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4KRA STATIC READ/WRITE MEMORY MODULE SECTION I

1.1 INTRODUCTION

This manual supplies the information needed to assemble, test
and use the 4KRA Static Read/Write Memory Module. We suggest that
you first scan the entire manual before starting assembly. Ther
make sure you have all the parts and components listed in the "Parzs=

List" (Table 2-1) in Section II. When assembling the module, Ic__:-w
the instructions in the order given.

Should you encounter any problem during assembly, call on us
for help if necessary. If your completed module does not work pre-
perly, recheck your assembly step by step. Most prcblems stem Ifrom
poor soldering, backward installed components, and/or installing the
wrong component., Once you are satisfied that the module 1s correct-
ly assembled, feel free to ask for our help.

1.2 GENERAL INFORMATION
1.2.1 4KRA Memory Description

The 4KRA Static Read/Write Memory Mcdule has a capacity of
4096 eight bit bytes and operates in a static mode. As opposed to
dynamic memories, the 4KRA needs only one power supply and does not
require periodic refreshing.

Maximum worst case access time for the 4KRA is 520 nsec.
Thus, in any 8080 system, this memory will operate at the same
speed as any other memory with an access time between 50 and 520
nsec. Both the access time and non-refresh features of the 4KRA
mean no computer "waiting” time is reguired.

The 4KRA Memory is plug-in compatible with the Altair 8800
bus. It reguires +7.5 toc +10 Vde at 1.0 amp (max.) operating
power. In addition, the low power memory IC's used on the module
can operate 1n a low power (+1.6 to +2.5 Vdc at 0.5 amp max.)
standby mcde. Data loss from the 4KRA during loss—-of-power oOr
power interrupt conditions can consequently be prevented by using
two "D" size batteries for standby power. Provisions for easily
adding this standby capability are incorporated in the module
design. :

1.2.2 Receiving Inspecticn

When your module arrivesg, examine the shipping container for
signs of possible damage to the contents during transit. Then iIn-

spect the contents for damage. {We suggest you save the shipping
materials for use in returning the module to Processor Technology
should it become necessary $o do so.) If your 4KRA kit is damaged,

please write us at once describing the condition so that we can take
appropriate action.
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1.2.3 warranty Information

In brief, the parts supplied with the module, as well as the
assembled module, are warranted against defects in materials and
workmanship for a period of 6 months after the date of purchase.
Refer to Appendix I for the complete "Statement of Warranty".

1.2.4 Replacement Parts

Order replacement parts by component nomenclature (e.g.
DM8131) and/or a complete description (e.g., 6.8 ohm, * watt, 5%
resistor).

1.2.5 Factory Service

In addition to in-warranty service, Processor Technology also
provides factory repair service on out-of-warranty products. Before
returning the module to Processor Technology, first obtain authoriza-
tion to do so by writing us a letter describing the problem., After you
receive our authorization to return the module, proceed as follows:

1. Write a description of the problem.

2. Pack the module with the description in a container
suitable to the method of shipment.

3. Ship prepaid to Processor Technology, 6200 Hollis Street,
Emeryville, CA 94608.

vYour module will be repaired as soon as possible after re-
ceipt and return shipped to you prepaid.
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2.1 PARTS AND COMPONENTS

Check all parts and components against the "Parts List" (Table
2-1, Page II-2). If you have difficulty in identifying any parts by
sight, refer to Figure 2-1 on Page II-3.

2.2 ASSEMBLY TIPS

1. Scan Secticons II and IIT in their entirety before you
start to assemble your 4KRA Memory Module.

2. In assembling your 4KRA, you will be following a step-by-
step assembly procedure. Follow the instructions in the order given.

3. Assembly steps and component installations are preceded
by a set of parentheses. Check off each installation and step as
you complete them. This will minimize the chances of omitting a
step or component.

4. When installing components, make use of the assembly aids
that are incorporated on the 4KRA PC board and the assembly drawing:
(These aids are designed to assist you in correctly installing the
compenents. }

a. The circuit reference (R3, Cl0 and IC20, for exam-
ple) for each component is silk screened on the PC
board near the location of its installation.

k. Both the circuit reference and value or nomenclature
{(1.5K and 7400, for example) for each component are
included on the assembly drawing near the location
of its installation.

5. To simplify reading resistor values after installation,
install resistors so that the color codes read from left-to-right
and top-to-bottom as appropriate (board oriented as defined in
Paragraph 2.5).

6. Install disc capacitors as close to the board as possible.

7. Should you encounter any problem during assembly, call
on ue for help i1f needed.

2.3 ASSEMBLY PRECAUTIONS
2.3.1 Handling MOS Integrated Circuits

The memery ICs used 1n the 4KRA are MOS devices. They can be
damaged by static electricity discharge. Always handle MOS ICs so
that no discharge will flow through the IC. Also, avoid unnecessary

handling and wear cotton--rather than synthetic--clothing when han-
dling these ICs.

I1-1 Rev A
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Table 2-1.

SECTION II

4AKRA Static Read/Write Memory Module Parts List.

INTEGRATED CIRCUITS

1 7400 or 74L800 (IC35)
1 74LS05 {IC33)
1  74L813 (Ic36}

1 74L8132 (IC41l)

32

74L8136 (IC34)

74367,

8097 or 8T97 (IC37,

38)

8836 or 87380 (IC39)

91L02A or 211.02B (ICl through 32}

REGULATORS

1 340T-5.0 or 7805UC (IC42)

DIODES

3 1N4001 (D3,

4 and 5)

2 1N270 (Dl and 2)
RESISTORS CAPACITORS
1 39 ohm, 2 watt, 5% 23 .1 ufd, disc ceramic
2 470 ohm, % watt, 5% 1 1 ufd, tantalum dipped
11 1.5K ohm, % watt, 5% 1 15 ufd, tantalum dipped
or 2.2K ohm, % watt, 5%
MISCELLANEQUS

1 4KRA PC Board

1 Heat Sink

1 4 to 7 Position DIP Switch

& 1l4-pin DIP Socket

16-pin DIP Socket

1 Right Angle Molex Connector, Male

1 Mating Connector for Above; Female

8 Augat Pins on Carrier
1 Length #24 Bare Wire
3 6-32 Screws

3 6-32 Lockwashers

3 6-32 Nuts

1 Length Solder

1 Manual

Rev A
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0.1
ree's )
4 PDSH\\JQ +) Leap
X
transistor - TG-92 package (plastic)
dipped tantalum electrolytic capacitor
transistor - TO-18 package (metal can) J

ceramic disc capacitor

/

NOTe: PIN 1L MAY BE INDICATED
GoLD BY CORMER DoT OR

RED
\.\'\‘ J - LuT-0OuT .

dual-inline-package (DIP} integrated circuit
carbon film resistor 5% (gold) or 10% (silver) . 8,14,16,24 or 40 pins (14 pin shown)

metal film 1% precision resistor requlator IC or power transistor (TQ-220)

Figure 2-1. Identification of components.

IT-3 Rev A
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4KRA STATIC READ/WRITE MEMORY MODULE SECTION II

2.3.2 8oldering ** IMPORTANT **

1. Use a low-wattage iron, 25 watts maximum.

2. Solder neatly and quickly as possible.

3. DO NOT press top of iron on pad or trace. To do so can
cause the pad or trace to "lift" off the board and permanently

damage it.

4. Use only 60-40 rosin-core solder. NEVER use acid-core
solder or externally applied fluxes.

5. The 4KRA uses a circuit board with plated-through holes.
Solder flow through to the component (front) side of the board can
produce solder bridges. Check for such bridges after each installa-
tion.

6. The 4KRA circuit board has an integral solder mask (a lac-
quer coating) that shields selected areas on the board. This mask
minimizes the chances of creating solder shorts during assembly.

7. Additional pointers on soldering are provided in Appendix
III of this manual.

2.3.3 1nstalling and Removing 4KRA

NEVER install the 4KRA in, or remove it from, the computer
with the power on. To do so can damage the board.

2.3.4 Installing and Removing Integrated Circuits.

NEVER install or remove integrated circuits with power ap-
plied to the 4KRA.

2.3.5 Use of Clip Leads

NEVER attach clip leads to the top edge of card when power is
applied to the 4KRA. To do so will short the +8 Vdc bus to ground.

