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CAUTION

Please read Section 2, Handling Precautions and Unpacking, before
unpacking or handling your 48KRA-1 any further.
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SECTION 1

INTRODUCTION AND GENERAL INFORMATION

1.1 INTRODUCTION

This manual supplies the information needed to test, use and maintain the 48KRA-1 Dynamic
Read/Write Memory Module. In order that you might use your module most effectively and
safely, we suggest that you read the entire manual before attempting to use the memory
module.

1.2 GENERAL INFORMATION

The 48KRA-1 has a capacity of 49,152 8-bit words (bytes), stored in 24 16K-bit RAMs (Ran-
dom Access Memories). The 48KRA-1 operates in a dynamic mode. Periodic refreshing is done
automatically by the module.

The 48KRA-1 is designed to operate in the Sol S-100 bus and a number of other 8080-based
computers which have a 2 MHz PHASE 2 rate without imposing wait states. Lines interfacing
the S-100 bus are fully buffered.

Address allocation is switch selectable. The 48KRA-1 is organized into three pages of 16,384
bytes each. Each page may be independently assigned to any of 16 starting addresses at
4096-byte intervals, starting with address 0000 (hexadecimal). If the starting address is D@00,
E000, or FOOQO, that part of the page which would fall beyond FFFF is assigned to memory space
in the range 0000-2FFF. (Refer to Table 3-1, 48KRA-1 Address Switch Selection.)

A wide variety of extended addressing schemes are available as user options. Modifications for
16-bit data words can also be made by the user.

1.3 SPECIFICATIONS
The 48KRA-1 Memory requires the following ranges of unregulated DC supply:
+7.5to +10 VDC at 1.20 A max
+15to +18 VDC at 0.20 A max
-15t0 -18 VDC at 0.02 A max

Access time is 460 ns; cycle time is 489 ns min.

Memory IC technology: MOS (Metal Oxide Semiconductor).
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SECTION 2

HANDLING PRECAUTIONS AND UNPACKING

2.1 HANDLING PRECAUTIONS

Your memory module and its components are delicate electronic devices. |f the following
precautions are not observed, they could be damaged during handling, installation, removal,
trouble-shooting, or component replacement.

1) Before installing or removing the memory module, turn the computer power OFF. To remove
or install it with computer power on can damage the module or the computer.

2) Before installing or removing ICs, turn OFF power to the memory module. To remove or
install them with power on can damage the ICs.

3) The memory ICs used on the memory module are MOS devices. MOS (Metal Oxide Semicon-
ductor) devices are constructed with a very thin insulating layer of silicon dioxide (glass)
separating the metal gate from the substrate. This layer can be punctured by electric fields,
such as static electricity, as small as 100 V carrying only 10 pA. To avoid any possible static
electricity discharge damage to the MOS elements, always take care to handle the memory
module or its MOS ICs in such a way that no discharge flows through them from your body or
from tools.

a. When installing or removing the memory module or its MOS ICs, before touching the
module with one hand, aiways place the other hand on the computer chassis first to
discharge static.

b. When grasping the module, grasp it by its edge-connector or the bus traces around its
perimeter.

c. Avoid unnecessary handling of the module and the ICs. When handling the MOS ICs,
wear cotton clothing (rather than synthetic). Be sure to discharge your body static field
before touching the MOS ICs.

All ICs other than the memory ICs and U43 are Schottky TTL and low power Schottky TTL.
These do not require precautions against static electricity.

4) Ground Test Point Connections

Attach ground clip leads only on the test point (wire loop) installed for this purpose at pin 50 in
the lower right corner of the component side of the module. (Refer to Fig 7-4, 48KRA-1
Assembly.) Do not attach clip leads to the ground or power buses around the perimeter of the
board. Such connections are liable to short to IC pins.

CAUTION
The heatsink is a poor ground because its finish is nonconducting.
Do not attach clip leads to the heatsink.
5) Manufacturing Options

A1 is a special configuration module which is varied by the factory according to the memory
ICs used in a given production run. Do not interchange or mix the configuration modules of your
48KRA-1 with those of any other memory module which contains a different make and/or type
of memory IC.

2-1 48KRA-1



2.2 UNPACKING INSPECTION
1) Examine the shipping container for signs of possible damage to the contents during transit.
2) READ SECTION 2.1, HANDLING PRECAUTIONS, CAREFULLY. w

3) Carefully open the container and withdraw the memory module. Do not sink a knife blade
deep within the container.

