





K-1008-6 UNPACKING AND INSTALLATION

The K~1008-6 Integrated Visible Memory for the PET is a carefully engineered,
manufactured, and tested product that should operate perfectly when handled and
installed according to the following instructions. Note that the board is shipped
in a black conductive plastic bag. Since MOS integrated circuits are used, damage
from static discharge is possible. It is helpful to reduce static by working in an
area with concrete floors and a reasonable humidity level. If this is impossible,
at least avoid wearing rubber soled shoes and move slowly in the work area. When
unpacking or handling the board, touch the screw sticking up in the middle of the
heatsink first and release it last. Note that the preceeding comments apply
equally to the user's computer board which of course contains MOS IC's also.

ADDRESS AND FUNCTION SELECT JUMPERS
Due to the wvariety of PET configurations, the K-1008-6 Integrated Visible
Memory has a number of address and function select jumpers. However the board is
shipped with a "standard" jumper configuration installed which should be suitable
for a large number of customers. This standard configuration is described below:
1. Type of PET - new style with 32K of original equipment memory
2. Visible memory low address - 9000-9FFF

3. Visible memory high address - AGOO-AFFF

4, ROM socket addresses = socket 1 9000-9FFF
socket 2 AOQQO-AFFF
socket 3 BOOO-BFFF
socket 4 9000-9FFF
socket 5 AOQO-AFFF

5. External KIM bus addresses - PET addresses 2000-7FFF translate to KIM ad-
dresses 0000-5FFF. PET addresses AQQO-BFFF
translate to KIM addresses 6000-7FFF.

6. Device enables — Visible Memory low - disabled
Visible Memory high - disabled
ROM socket 1 - enabled
ROM socket 2 - enabled
ROM socket 3 - enabled
ROM socket 4 - disabled
ROM socket 5 - disabled
External KIM bus -~ disabled

7. Light pen registers - disabled (Note that the standard board comes without
the light pen register IC's. See the light pen sect-
ion for further discussion.)

8. Video iming - set for best video overlay on new style PET's,

Thus, when the board is installed and powered up, everything on the board except
the first three ROM sockets is disabled. If at all possible, installation and
initial test of the board should be with this standard configuration. Following
testing of the board, the jumper configuration may be changed to suit individual
needs by referring to the section entitled Jumper Options.



INSTALLATION INTO OLD STYLE PET'S

In order to install the K-1008-6 into an old-style PET the customer must obtain

a K-1007-2 connector board. This board plugs onto the old-style PET memory expan-—
sion conmector and provides a 60 wire ribbon cable connector that mates with the
K-1008-6 ribbon cable. It also connects to the PET's video output and its monitor
video input. Follow the instructions below to install and test the two boards:

1.

Remove the 4 screws on the underside of the PET cover to allow the top half of
the system to be tilted up.

Inspect for shipping damage to the boards and the ribbon cable. also inspect
the board bottoms for shorts caused by bent-over component leads or embedded
metal shavings.

Plug the small printed circuit board marked K-1007-2 onto the PET memory expan-
sion fingers. The board should be positioned so that the ribbon cable con-
nector and other assorted wires and connectors are facing upwards. At this
time the large K~1008-6 board and its ribbon cable should not be connected to
the K-1007-2.

Take the 3 separate wires LBRONN ¥ ;
(brown, red, and yellow) — /52
and solder them to the /} 177
indicated large power di- RED Y YELLOW
odes on the PET main logic E 7 R
board as shown to the “«— LEFT 5;
right: 7
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Leave the small white connector with three twisted-pair wires disconnected
until later.

Turn the PET power onm. Operation should be completely normal and not impaired
in any way. The interface must pass this test before continuing with the next
step. If the normal READY message does not appear, immediately turn power off
and check the installation. Check to see 1if the small board is plugged onto
the PET memory expansion port straight and is fully seated. Recheck the three
power wires to be sure they were installed properly and try again. If normal
PET operation cannot be cbtained, turn power off and carefully unplug the
K-1007-2 from the memory expansion comnector and try again. If still no luck,
remove the power wires and verify that normal PET operation is restored. If no
cause for the malfunction can be found, return the K-1007-2 to the factory for
warrenty repair or replacement.

Turn the PET power OFF!
Lay the K-1008-6 logic board flat on a non-metallic surface with the component

side up and plug the large red ribbon cable from it into the K-1007-2 as illus-
trated below: :
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13.

14.

15.

16.

17.
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19.

20.

Turn the PET power on. Operation should again be completely normal. If it is
not, turn the power off and check that both ribbon cable conmectors engage all
60 pins (i.e. not skewed one position left or right). If it becomes necessary
to unplug the ribbon cable, carefully pry off the comnector with a screwdriver.

Turn the PET power OFF and remove the 7 p051t10n (6 wires and 1 polarizing pin)
video connector which connects the PET main logic board to the display monitor.
NEVER OPERATE THE PET WITH THE MONITOR DISCONNECTED. The ungrounded monitor
will develop a high potential on its ground and destroy circuits when it is
later plugged back into the PET or K-1007-2.