2.4 REQUIRED TOCLS, EQUIbMENT AND MATERIALS

The following tools, equipment and materials are recommended
for assembling the 4KRA Memory:

1. Needle nosge pliers
2. Diagonal cutters

3. Contreolled heat soldering iron, 25 watts

Rev A I1-4
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4XRA STATIC READ/WRITE MEMORY MODULE SECTION

4, 60-40 rosin-core solder {supplied}
5. Volt-ochm meter

2.5 ORIENTATION

The heat sink area (large foil area) will be located in the
upper righthand corner of the board when the edge connector is po-
sitioned at the bottom of the board. In this position, the compo-
nent (front) side of the board is facing up. (Note that the words
"COMPONENT SIDE" are silk screened on the component side of the
board.) Subsequent position references assume this orientation.

2.6 ASSEMBLY PROCEDURE
Refer to assembly drawing in Section V.
CAUTION

TH1IS DEVICE USES MOS MEMORY INTEGRATED
CIRCUITS (ICl - 32) WHICH CAN BE DAM-
AGED BY STATIC ELECTRICITY DISCHARGES.
HANDLE THESE ICs SO THAT NO DISCHARGE
FLOWS THROUGH THE IC. AVOID UNNECES-
SARY HANDLING AND WEAR COTTON, RATHER
THAN SYNTHETIC, CLOTHING WHEN HANDLING
THESE ICs. (STATIC CHARGE PROBLEMS ARE
MUCH WORSE IN LOW HUMIDITY ENVIRONMENTS.)

( ) Step l. Check circuit board to insure that there are no

1T

shorts between the memory chip mounting pads and that neither

the +8-volt bus nor the +5~volt bus are shorted to ground.
Using an ohmmeter on its lowest scale, make the following
measurements:

{ ) 8-volt Bus Test. Measure between edge connector pin 1
or 51 (left end of connector) and pin 50 or 100 (right
end of connector). There should be no continuity.

( ) 5=-volt Bus Test. ,Measure between positive mounting pad

for C3 and pin 50 or 100 of edge connector. There should

be no continuity.

( ) RAM Area Test. Measure between ground (edge connector
pin 50 or 100) and each mounting pad (excluding pad 9
which is connected to ground) for ICl. Also measure be-

tween +5-volt bus (positive mounting pad for C3) and each

mounting pad (excluding pad 10 which is connected to +5

volts) fer ICl. Then measure between all combinations of
vertically and horizontally adjacent pads for ICl. There

should be no continuity in any of these measurements.

IT-5 Rev
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4KRA STATIC READ/WRITE MEMORY MODULE SECTION I1

If you measure continuity in any of the preceding tests, the
PC board is defective and should be returned to Processor
Technology for replacement. If none of the measurements show
continuity, proceed to Step 2.

() Step 2. 1Install RAM DIP sockets and check installations. In-
stall these sockets in the indicated locations with their end
notches oriented as shown on the assembly drawing. Take care
not to create solder bridges between the pins and/oxr traces.
(Ilote that after each column of sockets--e.g.., I1C8,16,24 & 32
and IC1,9,17 & 25--is installed, you will be testing for any
solder bridges (shorts) you may have created.)

( ) 1C8,16,24 and 32. Install 16-pin DIP sockets in locations
1C8,16,24 and 32. Then make the "RAM Area Test" described
in Step 1 of the Assembly Procedure. Make the measure-
ments at ICS8. If any of the tests fail, you created a
solder bridge at one or more points in the column of sock-
ets just installed. Find and eliminate the short{s) before
proceeding further., If your installations pass the tests,
continue on to the next column.

( ) Ic7,15,23 and 31. 1Install 16~pin DIP sockets in locations
1Cc7,15,23 and 31. Check this column as you did IC8,16,24
and 32, but make the measurements at IC7.

( ) IC6,14,22 and 30. 1Install 16-pin DIP sockets in locations
1C6,14,22 and 30. Check this column as you did IC8,16,24
and 32, but make the measurements at ICO.

( ) 1¢5,13,21 and 29. 1Install 16-pin DIP sockets in locations
ICc5,13,21 and 29. Check this column as you did Ic8,1l6,24
and 32, but make the measurements at ICH.

( ) 1IC4,12,20 and 28. Install l6-pin DIP sockets in locations
IC4,12,20 and 28. Check this column as you did IC8,16,24
and 32, but make the measurements at IC4.

( )} 1c3,11,19 and 27. Install 16-pin DIP sockets in locations
IC¢3,11,19 and 27. Check this column as you did IC8,16,24
and 32, but make the measurements at IC3.

{ ) 1c2,10,18 and 26. Install 16-pin DIP sockets in locations
IC2,10,18 and 26. Check this column as you did Ic8,16,24
and 32, but make the measurements at IC2.

( ) 1C1,9,17 and 25. Install 16-pin DIP sockets in locations
1C1,9,17 and 25. Check this column as you did IC8,16,24
and 32, but make.the measurements at ICl.

After installing the sockets for ICl through 32 and checking
your installations for freedom from solder bridges, proceed to
Step 3.

Rev A I1-6
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4KRA STATIC READ/WRITE MEMORY MODULE SECTION II
{ ) Step 3. 1Install remaining DIP sockets. Install each socket

in the indicated location with its end notch oriented as shown
on the assembly drawing. Take care not to create solder
bridges between the pins and/or traces.

LOCATICN SOCKET TYPE

{ ) 1C33 14 pin
( ) 1Ic34 14 pin
() IC35 14 pin
() 1C36 14 pin
( ) 1C37 16 pin
{ )} IC38 16 pin
( ) Ic39 14 pin
( ) IC40%* None*

( ) Ical 14 pin

*This location is for the "wait
state counter" which is not re-
gquired since the 4KRA runs at
maximum speed. Thus, IC40 is
not supplied with your kit. For
special applications a 74LS5109,
which needs a 1é-pin socket, can
be installed in this location.

( ) Step 4. 1Install heat sink. Position the large, black heat

{

sink {flat side to board) over the sguare foil area in the
upper right corner. Orient the sink so that the triangle of
mounting holes is under one of the triangular cut-outs in the
sink. Using two 6-32 screws, lockwashers and nuts, attach
heat sink to board. Insert screws from back (solder) gide of
board. (Refer to Figure 2-2 on Page II-8.)

Step 5. Install IC42 (340T7-5.0 or 7805UC). Positlon I1C42
on heat sink and cbserve how the leads must be bent to fit
the mounting holes. Note that the center lead (3) must be
bent downwards at a point approximately 0.2 inches further
from the body than the other leads. Bend the leads so that
no contact is made with the heat sink when IC42 is flat
against the sink and its mounting heole is aligned with the
hole in the sink. Fasten IC42 to sink using 6-32 screw,
lockwasher and nut. Insert screw from back (solder) side of
board. Solder and trim leads. (Refer to Figure 2-2.}

Step 6. Install male Molex right angle connector in its
location directly below the heat sink. Position connector
with pin 1 at top, ingert leads in mounting holes, solder
and trim. -

) Step 7. Install dicdes D)l and D2 (1N270} in their locations
in the lower left corner. Position Dl so that its dark band

I1-7 Rev A
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mark (cathode) is at the bottom, and position D2 so that its
dark band mark is on the righthand side. Solder and trim
leads.

( ) Step 8. Install diodes D3, D4 and D5 (1N4001) in their loca-
tions on the middle righthand side of the board. Position D3
and D5 so that their dark band marks (cathode) are at the top,
and position D4 so its dark band is at the bottom.

Figure 2-2. Heat sink and IC4Z installation.

( ) Step 9. 1Install the two tantalum capacitors in the following
Tocations. Take care to observe the proper value and orienta-
tion for each installation.

LOCATION VALUE {ufd) ORIENTATION
() c2 15. "+4 lead top
() C3 1 "yt Jead left

Check the capacitors for correct value and orientation, bend
leads outward on solder (back) side of board, solder and trim.

( ) Step 10. TInstall all disc capacitors. except C25, in numerical
order in the indicated locations. Insert, pull down snug to
board, bend leads outward on solder (back) side of board, sol-
der and trim.