4) Save the shipping materials for possible use in returning the module to your dealer, and in
case the dealer needs to ship it to the factory. ’

5) Visually inspect the module for obvious physical damage. Check that all integrated circuits
(ICs) are fully seated in their sockets.

6) If your 48KRA-1 is damaged, please contact the carrier and your dealer immediately,
describing the condition of both the shipping container and its contents so that they can take |
appropriate action.

2-2 48KRA-1




SECTION 3

SETUP AND INSTALLATION

3.1 MEMORY DISABLE OPTION

The 48KRA-1 comes with the memory disable option (PHANTOM) installed in the form of a
jumper wire between pads E and F. It is recommended that you retain this option which allows
the memory module, at address 0, to be disabled by the signal PHANTOM which is supplied on
S-100 bus pin 67 by the Sol computer and Processor Technology firmware modules such as
ALS8 and GPM. PHANTOM is also produced by various other S-100 subsystems available from
microcomputer vendors.

If necessary, PHANTOM can be disabled by snipping off the jumper between E and F. E and F
are located below the configuration module A1. (Refer to Fig. 7-4, 48KRA-1 Assembly.)

3.2 SETTING STARTING ADDRESSES

3.2.1 Before Setting Switches

Each of the pages can be independently allocated with the DIP (Dual Inline Package)
switches located near the upper right edge of the module. (Refer to Fig 7-4, 48KRA-1
Assembly.) Page and address assignments for these switches are shown in Figure 3-1, Page
and Address Assignments for 48KRA-1 Selection Switches.

You may assign the same starting address to two, or all three pages on one module with no ill
effect.

In general, you may not assign to a module any memory space that is already assigned to
another module if they are to share the same bus simultaneously. To do so will cause the bus
drivers to contend for possession of the bus resulting improper operation or damage. (One
exception to this general rule is if the PHANTOM memory disable option is installed. This option
allows the ALSS8 to share address zero with a 48KRA-1.) Another exception is bank select or
extended addressing. See section 5.6 on extended addressing.

3.2.2 Instructions for Setting Switches

Since the DIP switches are located on the top edge of the memory module, they are accessible
after the module is installed in the S-100 backplane; however, to avoid removing the cover of
the computer unnecessarily, it is recommended that you set the address switches before
installing the module.

1) To select the desired starting address for a page, refer to Table 3-1, 48KRA-1 Address
Switch Selection.
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STARTING ADDRESS

Decimal

0
4,096
8,192
12,288
16,384
20,480
24,576
28,672
32,768
36,864
40,960
45,056
49,152
53,248
57,344
61,440

0 = Switch open (or OFF -
1 = Switch closed (or ON -

Hex

0000
1000
2000
3000
4000
5000
6000
7000
8000
9000
A000
BOOO
C000
D000
EOOO
FOO0O

ot 2

t

{
1 )
fes

{

()

Table 3-1. 48KRA-1 Address Switch Selection

Decimal

| 16383
20,479
24,575
28,671
32,767
36,863
40,959
45,055
49,151
53,247
57,343
61,439
65,535
4,095
8,191
12,287

S1

ENDING ADDRESS

Hex

3FFF
4FFF
5FFF
6FFF
TFFF
8FFF
OFFF
AFFF
BFFF
CFFF
DFFF
EFFF
FFFF
OFFF
1FFF
2FFF

15

Page 1

Poge 2

HOEEEEED

14 13 12 15 14 13 12

DIP SWITCH SETTINGS

in down position - memory block inactive)

in up position - memory block active)

A15 A14 A13 A12
0 0 0 0
0 0 0 1
0 0 1 0
0 0] 1 1
0] 1 0] 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0] 0] 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

S 2 \'y} _im}g ‘
Page 3 NOT USED

HEHEEEEE

14 12 15

el 1]

14 13 12

Fig. 3-1. Page & Address Assignments for 48KRA-1 Selection Switches
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2) Find the desired starting address for the first page of the memory module in the field titled
“STARTING ADDRESS.” (Only the indicated starting addresses are available. No intermediate
addresses can be used.) '

3) On the same horizontal line as the desired starting address, find the corresponding settings
for the four switches A15, A14, A13, and A12 in the column titled “DIP SWITCH SETTINGS".

4) On the memory module, find the group of four DIP switches associated with the first page.
These are the the first four in Switch 1. Refer to Fig 3-1, Page and Address Assignments for

"48KRA-1 Selection Switches. Set the four switches to the selected pattern.