Plug the white connector from the K-1007-2 board onto the pins which are now
exposed because the video cable was removed. It should be plugged on such that
the three twisted-pair wires exit the connector toward the right.

Plug the PET video cable connector removed in step 9 onto the black connector
on the K-1007-2 board. Polarizing pins in the connectors should prevent incor-
ract installation in steps 11 and 12.

Turn the PET on again. Operation should still be normal. If the monitor

screen should fail to light up, immediately turn power off and check instal-
lation of the two video cables.

Type the following command into BASIC: POKE 49151,2 and then a carriage return.
The screen should display a stable but semi-random dot pattern. If the screen
goes blank after switching, immediately turn power off and check installation
of the video cables and the K-1008-6.

Type the following command into BASIC: POKE 49151,3 and then a carriage return.
The screen should now display the semi-random pattern and normal PET video
overlayed (it will probably be impossible to actually read the PET screen but
its presence should be obvious. The leftmost column of PET video dots should
be 8 dots to the left of the leftmost column of Visible Memory dots. (The
previous assumes the standard jumper configuration. There is a jumper that can
be moved to make the dots line up more closely on the old PET's; see the sect-
ion entitled Jumper Optioms).

Type the following command into BASIC: POKE 49150,1 and then a carrige return.
The normal PET display should return.

Type the following command into BASIC: POKE 49151,3 and then a carriage return.
The screen should again show VM and PET video overlayed. WNext, locate the
7-pin black connector (2 of the pins have been cut off) at the rear of the
K-1008-6 board. Momentarily short the two pins closest to the trimpot with a
screwdriver. The standard PET display should return. This is the wuser RESET
for the K-1008-6 and is used to restore PET video and default device enables
after a program malfunction. The user may attach a remote pushbutton switch to
this connector if desired.

Type in the diagnostic program listed in the back of this manual. It verifies
that the Visible Memory portion of the board functions correctly as a memory.

Type in the short demonstration program listed in the back of this manual. It
will switch to Visible Memory, plot a sine wave, wait for about 10 seconds, and
then switch back to PET video.

This completes the installation and initial testing of the K-1007-2 and
K-1008-6 in an old style PET. See the Operation section for detailed operation
instructions. Also see the Jumper Options section for information on config-
uring the Integrated Visible Memory for maximum benefit on an old style PET.
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INSTALLATION INTO NEW STYLE PET'S OR CBM'S

Before starting the installation procedure, remove the 4 screws on the under-
side of the PET cover to allow the top half of the system to be tilted up. Look
inside the PET on the right hand side of the PET's printed circuit board about 2/3
of the way toward the rear. There should be two sets of two parallel rows of 25
small square posts sticking up. If edge fingers are instead seen, it is an old
style PET and the previous installation procedure must be used. Measure the gap
between the two sets of pins. If it is .2 inches, the K-1007-3 connector board
should be used with the K-1008-6. If it is .4 inches, a K-1007-4 connector board
should be used.

PET JUMPER SETTING

NOTE: If you do not wish to modify the PET's internal jumpers, read the System Con-
figuration section before installing the board. There may be an acceptable config~
uration listed that will not require the PET's jumpers to be changed.

Just to the left of the rearmost set of pins should be a set of jumpers that
looks somewhat like an integrated circuit. The setting of these jumpers controls
various buffers imside the PET. If they are not properly set, the PET will not be
able to read from the K-1008-6 and the graphic software may not work properly. The
jumper IC is a 20 pin device with thin metal links connecting pin 1 to 20, 2 to 19,
wess 10 to 11. When a link is intact or bridged with solder the jumper is said to
be closed. When a link is cut with a knife it is said to be open. A small, sharp
knife is required to cut the limks. By far the best type to use is called an
X-ACTO knife with a type 16 blade installed. Hobby shops usually have these and
they are inexpensive. When using the knife, shield your eyes as it is possible to
break the blade while severing a link. If the link to be severed had previously
been bridged with solder, use of solder wick is recommended to remove the solder.
Each of the 10 links is identified by a letter as shown in the drawing below:

SH-2
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Normally the jumpers are set only once. If frequent change is anticipated, one may
cut all of the links and then straddle a 10 position dipswitch over the jumper
block and solder it in place. This allows rapid change when desired.

NPRS

Basically there are three possibilities according to the built-in memory cap-
acity of the PET. The tables below show what to do for each possibility:

8K 16K 32K
Links open: HI K NR Links open:t KL HN R Links open:t KL M PR
Links closed: JLMP 8 Links cleosed: I JMP S Links closed: HI J N S
Visible Memory addressed Visible Memory addressed Visible Memory addressed
at 2000 and 3000. at 4000 and 5000. at 9000 and AQO0Q.
PET ROM sockets are PET ROM sockets are The 3 empty PET ROM
functional. functional. sockets are disabled

{sockets on K-1008-6
must be used)



1.

6.

STEP-BY-STEP PROCEDURE

After setting the PET jumpers (if changed), turn on the PET and verify that
normal operation has not been impaired. If it does not function normally, turn
the power off and double-check the jumper settings, both closed and open.