Rev A& II-8
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NOTE

Disc capacitor leads are usually coated
with wax during the manufacturing pro-
cess. After inserting leads through
mounting holeg, remove capacitor and
clear the holes cf any wax. Reinsert
and install.

Refer to footnote at the end of this step before installing
asterisked (*) capacitors.

LOCATION VALUE (ufd) TYPE

{ ) ¢l .1 Disc Ceramic
() c4* .1 Disc Ceramic
{( )} C5* .1 Disc Ceramic
() coe= .l Disc Ceramic
(Y cC7 L1 Disc Ceramic
( ) c8 .1 Disc Ceramic
() 9% 1 Disc Ceramic
( )} cC1o0* .1 Disc Ceramic
() Cl11+* .1 Disc Ceramic
() Ccl12* .1 Disc Ceramic
() cl13* .1 Disc Ceramic
() cCl4* .1 Disc Ceramic
{ ) cClo=* L1 Disc Ceramic
{ ) Clo* .1 Disc Ceramic
() c17* 1 Disc Ceramic
{ ) cCc18% .1 Disc Ceramic
{ ) Cc19* .1 Disc Ceramic
( ) C20% .1 Disc Ceramic
( ) C21* .1 Dis¢ Ceramic
{ ) c22*% .1 Disc Ceramic
( ) (C23* .1 Disc Ceramic
( ) C24* .1 Disc Ceramic
()

€25 (Will be installed in Step 15.)

*These capacitors must be positioned sc that
they fit between the IC's without touching
them. To accomplish this, bend the leads
as shown in Figure 2-3 on Page II-1l0 before
inserting into board.

{ ) step 11. Install all resistors in numerical order in the in-
dicated locations. Bend leads to f£it distance between the
mounting holes, insert, pull down snug to board, bend leads
cutward on soelder (back) side of board, solder and trim. Re-
fer to footnote at the end of this step before installing
asterisked (*) resistor.

(Step 11 continued on Page II-10.)

II-9 Rev A
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LOCATION

R1
R2
R3
R4
R5
R&
R7
R8
RS
R10O
R11
R12

R14

— i g — e — p— g,

R13*

VALUE (OHMS)

470
1.5K

470
1.5K
1.5K
1.5K
1.5K
1.5K
1.5K
1.5K
1.5K
1.5K
39, 2
1.5K

*Do not install
battery standby power.

**Red-red-red if 2.2K ochmns.

Figure 2-3.
) Step 12.

{ ) Area A.

{or

(or
(or
(or
{(or
{(or
(or
(or
(or
(or

2.2K)

2.2K)
2.2K)
2.2K}
2.2K)
2.2K)
2.2K)
2.2K)
2.2K)
2.2K)

watt

(or

R13 unless you intend to use

2.2K)

COLOR_CODE

SECTION

vellow-violet-brown
brown-green-red**
yellow-violet-brown
brown-green-red**

H

**
* %
* K
* )
* &
* %
*k
* %

orange-white~black
brown-green-red**

Disc capacitor lead formation

for between IC's installation.

Install Augat pins as follows:

You will find it helpful to hold the
board between two objects so that it

NOTE

stands on one edge.

Remove , twe pins from the carrier.

Insert them

into the mounting heles from front (component) side of
Solder pins from back (solder)} side of board so
(This

board.

that the solder "wicks up" to the front side.

will hold the pin firmly in place.)}

II-10
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(

Insert a component lead into one pin and reheat the sol-
der. Using the component lead, adjust pin until it is
perpendicular to board. Allow solder to cool while hold-
ing the pin as steady as possible. Repeat this procedure
with the other pin.

NOTE

If the cooled solder is mottled or
crystallized, a "eceold jeoint" is indi-
cated, and the solder should be
reheated.

Check both installations for c¢old joints and solder
bridges.

( ) Area B. Remove three more pins from the carrier and in-
stall them in mounting holes P, C and U. Install these
as you did the Area A pins. Check for cold joints and
solder bridges.

() Area C. Remove the remaining three pins from the carrier
and install them in mounting holes N, Y and W. Install
these as you did the Area A pins. Check for cold joints
and solder bridges.

( ) Area D. Augat pins are not supplied for this area since
the 4KRA runs at maximum speed and reguires no wait
states. (Should you have three pins available and wish
to install them in WF, 2 and 1, do so. Install them as
you did the Area A pins and check for cold joints and
solder bridges.)

)] Step 13, Install DIP switch in its location below IC34.

Position it so that the highest numbered switch is as far to
the right as possible {the A12 mounting pads).

As you will note, the DIP switch mounting area will accommo-
date a 7-position switch. If a 7-position switch is supplied,
only switches 4,5,6 and .7 are used for Al5,A14,a13 and Al2
respectively. With a 6-~position switch, switches 3,4,5 and ©
are used, and with a 5-position switch, switches 2,3,4 and 5
are used. If a 4-position switch is supplied, switches 1,2,

3 and 4, of course, are used for Al5,Al4,A13 and Al2
respectively. =

Step 14. Fill all exposed (not covered with lacquer) feed-
through holes near the heat sink with solder.

Step 15. Using the #24 bare wire, install jumpers in Areas
A, B and C according to your selection of the options de-
scribed in Section III.

IiI-11 Rev A
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SECTION II

) Step 16. Set DIP switches to select the desired starting ad-
dress as described in Section III, Paragraph 3.5.

) Step 17. Check regulator operation. This check is made to
prevent potential subsequent damage to the ICs from incorrect
voltages.

(

(

(

) Step 18,

)

)

)

Install 4KRA in computer. (The use of a Processor Tech-
nology EXB Extender Board is recommended.)

CAUTION
NEVER INSTALL OR REMOVE CIRCUIT BOARD
WITH POWER ON. TO DO SO CAN DAMAGE
THE BOARD.
Turn power on and measure the voltage between cathode of

diode D3 (positive) and anocde of dicde D4 {ground). You
should measure +5 V dc T5%.

If voltage is incorrect, determine and correct the cause
before proceeding. Especially check for solder shorts.

1f voltage is correct, go on to Step 18.

Pay careful attention to the proper orientation.

NOTE

Pin 1 is positioned at the lower left
corner of each IC location, and is in-
dicated by a dot on the PC board and
assembly drawing.

IC NO. TYPE
( ) 1Ic33 741505
{ ) IC34 7415136
() 1Ic35 ‘ 741,500
{ ) IC36 741.513
{ ) ICc37 74367, 8097 or 8T97
( ) IC38 . 74367, B097 or 8T97
{( ) 1Ic3¢e " 8836 or 871380
( ) 1Icaox 7418109 (not supplied}
() Ic4l 74L8132

*This IC, the "wait state counter" is
not reguyired since the 4KRA runs at
maximum speed. IC40 is consequently
not supplied with your kit. For
special applications, a 74LS109 can
be used in this location.

I1-12
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4KRA STATIC READ/WRITE MEMORY MODULE SECTION II

(

(

) Step 19. Install ICl through IC32 in numerical order in their

respective locations. Pay careful attention to the proper
orientation.

NOTE

Pin 1 is indicated by a dot on the
PC board and assembly drawing.

CAUTION

ICl - IC32 {TYPE 91L02A or 21L0O2B)
ARE MOS DEVICES. REFER TO CAUTION
ON PAGE II-5,

) Step_20. 1Install the 4KRA in your computer and test it for

proper operaticn. Test programs and instructions for test-
ing the module are provided in Appendix V of this manual.

CAUTION

NEVER INSTALL OR REMOVE 4KRA WITH
CCMPUTER POWER ON.

Step 21. If you intend to use the battery standby power
feature of the 4KRA, fabricate a '"cable" to interconnect the
4KRA and your standby supply. A mating connector for the
male Molex you installed in Step © is provided for this pur-
pose. Fabrication and power supply details are shown in
Figure 2-4.

Ground NOTE: Cable can be plugged in backwards
without damaging the 4KRA.
+2.4 V dc [

TWC NI CAD

Grognd ' I "D" CELLS*
(not supplied)
FEMALE T

MALE
MOLEX MOLEX - “\A

CONNECTOR CONNECTOR :

MOUNTED (supplied) #22 STRANDED WIRE
ON 4KRA (not supplied)

*Standard or alkaline batteries, with their attendant
shorter life, may alsoc be used. Recharging circuitry
on the 4KRA continuously charges batteries during
normal operation.