5) in the same manner, set the 4 switches associated with each of the remaining pages.

EXAMPLE 1: Note that each page takes up four 4K blocks. For continuous memory from
0000 to BFFF, the switch settings would be:

Page 1 Page 2 Page 3

START. ADDR: 0000 4000 8000

SETTINGS: 0000 0100 1000

EXAMPLE 2: For MVM(DRX at DOOO-FFFF and 0000-4FFF. (
Page 1 Page 2 Page 3

START. ADDR: D000 FOO00 1000

SETTINGS: 1101 1111 0001

Note that Page 1 covers both DOOO-FFFF and 0000-OFFF, and that Page 2 covers both FOOO-
FFFF and 0000-2FFF.

EXAMPLE 3:  F@R MEMPRY KX 0000-6FFF. <
Page 1 Page 2 Page 3

START. ADDR: 0000 3000 3000

SETTINGS: 0000 0011 0011

Note that is is permissible for a page to overlap part of another page, or a full page, and that
the order of assignment is not important.

You may change address switches with the board installed and power on. But to do this with a
program running may crash the program.

3.3 INSTALLATION
(Be sure you have read 2.0, Handling Precautions.)

1) Turn OFF AC power to the host computer.

2) If you are using a Sol .computer, make sure it is jumpered for the standard 2.045 MHz clock
rate. If you are using another computer, make sure its clock rate is 2.045 MHz or less.

3) Discharge any possible static charge from your body.

4) Be sure the address selection switches are set as desired. (Refer to the previous subsection
3.2, Setting Address Switches.)

5) Orient the memory module to correspond with Fig 7-4, 48KRA-1 Assembly. (The legend
should be in the readable position.)

6) Find pin 1 on the computer S-100 bus connector.

7) Orient the memory module edge-connector so that its own pin 1 will mate with pin 1 of the
S-100 bus connector. On the component side of the board, edge-connector pin 1 is at the left
end of the connector and pin 50 is at the right. Pins 51 through 100 are from left to right on the
solder side (backside).
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solder side (backside).

CAUTION

It the memory module is installed reversed, the memory module 3)
and/or computer could be damaged when power is applied.

8) Slide the memory module into the card guides until its edge-connector just enters the bus
connector.

9) Gently push on the module until it is fully seated in the bus connector.

3.4 EXTENDED ADDRESSING AND 16-BIT DATA WORD OPTIONS

Several options for extending addressing beyond 64K are provided for on the memory module.

Because of the multiplicity of extended addressing schemes possible and presently used, only |
general guidelines for its implementation are given. The guidelines, together with the theory, are

found in Section 5.6, Extended Addressing. A method for modifying the board to provide 16-bit

data words is described in section 5.7.
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SECTION 4

MEMORY TEST

4.1 TEST BEFORE OPERATING

Your 48KRA-1 memory module is fully inspected and tested before shipment to ensure that it is
operating to specifications. It is packaged for safe transit under normal shipping conditions.
Your memory module should, therefore, arrive in your hands ready for use. Nonetheless, we
recommend that you test your 48KRA-1 before using it.

This section describes the use of two memory tests: a short test and a “long” test. Actually, the
difference in run time between the two tests is not significant. The size of the long test is 15F
(hex); the short test is 4C (hex). It is recommended that you use the long version since it is
more thorough and more useful for trouble-shooting. Your dealer will allow you to make a tape
copy of the long test. If necessary, the short test can be keyed into the computer and used
instead. The long test can be entered in an evening's work.

Both these memory tests may also be used as diagnostic tools at any time after their initial use
as pre-operating tests.

NOTE

The memory test programs are written for use with Processor
Technology SOLOS or CUTER monitor programs. If you are not using
either, you will need to modify the test programs to work with your
monitor program.

4.2 THE RECOMMENDED PRE-OPERATING MEMORY TEST
(A listing of the long memory test is in the Appendix.)

In addition to testing your memory module, the long memory test prints out a complete map of
the memory ICs as they are arranged on the board, marking bad ICs with an X.

4.2.1 Test Procedure (Long Memory Test)

1) Obtain a copy of the test on cassette from your dealer. If you own a 48KRA-1, you may copy
the program.without violating the copyright. If you cannot obtain a copy, at the next step of this
procedure, key in the program from the listing in the Appendix. Once in the computer, the
program can be saved on tape for later use.

