 
I 0 0 I I 0 0 I B5 
I 0 0 I B4 I 0 0 I 
I 0 0 I I 0 0 I 
I 0 0 I ------
------

------
1 I [ ] 0 I 

I 0 0 I 
I 0 0 I B7 
I 0 0 I I 0 I 
I 0 0 I I 0 I Bl8 
------

Start Address : Jumper B7, B8, B9 
End Address + 1: Jumper B4, B5, B6 
Address Mode: Jumper Bl8 

A32 A24 
---------------------

Start Address: $ 0000 $ 0000 

End Address: $ FFFF $ FFFF 

First Not On-board Address: $ 0000 $ 0000 

Boundary: $ 0000 $ 0000 

Mbyte Mbyte 
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Access Address Selection 

1 Start Address 1 First not on-board 1 Corresponding Bus 
1 1 Address 1 Address Signal 
1-----------------------------------------1 
1 B7 1 B8 1 B9 1 B4 1 B5 1 B6 1 

1--------------------1--------------------1---------------------
I I 1 I I I 1 
1 I 1 1 1 1 1 A31 
I 1 I I 1 I 1 
I 1 1 1 1 I 1 A39 
1 I 1 1 I I 1 
I I 1 1 1 1 I A29 
1 1 1 1 1 1 
1 1 1 1 1 1 A28 
1 1 1 1 1 1 
1 1 1 1 I I A27 
I 1 1 1 1 I 
1-------------------- -------------------~ ---------------------
I 1 I I 
1 1 1 I A26 
1 1 I 1 
1 I I I A25 
1 1 I 1 
1 I 1 1 A24 
1 I 1 I 
1 1 1 1 A23 

1 1 I 
1 1 1 A22 
1 1 1 

-------------------- --------------------1---------------------

Start Address: 

End Address: 

1 1 1 
1 1 1 A21 
1 1 I 
I 1 1 A29 
1 1 1 
1 1 1 A19 
1 1 1 
1 1 1 A18 
1 1 1 

A32 1 A24 
--------------1--------------

1 
$ 1 $ 

1 
$ 1 $ 

1 
First not on-board Address: $ 1 $ 

1 
Boundary: 
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$ 1 $ 
1 

1M byte 1 1M byte 




	001
	002
	003
	004
	005
	006
	007
	008
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