Figure 2-4. Standby power supply and interconnection.
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4KRA STATIC READ/WRITE MEMORY MODULE SECTION IIT

3.1 OPTION SELECTION

Jumper options that control three operating parameters are
provided on the 4KRA Memory Module. They are: phantom memory dis-
able, power-up initialization and waiting time. The starting address
for the module is selectable with four switches. Use the following
selection instructions along with the assembly drawing in Section V.

3.2 MEMORY DISABLE OPTION (AREA A)

Select the phantom disable option only if the 4KRA is to be
used at address zero with a Processor Technology ALS-8 Firmware
Module. Selection is accomplished by installing a jumper (#24
bare wire is recommended) between the two Augat pins 1n Area A.
With this jumper installed, the 4KRA will be disabled by the sig-
nal, PHANTOM, supplied by the ALS-8 on bus pin 67.

If the 4KRA is not to be used at address zero with the ALS-8,
DO NOT install the Area A jumper.

3.3 POWER-UP INITIALIZATION OPTION (AREA B)

The jumper arrangement in Area B determines whether the 4KRA
will come up in the protected or unprotected mode when power is
initially applied or restored after a power failure. In the protect
mode, a random operation cannot improperly rewrite retained data.

To select the power-up protect mode, install a jumper (#24
bare wire is recommended) between the C and P pins in Area B. On
the solder {back) side of the board install C25 (.l ufd disc ce-
ramic capacitor) from GROUND to POINT U. (See Figure 3-1 on
Page III-2.}

To select the power-up unprotect mode, install the Jumper be-
tween the C and U pins in Area B. On the solder {(back) side of the
board install €25 (.1 ufd disc ceramic capacitor) from GROUND to
POINT P. (See Figure 3-1 on Page III-2.)

3.4 WATTING TIME OPTIONS (AREAS C and D)

4

3.4.1 Wait State Enablement (Area C)

Since the 4KRA operates at maximum speed, you normally will
not enable the wait state option.

To configure the 4KRA for no waiting time, install a jumper
(#24 bare wire is recommended) between the W and N pins in Area C.

For special applications, you may wish to enable the wailt
state option. To do this, install a jumper between the W and Y
pins in Area C.

(Paragraph 3.4.1 continued on Page III-2.)
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NOTE
Enabling the wait state option has no

meaning if IC40, the wait state count-
er, 1is not installed.

3.4.2 Number of Wait States (Area D)

The 4KRA can be configured for one or two wait states. Each
walit state is 0.5 usec in duration.

To select one wait state, install a jumper (#24 bare wire is
recommended) between the WF and 1 pins in Area D.

To select two wait states, install a jumper between WEF and 2
pins in Area D.

NOTE
Wait states cannct be selected unless

IC40, the wait state counter, and the
W-to-Y jumper in Area C are installed.

3.5 STARTING ADDRESS SELECTION (DIP Switch)

One of 16 possible starting addresses for the 4KRA is selected
by the settings of four switches (Al5,Al14,Al13 and Al2) in the DIP switch.

To select the desired address, set the AlS5, Al4, Al3 and AlZ
switches according to Table 3-1.

gocsacoaB gosooasn gossccoa Bposss

=
,,—-—:-*;—=‘“_"‘ D
]

~— Point P

ﬂﬂ ﬂﬂ Uﬁ!ﬂﬂl goocte

Iﬁ:nnnmﬁﬁ

Figure 3-1. €25 installation for power-up initialization.

g
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Table 3-1. 4KRA Starting Address Selection.

STARTING ADDRESS* DIP SWITCH SETTINGS
Decimal Hex Al5 Al4 Al3 Al2
0 0000 X X X X
4,096 1000 X X X C
8,192 2000 X X C X
12,288 3000 X X C C
16,384 4000 X C X X
20,480 5000 X C X C
24,576 6000 X C C X
28,672 7000 X C C C
32,768 8000 C X X X
36,864 9000 C X X C
40,960 AOQCO C X C X
45,056 BOOO C X C C
49,152 CO00 C C X b4
53,248 DO0OC C C X C
57,344 EOQOQQ C C C X
61,440 FO00 C C C C
X = switch open (OFF)
C = switch closed (ON)

*Only the indicated starting addresses are
available. o intermediate addresses can
be ‘used.
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4KRA STATIC READ/WRITE MEMORY MODULE SECTION 1V

4,1 GENERAL DESCRIPTION

Refer to the 4KRA schematic diagram in Section V of this
manual.

Address lines A@ through A9 are connected directly from the
bus to the ten address input pins of each RAM (random access memory)
chip, ICl through IC32. The memory matrix consists of four, 8-bit
word "pages". Only one page at a time, however, is selected to read
information to, or write information from, the data buses.

In a memory write operation, the 4KRA writes data from the
data-out bus, DOZ through DO7. FEach data-out line is connected
directly to the DI (data in) input of one RAM chip in each page of
memory. Thus, each RAM chip in a page stores one bit of the word
in that page.

In the memory read mode, the 4KRA reads information to the
data-in bus, DIZ through DI7. The DO (data out} outputs of the RaMs
are tri-state types that float in a high-impedance condition when
they are not selected. They can therefore be--and are--connected
in parallcl from one page to the next. As a result, only the bits
in the selected page can be gated to DIZ through DI7.

Full addressing of the 4KRA is done on Af through Al5, with
each of the following segments performing the indicated function:

ADDRESS BITS FUNCT ION
A - A4 Selects row inside RAM chips {one of 32)
AS - A9 Selects column inside RAM chips (one of 32)
Alg - All Selects memory page (one of four)
Al2 - AlS Selects 4KRA module (one of 16)
4,2 READ OPERATION

Data from the selected memory page is applied to tri-state
bus drivers, IC37 and IC38. The drivers are enabled only if the
output on pin 8 of IC36 is low, which only occurs when all four
inputs are high.

Pin 8 of IC36 is low when: 1) SMEMR and PDBIN are high and
SOUT and SINP are low, and 2) the wire OR'ed output of comparator
IC34 {(pins 3, 6, 8 and 11) is high. The first condition occurs
when the processor requests, and is ready tc receive, memory data.
The second condition occurs when the address bits on Al2 through al5
match the 4KRA address =et-up by the jumpers (or DIP switch) in Area
E. Thus the first condition exists for any memory read operation,
but the second only occurs when the module is specifically addressed.

iv-1
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If the 4KRA is used at address zero with a Processor Technoc-
logy ALS-8 Firmware Module, the Area A jumper will be in. Should
thlS be the case, the 4KRA is disabled when the ALS-8 gsupplies a
PHANTOM signal on bus pin 67.

Address bit Alg and All select the 1K memory page_to be ac-
cessed. They are deccded in TC35 to supply a CE@, CEL, CE2 or CE3
signal. The applicable signal enables the eight RAMs in the selected

page.

In summary, Al2 through Al5 select the card, Al and All se-
lect the memory page, and A@ through A9 select the word in the page
te be read. The data is presented to the bus drivers, IC37 and IC38,
which gate the data to the DI bus when the processor requests the
data.

4.3 WRITE OPERATION

A write operation is similar to the read operation except
MWRT is high instead of SMEMR. IC37 and 38 are disabled and pin 6
of IC36 is low for the duration of the MWRT pulse. The CPU controls
the timing of this pulse. With pin 6 of IC36 low, all RAMs are par-
tailly enabled to read data from the DO bus. The page to be written
into i1s selected by Alg and All.

In order for pin & of IC36 to be low, pin 6 of IC41 must be
high and the module must be selected {all outputs of IC34 are high).
IC41 is connected as a latch which is set or reset by the PROT and
UNPROT signals on bus pins 70 and 20. When PROT goes high to set the
latch, pin 8 of IC41l goes high and pin 6 of 1C41 gces low. This low
inhibits WRITE ENABLE and provides an active low P8 signal on pin 13
of IC38. A low PS turns computer PROT light on to indicate that the
page of memory is protected. When UNPROT goes high, the latch resets
so that pin 6 of IC41l is high to enable memory write operations on
the card.