2) Set the page assignment switches for continuous memory from 9 to 48K, referring to section
3.2, Setting Starting Addresses.
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Q

us

BIT

-

ur

BIT

6

Ue

BIT
5

uds

BIT
4

u4g

BIT
3

U3

BIT

2

ue

BIT

1

W—'—\J_rmw—‘_\/——\/_"_\/——\/_

Ul

BIT
0

PAGE

0 —
W 5 @™
n p—
v D o ©
S
\P] =
o =
W 5 @"
= kE
W 5 o™
S E_
) m
(o))
T D oS
L
2
a

; SN
L N I
v S o™ r ) ]
o e o —J
re Tt 7
N E o D) ) [
> am r D I
- e e —_)
r—TT - == .J
N Eo| S 0Q |
) m r ) ]
- T __ J
Wulllmv ||||| I
8 0 B S [
v 8 &Y ¢ N !
- J
O L o |_
~ E o S N !
D o8] r S |
- J
v > 5 B
(0)] — N M~ I
= N N
D m \ S |
o e J
FmTmTTT T 7
© =_| S g |
5 @ r 5 _
e e e —J
_II|I|5I||.I|._
~ < _
_w 5 @°® Y S |
e e e J
W
2
a

Fig. 4-1. Page & Bit Assignments in 48KRA-1 Memory Array.
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3) Load the long memory test into memory at C900 (hex). The Sol computer contains built-in
system memory at the necessary locations. The program could be reassembled to run at a
different address if necessary.

4) Type: EXEC C900 Press RETURN:

The test displays a copyright notice and displays two options for selection by a
key stroke:

Press C The test echoes “C” and repeats the test continuously, accumulating a record of
errors. After each pass through the test, this option updates the test resuits, a
map of 1Cs.

Press any The test echoes the key typed and runs one complete test cycle, displays the
other key map of ICs, and returns control to SOLOS/CUTER.

For the pre-operating memory test, select the C option.

EXAMPLE OF ERROR MAP

1 GG GG GG GG
. t—>» XG GG GG GG G = Good Memory IC
.4 GG GG GG GG X = Bad Memory IC

Reading left to right, top to bottom, each character in the map represents one of the 24 memory
ICs, Ul through U24. The characters are displayed in the same position as the memory ICS on
the circuit board, when the board is oriented as in the assembly drawing, Fig 7-4. (For page
and bit assignments in the memory array, refer to Fig. 4-1.)

The example map above therefore shows that U9 made one or more errors during the test.
Any memory IC reported as an “X” must be replaced.

5) If the continuous test runs for 30 minutes with no “X" appearing, consider the memory
module as having passed.

6) To return control to SOLOS/CUTER at any time, press ESCAPE or UPPER CASE and
REPEAT simultaneously.

7) If you have keyed in the program by hand and it runs correctly, save it on cassette for later
use, using the SOLOS/CUTER SAVE command. (Refer to SOLOS/CUTER User’s Manual.)

4.3 SHORT MEMORY TEST
(Refer to the Appendix for the listing.)
Use this short version only if the long version is not available.

1) Set the page select switches for continuous memory from @ through 48K. (Refer to 3.2,
Setting Starting Addresses.)

2) Load the program into memory at C900 (hex). The Sol computer contains built-in system
memory at this location. The program could be reassembled to run at a different address if
necessary.

3) Type: EXEC CS00

If no errors are encountered, the program repeats continuously. If the test runs for 30 minutes
without the SOLOS/CUTER prompt appearing, consider the memory module to have passed the
test.

4) Return control to SOLOS/CUTER by simultaneously pressing: UPPER CASE and REPEAT.

4-3 48KRA-1



5) If the SOLOS/CUTER prompt appeared while the test was running, the read data did not
match the write data. An error report is stored in four locations of memory, which may be
viewed as follows:

a. Enter the command: DU C949 C94C <CR>.

The resulting display shows:

Byte 1 and 2 The memory address where the error occurred. (Most significant
byte first.)

Byte 3 Correct Data.

Byte 4 Erroneous Data.

b. If the most significant digit of the error address (in hex) is 1, 2, or 3, the error is in

- anlICinPage 1.
(f', . &, c.Ifitis 4, 5, 6, or 7, the error is in Page 2.

.
72, d.Ifitis 8,9, A, or B, the error is in Page 3.

e. Determine the bad bit by comparing the correct and erroneous data stored in bytes
3 and 4 of the error report.

f. Knowing the bad bit and page, find the bad IC from Figure 4-1 and replace it.
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