The jumper arrangement in Area B is used to select the power
up protect or power up unprotect mode. In brief, Area B permits
POC to perform the same function as PROT (C~to-P jumpered) or UNPROT
(C-to-U jumpered) when computer power is turned on. If neither
jumper is installed, it is necessary to issue the proper PROT or
UNPROT signals to memory when flrst powering the computer to guaran-
tee a known state.

4.4 WAIT STATES

The RAM chips supplied with the 4KRA provide wvalid data with-
in one CPU cycle time {500 nanoseconds). When such fast RAMs are
used, the Area C jumper which selects waiting time is connected to
the N terminal, which connects a "high" level to pin 12 of IC38.
When this section of the bus driver is enabled {low on pin 15} by a
low on pin 3 of IC39, the PRDY signal to the bus is driven high.
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Therefore, the memory card gsends a "ready" signal back as soon as
it is addressed. The data will be ready before the processor is.

In certain special applications, or if slower RAM chips or a
faster CPU are used, one or two "wait" cycles must be allowed to
pass before the CPU is allowed to accept the data. TIC40 comprises a
two-bit shift register which may be selected to give a high level at
pin 6 after one or two PSYNC pulses. IC40 is a dual J-K flip-flop
with positive clock. The outputs of each section change on the low-
to-high transition of the clock signal, depending on the condition
of the J and K inputs. The changes occur according to the following
takle:

J low, Khigh .ieviiiiiaiininiianannann. no change
J high, K high ......c.00000vnn eessses O goes high
J 1low, K LOW  ceieiiieaacaaanrsasnssscnns 0 goes low

J high, K low .... Q changes to the opposite level

When PSYNC goes high section 2 1s reset, if it was not al-
ready reset. Pin 6 goes low and since both J and K inputs to sec-
tion 1 are now low, section 1 Q goes low on the high-to-low transi-
tion of @2 clock.

When PSYNC goes low, section 2 may change state on the next
high-to-low @2 transition. If the J input (pin 2} is high, section
2 will be set on the next high-to-low transition of #2. This will
happen if the jumper is connected from W to 1. The same clock tran-
sition will cause section 1 to change state. ©Note that the "old"
data at the output of section 2 is what counts for this clock tran-
sition. The "new" data does not appear at the outputs until some
time after the clock transition.

Now both sections are set. Since pin 2 is now low and pin
3 high, section 2 will remain this way until PSYNC resets 1t. The
same conditions hold true at the inputs to section 1, so it will
remain without changing state.

If the jumper was connected to 2 (pin 10), then section 2
would not set on the first clock pulse after PSYNC. Section 1
would still change state on this transition, however. The condi-
tions would then be correct to allow section 2 to set on the next
clock pulse. Section 1 would change state again on that transition.
The two sections would then "lock up" with section 1 reset and sec-
tion 2 set.

Thus, if IC40 is installed and the wailt states are jumpered
in, pin 6 will go high on the first high-to-low transition of @2
after PSYNC if 1 wait state 4ds selected. Pin 6 will go high on the
second high-teo-low transition of @2 after FSYNC if 2 wait states
have been selected. Pin 6 will in either case remain high until the
next PSYNC.
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4.5 POWER SUPPLY

IC42, a series voltage regulator, supplies on-card regulation,
maintaining a constant 5 V dc output. Input bypass capacitor (C3)
provides additional filtering of the 8 V dc input, and the output by-
pass capacitor (C2) improves transient response by attenuating
transients.

Diode D4 is a protective shunt that prevents damage to the
4KRA if it is plugged into the computer backwards. D5 and limiting
resistor R13 permit the standby battery supply, if used, to contin-
uously charge during normal operation. Should there be a power loss,
and the standby power supply is connected, D3 conducts to make bat-
tery power available to the 4KRA. Under normal operating conditions,
D3 isclates the standby supply from +5 V dc.
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PROCESSOR TECHNOLOGY CORPORATION

4KRZ& STATIC READ/WRITE MEMORY MODULE APPENDIX I

PROCESSOR TECHNOLOGY CORPORATION, in recognition of its
responsibility to provide quality components and adequate instruction for their
proper assembly, warrants its products as follows:

All components sold by Processor Technology Corporation are purchased
through normal factory distribution and any part which fails because of defects
in workmanship or material will be replaced at no charge for a period of 3 months
for kits, and one year for assembled modules, foliowing the date of purchase.
The defective part must be returned postpaid to Processor Technology Corporation
within the warranty period.

Any malfunctioning module, purchased as a kit directly from Processor
Technology and returned to the factory within the three-month warranty period,
which in the judgement of PTC has been assembled with care and not subjected
to electrical or mechanical abuse, will be restored to proper operating condition
and returned, regardiess of cause of malfunction, without charge. Kits purchased
from authorized PTC dealers should be returned to the selling dealer for the
same warranty service.

Any modules purchased as a kit and returned to PTC, which in the
judgement of PTC are not covered by the above conditions, will be repaired
and returned at a cost commensurate with the work required. In any case,
this charge will not exceed $20.00 without prior notification and approval of
the owner.

Any modules, purchased as assembled units are guaranteed to meet
specifications in effect at the time of manufacture for a period of at least one
year following purchase. These modules are additionally guaranteed against
defects in materials or workmanship for the same one year period. All warranted
factory assembled units returned to PTCO postpaid will be repaired and returned
without charge. :

This warranty is made in lieu of all other warranties expressed or implied
and is limited in any case to the repair or replacement of the module involved.
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4KRA STATIC READ/WRITE MEMORY MODULE APPENDIX 11X

LOADING DIP (DUAL IN-LINE PACKAGE) DEVICES

Most DIP devices have their leads spread so that they can not be dropped straight into the board.

They must be “walked in” using the following precedure:

(1) Orient the device properly. Pin 1 is indicated by a small embossed dot on the top surfice of
the device at one corner. Pins are numbered counterclockwise from pin 1.

(2) Insert the pins on one side of the device into their holes on the printed circuit card. Do not
press the pins all the way in, but stop when they are just starting Lo emerge from the opposite
side of the card.

(3) Exert a sideways pressure on the pins at the other side of the device by pressing against them
where they are still wide below the bend. Bring this row of pins into alignment with its holes
in the printed circuit card and insert them an equal distance, until they begin to emerge.

(4) Press the device straight down until il seats on the points where the pins widen.

{5) Turn the card over ang select two pins at opposite corners of the device. Using a fingernail or
a pair of long-nose pliers, push these pins outwards until they are bent at a 45 degree angle to
the surface of the card. This will secure Lthe device until it is soldered.

SOLDERING TIPS

(1} Use a low-wattage iron — 25 watls is good. Larger irons run the risk of burming the
printed-circuit hoard. Don't try to use a soidering gun. they are too hot.

(2} Use a small pointed tip and keep it clean. Keep a damp piece of sponge by the iron and wipe
the tip on it after each use.

(3

Use 60-40 rosin-care solder ONLY. DO NOT use acid-core solder or externally applied fluxes.
Use the smallest diameter solder you can get. .

NOTE: DO NOT press the top of the iron on the pad or trace. This will cause the frace to
ClftT off of the board which will result in permanent damage.

(4) In soldering, wipe the tip, apply a light coating of new solder to it, and apply the tip io both
parts of the joint, that is, both the component lead and the printed-circuit pad. Apply the
solder against the lead and pad being heated, but not directly to the tip of the iron. Thus.
when the solder melts the rest of the joint will be hot enough for the solder to ““take.” (i.e.,
form a capillary tilm).

) Apply solder for a second or two, Lthen remove the solder and keep the iron Lip on the joint,
The rosin will bubble out. Allow about three or four bubbles. but don’t keep Lhe tip applied
for more than ten seconds,

-
o

(6) Solder should follow the contours of the original joint. A blob or lump may well be a solder
bridge, where enough solder has been built upon one conductor to overflow and “‘iake™ on
the adjacent conductor. Due to capillary action, these solder bridges look very neat. hut they
are a constant source of trouble when hoards of a high trace density are being soldered.

Inspect each integrated circuit and component aflter soldering for bridges.

(71 To remove solder bridges, it is best to use a vacuum “solder puller” if one is available. If not,
the bridge can be reheated with the iron and the excess solder ““pulied” with Lhe tip along the
printed circuit traces until the lump of solder becomes thin enough to breik the bridge.
Braid-type solder remover, which causes the solder to “wick up’ away from the joint when

applied to melted solder, may also be used.

*

© Processor Technolosy Corp.
ATIT-1 & P
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7400 or 741500 741.805

14 1w 1w ik 18 ¥ GD

positive fogic: pasitive logic:
¥« AB ¥=A

741513 7415132

tA 1}@)_ E]“’cc
oo | e
w [EH—- 12] 4

25 E}l :)., [11] av
A 1B WC € D ¥ GND ZBE 'CGI_TI ap
2 E_.._ alza

ano[7]

positive logic:

¥ = ABCD posiTive logic: ¥=AR
74L5136 74367, 8097 or 8T97
i) e A

e 3]s INPUTS | OUTPUT [E;b&%zﬁgggz}é
A B
w( e A B LY :
Lot oY
244 E}av L H H
HoL H . L. . —
26(3] BE H H L - e rr el
ZYE _E]'Jﬂ Ho-high ees L 10w e ' .
GNDE Eav . D';‘;:'“E ";'I';‘: NPT | QUTPUT
) [ [ o
1] [13 1 ]
X 1 x LFN
’ 1 x x He'"

AIV-1




PROCESSCR TECHNOLOGY CORPCRATION

4KRA STATIC READ/WRITE MEMORY MODULE APPENDIX IV

91L02a or 21LO2ZB

L Y4 . -
¥ B w14 Ol b )
—— 0 W
AS: 4 15 .:]":‘B @ >:" -—0@ GND
AW : k] 14 : Ay O CELL
5 — N
Ay C 4 13 j(ﬁ a0 ‘; SHHPLQ’:LJH 3212}:0:\..\:1‘5
a5 1z Joata our oD >
Ay 6 ul Joatain @D
Ay O | | |
] tof vec > L
12 .
Ao C 8 8 :l GND R-‘\"'O—k@“&_ F— UMY 100 CIRCLITS %TJTA

g LT
DaTa -
oata O3 I : SONTROL COLUMN SELFCTOR
L]
I ] 1 I
_ &
Eo— _
U O paTaINPUT [ GE  cHIPENABLE o @ @)
A Ag  ADDRESS ENPUTS Dgut DATA QUTPUT |
o Ao A NPUTS | IATA b N
RIW READMWRITE INPUT [ vee  POWER (+5V] 1 e '

3407-5.0 or 78050C

1
INFUT

3
o RN
3
5o
: qureel AN
[~ ——— L
(TR e LIE
. >
o EE— L
L]
——
BTV
TOF viiw
': LA}
b
b idn
4
-

AIV-2



PROCESSOR TECHNOLOGY CORPORATION

4KRA STATIC READ/WRITE MEMORY MODULE APPENDIX IV

8836 or 8T380
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4KRA STATIC READ/WRITE MEMORY MODULE APPENDIX V

v.l 4K MEMORY TEST

The 4K memory test will effectively test any 4K segment of
memory. The incrementing pattern used for the test will find errors
in any but the most cantankerous, pattern sensitive, dynamic memory.

The test is performed in two segments: write and read. Write
begins at the bottom of the 4K address (LOAD), writing zerc and then
writing an incrementing pattern to the "top". After each location
is read and compared to its proper pattern, and if no errors are
found, the starting pattern is incremented and the test is once again
performed.

This read-write sequence continues until an error is found or
until the machine is halted. If an error is found, all information
relating to the error is saved in locations gaad - 9@6.

ADDRESS

5 High Address Error Pointer
4 Low Address Error Pointer
3 Write Data

2 Read Data (Error)

1 Page Down Count

v,l.1l Test Procedure

To use the test program given in Paragraph V.l.2, proceed as
follows:

( ) Step 1. Clear memory locations @@@@g through @g@6 and
load the hex code starting from location @@g7.

( ) Step 2. As the code is entered, check the address for
each input as a test of proper code and location.

( ) step 3. Check each location for the preoper bits after
all code is entered.

( ) Step 4. Press RESET and RUN switches. The test should
proceed as indicated by the address lights.

NOTE

A full test of all 256 bit patterns
to all 4096 locations takes about 30
seconds with a fast memory.
( ) Step 5. Repeat test for one hour with the computer
cover in place.

AV-1
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4KRA STATIC READ/WRITE MEMORY MODULE APPENDIX V

V.l.2 4K Memory Test Program

0000 ooQp = <<< 4K MEMORY TEST PROUGRAM >
D000 9001 *

6000 0002 ¥ ASSEMBLED ON SOFTWARE PACKAGE #1
1000 00068 LOAD EQU 4096

0000 0009 TOP EQU 32

0000 0010 SP EQU 6

0000 0015 *

0000 06280 ORG 7

84087 0025 *

0007 31 06 00 0030 START LX! SP, 6 SET UP ERROR CATCH
000Aa AF 0035 XRA A CLEAR REG A

000B 47 D040 MOV B.A CLEAR B

0a0c . ... ... 0045 % )
0g0C 21 00 10 -~ . ., 0050 QUVER LXI Hs, LOAD LOAD ADDRESS Tl s
000F 48 B oL 0053 MOV C.B FIRST WRITE DATA
8010 71 0055 WRITE MOV M,C PUT IN MEMORY o
0011 23 0060 INX H NEXT ADDR

0012 a¢ 0065 INR NEXT WRITE DATA
0013 7¢ = 0070 MOY  ALH

00la FE 20 ‘ - 0075 CPl TOP IS H DVER THE TOP?
0016 C2 10 00 ~D08Y JNZ WRITE IF NOT THEN MORE
0019 ' - popgt o*

0019 0982 * READ TEST ROUTINE

0019 0083 *

0019 78 1085 MOV ALB GET FIRST WRITE DATA
00ta 0% B& 0490 MVI C,4* C HOLDS PAGE COUNT
patc 21 00 10 0 0095 LXI H, LOAD LOAD ADDRESS
001F \ 0096 =

00IF 11 00 04 100 NEXT LXI D, 1024 D-E COUNT K’S
0022 BE 8110 READ cMP M IS DATA OK?

0023 C2 38 00 g112 JNZ ERROR IF NOT CATCH IT
0026 1D 0115 DCR E

6027 C2 2E 00 8118 JNZ OXTES

0024 15 : 0120 DCR D ANOTHER PAGE DOWN
D02B CAa 33 DO 8125 Jz ONEK COUNT K”S

002E ' 0133 *

BO2E 23 0135 OKTES INX H NEXT ADDRESS

go2F 3C Dtap INR A

0030 ¢C3 22 60 0145 JYP READ

0633 0146 *

0033 0D 0150 CONEK DER C ONE MORE K DOWN
0034 C2 {F 0C 0155 \ JNZ NEXT MORE X“S TO COUNT
0037 04 0157 INR B

0038 C3 0C 00 0160 : JP  QVER

03B 0170 *

0038 - Bd75 * ERROR STUFF ROUTINE

0038 0180 =

0038 0185 # ADDRESS

1038 8186 * 5 HAS HIGH ERROR ADDR

03B 0187 * 4 HAS LOW %

AV-2
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4KRA

0038
0o3e
003B
083B
0038
D03B
003C
003D
003E
003F
0048
0041
8041

STATIC READ/WRITE MEMORY MODULE

ES
57
S5E
D5
CS
76

0188
0ige
0190
0210
0215
D216
220
0225
0230
0235
D24t
0245
0250

3
e
0

RROR

AHHHH

PRCCESSOR TECHNOLOGY CORPORATION

APPENDIX V

HAS WRITE DATA
HAS READ DATAa (ERROR)
HAS PAGE DOVN COUNT

PUSH H

MOv7  DsA
MOV E,M
PUSH D-
PUSH BEB-
HLT

STUFF ADDRESSES
CET WRITE DATA

GET READ DATA

PUT ON STACK

ALL OF IT

STOP THIS NONSENSE
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V.2 4KR2 MEMORY TEST

The 4KRA memory test is designed to detect faulty memory bits
and identify the general area in which a malfunction exists. To use,
this test, you will need a printer with an ESCAPE function.

V.2.1l Test Procedure

To use the test program given in Paragraph V.2.2, proceed as
folleows:

NOTE 1

The 4KRA to be tested must be in the
unprotected power-up initialization
mode (see Paragraph 3.3 in Section
IIT of this manual).

NOTE 2

A 4KRA used to store the test pro-
gram cannot be selected for testing.

{ ) Step 1. Load test program into memory starting at location

PP3B.
SET 5L Te MURLE OF FOaRDd ARpiLY

( ) Step 2. Set starting address of the 4KRA to be tested into
Sense Switches 12 through 15. {These Sense Switches are set
to the four highest order bitsg--Al5, Al4, Al3 and Al2--recog-
nized by the module under test.) For example, set Switch 15
on (1) and Switches 14 through 12 off (@) to test a 4KRA with
a starting address of 8@g¢ {(Hex).

{ ) Step 3. Start test by pressing RESET and RUN switches in
that order. Lhg A e

AN LE f e

NOTE

The test takes a minute or s¢ to run.

When it is done, a print routine will

print a map that corresponds to the IC
memory layout on,the 4KRA board; that

is, four eight-bit rows.

( ) Step 4. Analyze the map to determine which bits are defec-
tive, An example follows:

BIT NO., 7 6 54 321 O‘((IC25) o
(IC32)—>X G G G G G G GT Page 3 L
GGGGGGGG Page 2
GGGGGGGG Page 1
(IC8) —>»X GGG G GGG Page 0

(ICl})

AV-4
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(

0000
¢000
Q000
0000
0001
0003
0006
0009
Q008
000D
0010
0011
0013
0016
0019
Q01¢C
001F
001F
0022
0024
0025
0026
0027
Q024
002D
002D
C02F
0o3
0034
0035
0037
0038
00328
003A
003D
Q03F
0042

A "G" indicates all bits in the corresponding IC memory (IC25
for example) are good. An "X" indicates that one or more of
the bits in the corresponding IC memory (IC28 for example)
are defective. 2 defective bit, or bits, can be caused by a
bad IC memory or a defect in one or more of the decoding and
interface ICs,

) Step 5. The test may be repeated by striking the ESCAPE key.

NOTE
To test another 4KRA, set new address
into Sense Siwtches and strike ESCAPE
key.

4KRA Memory Test Program

1040 ® ASSEMBLED ON THE ALS-8 SOFTWARF
1045 ® DEVELOPMENT SYSTEM

1050 *

1055 D1 DISABLE INTERUPTS
01 1060 IN KBDI CLEAR KEYBOARD READY
AL O 1065 BGIN LXI  SP,AREA+20H /RESTARTING POINT
38 00 1070 CALL CRLF  RESTART FROM ESC
FF 1075 INSS IN OFFH  READ SENSE SWITCRES
FO 1080 ANI OFOH  MASK LOWER FOUR
09 00 1085 Jz INSS  NOT ALLOWED

1090 MOV H,A SET UP START ADDRESS
00 1095 MVI L,0
54 0 1100 SHLD BBUF  STORE START ADDRESS
00 00 1105 Lx: H,0 ZCLEAR MAP
52 01 1110 SHLD EBUF
54 01 1115 SHLD EBUF+2

_ 1120 # END = START + 4K

5A 01 1125 LHLD EBUF
10 : 1130 MVI A, 10H

1135 ADD H

1140 MOV H,A

1145 © DCX  H
5C 01 1150 SHLD BBUF+2 /STORE END ADRS
62 00 :;25 . JMP  MRCK GO TO MEMORY CHECK

o

00 1165 OUT8  IN VIDS  READ I/0 STATUS
80 1170 ANI  80H
2D 00 1175 Jz OUTE WAL

1 180 HOV “.B CRTE Ty Coacee w
01 1185 LUT  VIDO  XMIT DATA

1190 RET

1195 #
op 1200 CRLF MVI  B,13 WRITE CR LF & 2 RUROUTS
2D Q0 1205 CALL OUTS8
0A 1210 MVYI  B,10
20 00 1215 caLL our8
TF 1220 MYI  B,127

AV=5
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oo4Y
0047
00kA
00uUB
oo4B
DO4E
0051
0052
0055
0058
0059
0o5C
005D
005D
00BE
0061
0062
0062
0065
0068
0068
006C
006D
Q06E
006F
006F
0070
0071
00TH
0077
0078
0079
a07C
007C
goT7D
O00TE
0Q7F
0082
0083
0084
0084
0085
0086
0089
008C
008F
0092
0093
0094
0097
0097
0098
0099
0094A
009D
009E
00A1
00A2

2h
2D

S5A
5D

5D
5C

5D

BA

01
6E
Sk

4B
TC

6F

5A

F4
E5
4B
g7

84

Ab
5A

00

01

00

01

+14]

01

go
01
01

oo

00

01

00
01

1225
1230
1235
1240
1245
1250
1255
1260
1265
1270
1275
1280
1285
1290
1295
1300
1305
1310
1315
1320
1325
1330
1335
1340
1345
1350
1355
1360
1365
1370
1375
1380
1385
1390
1395
1400
1405
1410
1415
1420
1425
1430
1435
1440
1545
1450
1455
1460
1465
1470
1475
1480
1485
1490
1495
1500
1505
1510

ACHK

ACHY

MRCK
MRC1

WRL1

RDL1

RDL2

NXP1

CALL
CALL
RET

LHLD
LDA
CMP
JNZ
LDA
CMP
JNZ
STC

INX
SHLD
RET

LYI
SHLD
LHLD
PUSH
XRA
STC
PUSH

PUSH
MOV
CALL
JC
POP
RAL
JMP

POP
POP
poP
SHLD
PUSH
PUSH

PUSH
CMP
CNZ
CALL
CALL
JC
PGP
s RﬁL
T JMP

POP
~ POP
RAL
JC
POP
SHLD
PUSH
PUSH

AV-6

ouT8
0UT8

BBUF
BBUF+3
H

ACH1
BBUF+2

L
ACH1

BBUF

H,
DBUF +4
BBUF

PSH
PSW
M,A
ACHK
RDL1
PSW
WRL1

PSW
PSW

BBUF
PSW
PSW
MTER
ESCP
ACHK
NXP1
PSW
RDL2

PSW
PSW

T8T2
BBUF
PSW

APPENDIX V

FETCH ADDRESS
STOP ADDRESS
COMPARE HIGH ADDRESS

STOP ADDRESS LOW

SET CARRY IF ECUAL

INCREMENT START ADDRESS
STORE INCR START ADDRESS

INITIALIZE PASS COUNT
STORE IT

GET START LOCATION

SAVE START LOCATICN
INITIALIZE MASTER PATTERN
SET CARRY

STORE MASTER PATTERN

SAVE WORKING PATTERN
PATTERN 1 TQ MEMORY
CHECK IF LAST, INCREMENT
DONE WRITING PATTERN

GET WORKING PATTERN
SHIFT WORKING PATTERN

DO MORE WRITING

UNLOAD STACK

GET MASTER PATTERN
RESTORE START LOCATION
STORE START

SAVE START

SAVE MASTER PATTERN

SAVE WORKING PATTERN
CHECK IT

READ ERROR

CHECK FOR ESCAPE
SEQUENCE LOCATION
NEXT PATTERN !

GET WORKING PATTERN
SHIFT WORKING PATTERN
DO MORE

UNLOAD STACK

GET MASTER PATTERN

SHIFT STARTING PATTERN

TEST 1 IS COMPLETE. DC TEST 2
GET START

STORE START

SAVE START

SAVE MASTER PATTERN
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00A3 C3 bF 00 1515 JMP WRL1 CONTINUE TFST 1

DOAG 1520 ¢

00A6 E1 1525 TST2 POP H RESTORE START ADDR

00AT7 22 5S4 01 1530 SHLD BBUF STORE START ADDRESS
00AR ES 1535 PUSH H SAVE START ADDRESS

00AB AF 1540 XRA A INITIALIZE MASTER PATTERN
00AC 37 1545 STC SET CARRY

00AD F5 1550 PUSH PSW SAVE MASTFR PATTERN
OQAE 1555 #

00AE FS 1560 WRLZ2 PUSKE PSW SAVE WORKING PATTERN
Q0AF 77 1565 MOV M, A WRITE PATTERN TO MEMORY
00B3 CD 4B 00 1570 CALL ACHK INCR LOCATION, AND CHECK
00B2 DA BB 00 1575 JC RDLZ DONE WRITING

00B6 F1 1580 POP PSW RESTORE FATTERN

00B7 1F 158¢ RAR SHIFT PATTERN

00B8 C3 AE 00 159¢ JMP WRL?2 DO MORE

00OBB 1595 #

00BB F1 1600 RDL3 POP PSW UNLOAD STACK

0GBC F1 1605 poP PSW GET MASTER PATTERMN

DOBD E1 1610 POP H GET START

00BE 22 5&8 O 1618 SHLD BBUF STORE START

00C1 ES 1620 PUSH H SAVE START

00C2 F5 1625 PUSH PSW SAVE MASTER PATTFRN
00C3 1630 *#

00C3 F5 1635 RDLA4 PUSH PSW SAVE PATTERN

00CH BE 1640 CMP M CHECK IT

00C5 C4 F4 00 1645 CN2Z MTER ERROR

00C8 CD ES 00 1650 CALL ESCP CHECK FOR ESCAPE

00CR CD 4B 00 1655 CALL ACHK INCR LOCATION CXICE IF LauS8T
QGCE DA D6 00 1660 JC NXP2 NEXT PATTEFRN

oop1 F1 1665 pPOP PSW GET WORKING PATTERN
ooD2 1F 1670 RAR SHIFT WORKING PATTERYN
00D3 C3 C3 00 1675 JMP RDLY DO MORE READING

00D6 1680 ¢«

00D6 F1 1685 Nxp2 PQF PSW UNLOAD STACK

00p7 F1 1690 POP PSW GET MASTER PATTFRN

00D8 1F 1695 RAR SHIFT PATTERN

00DG DA 0A O1 . 1700 JC MTCP MEMORY TEST COMPLETI 1 ~SA°E
0oDC E1 1705 POP H RESTORR START

0oDD 22 S5A O1 : 1710 SHLD BBUF STORE START

00ED ES 1115 PUSH H SAVFE START

00E1 FS 1720 PUSH PS3SW SAVE MASTER PATTEPN
00E2 C3 AE Q0 1725 T JMP WRL2 DO MORE

00ES5 1730 ¢

00E5 DB (0 1735 ESCP IN VIDS ANYRODY KNOCK?

Q0ET E& 40 1740 ANI 4oH STATUS MASK

00E9 C8 1745 R? NO, CONTINUF

QOEA DB 01 1750 IN KBD1I YES, WHAT WAS IT?

00EC E6 TF 1755 ANT TFR PARITY MASK

QOEE FE 1B 1760 CPI 1BH ESC 7

0OFD CA 03 00 1765 Jz BGIN RESTART

00F3 C9 t770 ° RET NOT AN ESCAPE, CONTINUF
QOF4 1775 ®

00FY 1780 ® THIS ROUTINE MAPS FRRORS

O0FY 1785 ® INTO EBUF AREA

QO0F4 1790 ®

0O0FY4 D1 1795 MTER POP D

0O0F5 F1 1800 POP PSW /GET WRITE PATTERN
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4KRA STATIC READ/WRITE MEMORY MODULE APPENDIX V
BOF6 FS 1805 PUSH PSW

00F7 DS 1810 PUSH D

00F8 AE 1815 XRA M /EXOR READ PATTERN
D0F9 47 1820 MOV B, /SAVE IN B

O0FA 3A SB 01 1825 LDA  BBUF+1

OOFD E6 0C 1830 ANI OCH

OOFF OF 1835 RRC

0100 OF 1840 RRC

0101t 21 52 01 1845 LXI  H,EBUF

0104 85 1850 ADD L /COMPUTE MAP POINTER
0105 6F 1855 MOV  L,A

0106 TE 1860 MOV A ,M

0107 BO 1865 ORA B /PUT ERRORS IN MAP
0108 77 1870 MOV  M,A

0109 €9 1875 RET

010A 1880 #

010A 1885 ¥ GET HERE WHEN PASS COMPLETE

0104 1890 *

010A 3A 6E 01 1895 MTCP LDA  DBUF+Y4

010D 3C 1900 INR A

C10E 32 6E O 1905 STA  DBUF+4

0111 FE 04 1910 cp1 b

0113 CA 1D 01 1915 Jz PRINT /AFTER & PASSES

0116 E1 1920 POP H

0117 22 54 01 1925 SHLDP BBUF

011 C3 68 00 1930 JMP  MRC1

011D 1935 # :

011D 1940 ®* THIS ROUTINE PRINTS THE MAP

11D 1945 ®

011D OE 04 1950 PRINT MVI C,b

011F 21 55 01 1955 LXI H,EBUF+3

0122 5E 1960 LOOPY MOV E,M

0123 16 08 1965 MVl D,8

0125 CD 38 00 1970 CALL CRLF

0128 7B 1975 LOOP2 MOV  ALE

0129 07 1980 RLC

012A GF 1985 MOV  E,A

012B 06 47 1990 MVI  B,'G’

012D D2 32 0t ' 1995 JNC  PAST

0130 06 58 , 2000 MVYI B,'X!

0132 CD 2D 00 2005 PAST CALL o0©UTS

0135 15 2010 . DCR D

0136 C2 28 01 2015 . JNZ  LOOP?

0139 2B 2020 Dcx H

013A 0D 2025 DCR C

0138 C2 22 01 2030 JNEZ LOOP

013E CD 38 00 2035 CALL CRLF 7/ DONE

C141 CD 38 00 2040 CALL CRLF

G144 CD E5 QO 2045 LOOP3 CALL ESCP

0147 C3 44 01 2050 JMP  LOOP3

0144 2055 # N
0144 00 2060 FIN NOP  END OF PROGRAM - REF LAST LOCATION
014B 2065 ®

014B 2070 SCRA EQU  FIN AFTER THIS AREA
014B 2075 EBUF  EQU  SCRA+8H {08) ERRDOR MAP ARFA
0148 2080 BEBUF EQU  SCRA+10H (16) BINARY RUFFER
014B 2085 DBUF EQU  SCRA+20H (16) DATA BUFFER
014B 2090 AREA EQU  SCRA+40H (32) STACK AREA
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QruB
0148
014B
0148
0148
SYMBOL
ACH1
ACHK
AREA
BBUF

BGIN
CRLF
DBUF
EBUF
ESCP
FIN
INSS
KBDI
LGOP1
LOOF2
LOOP3
MRC1
MRCK
MTCP
MTER
NXP?
NXP2
ouT8
PAST
PRINT
PSHW

RDL1
RDLZ2
RDL3
RDLY
SCRA

TST2
VIDC
VIDS
WRL1
WRLZ2

VALUE
005D
004B
D184
0154

0003
0038
0164
0152
Q0ES
0144
0009
0001
122
0128
o4y
0068
0062
D104
00F i
0097
00D6
002D
0132
o11D
0006

go7C
0084
COBB
0oc3
0154
0006
00Ab
oo
0000
Q06F
OCAE

PROCESSOR TECHNOLOGY CORPORATICN

LINE
1260
1360
1065
1100
1615
1765
1070
1315
1110
1440

1085
1060
2030
2015
2050
1930
1155
1700
14365
1450
1660
11175
1995
1915
1340
1550
1805
1365
1465

575
1675

1065

1490
1185
1165
1380
1590

2095 VIDS EQU
2100 VIDO EQU
2105 KBDI EQU
2110 3P EQU
2115 PSW EQU
NUMBER REFRENCE
1275

1445 1570 1655
1125 1150 1245
1710 1825 1925
1970 2035 2040
1895 1905

1115 1845 1955
1650 2045

1750

1645

1205 1215 1225
1350 1370 1390
1560 1580 1600
1735

1515

1725
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APPENDIX V

STATUS PORT

DATA OUT PCRT
KEYBOARD INPUT PORT
STACK POINTFR

ACC & FLAGS

O = D

1250 1265 1295 1320 1405 1500 1530

1230 2005

1395 1415 1425 1455 1475 1480 1510
1605 1625 1635 1665 1685 1690 1720 1800
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