Inspect the two boards for any signs of shipping damage. Also inspect the board
bottoms for shorts caused by bent over component leads or embedded metal shav-
ings.

Plug the small printed circuit board marked K-1007-3 onto the PET memory expan-—
sion posts. The board should be positioned so that the red ribbon cable and
other assorted wires and connectors are facing toward the left of the PET. Be
careful to line up the two black sockets of the K-1007-3 with the pins on the
PET. A one position offset error is easy to make and would prevent proper oper-
ation. When plugging the connector board onto the PET, use a stack of index
cards between the PET printed circuit board ‘and bottom of the PET cabinet to
prevent bending of the PET printed circuit board due to installation pressure.
If it becomes necessary to separate the two boards later, very carefully rock
the K-1007-3 and ease it off straight. Excessive force will result in a sudden
release of the K-1007-3 and certain bending of the PET's commector pins. At
this time the large K-1008-6 board should not be connected to the ribbon cable.

The K-1007-3 board should have
been received with the power
cable already plugged in. TIf
not, the power cable may be
identified as having twisted -
orange, vellow, and green wires
but no white wires. Plug it
onto the black connector on the
K-1007-3 that has all 7 pins

\\i

present. It may be plugged in
either direction but it is / GREEN
easiest with the wires poilnting W/IRE

upward. The other end of the

/-
the rectifier diodes at the %

SCRAPE

COA T/N G-+ SCLDER

power cable must be soldered to
front left of the PET printed

circuit board as illustrated to é/////////////////////// //////6(

the right:

Leave the small white connector with three twisted-pair wires disconnected until
later.

Turn the PET power on. Operation should be completely normal and not impaired
in any way. The interface must pass this test before continuing with the next
step. If the normal READY message does not appear, immediately turn power off
and check the installation. Check to see if the K-1007-3 is plugged onto the
PET memory expansion port straight and is fully seated. Recheck the three power
wires to be sure they were installed properly and try againm. If normal PET
operation cannot be obtained, carefully unplug the K-1007-3 from the memory
expansion connector and try again. If still no luck, remove the power wires and
verify that normal PET operation is restored. Then carefully inspect the
K~1007-3 board for shorts caused by bent over component leads or embedded metal
shavings. If no cause for the malfunction can be found, returm the K-1007-3 to
the factory for warrenty repair or replacement.

Turn the PET power OFF!



17. Type in the diagnostic program listed in the back cof this manual. It verifies
that the Visible Memory portion of the board functions correctly as a memory.
Be sure to alter the Visible Memory starting address in the program if the VM
address jumpers were changed on the K-1008-6 board.

18. Type in the short demonstration program listed in the back of this manual. It
will switch to Visible Memory, plot a sine wave, wait for about 10 seconds, and
then switch back to PET video. Be sure to alter the Visible Memory starting
address if the VM address jumpers were changed on the K-1008-6 board.

19. This completes the installation and initial testing of the K-1007-3 and
K-1008-6 in a new style PET. See the Operation section for detailed operation
instructions. Also see the Jumper Options section for information on config-
uring the Integrated Visible Memory for maximum benefit on any of the several
types of new style PET's.

FINAL INSTALLATION

Although the K-1008-6 will operate perfectly OK outside the PET, most customers
will prefer to mount it inside the PET case for protectionm. Special mounting
brackets are available to properly support the board inside either a new PET or an
old PET. Order number K-1005-5 {$10.00 per set) for new style PEI's or number
K-1005-6 ($15.00 per set) for old style PET's.

If you attempt to mount the board without the brackets, be certain that none of
the printed wiring traces touch any of the various heatsinks on the PET printed
circuit board. This is particularly eritical on the old style PET's which have two
heatsinks which will short against the board unless prevented from doing so.

If the external bus is to be used to connect to additional MIU boards, a
K-1005-P card file will be needed. This card file is too large to fit inside the
PET so it and the K-1008-6 will sit on the right side of the PET. The K-1008-6
should be plugged into the top slot of the card file to maximize the effective
length of cable since it will have to come up and over the card file edge.



OPERATION

The K-1008-6 Integrated Visible Memory actually performs a number of functions
and each of these are under software and jumper control. TFirst of course it is an
8K Visible Memory useful for graphics and PET memory expansion. Next there are 5
ROM sockets which can hold a variety of preprogrammed ROM's from several manufac-
turers. A KIM expansion bus is available for further expansion using our mother-
board/card file and other KIM-compatible MTU expansion boards. Finally there is a
light pen register option that may be used in conjunction with a light pen for the
input of graphic data. All of these functions must be understood to be effectively
programmed and used.

VIDEO CONTROL REGISTER

The video control register is at location 49151 (BFFF in hex) in the PET's mem-
ory address space. By POKEing different values into it, it is possible to select
Visible Memory video, regular PET videc, an overlayed combination, or a blank
screen. The various POKE statements are listed below:

POKE 49151,1 Select regular PET video

POKE 49151,2 Select Visible Memory video

POKE 49151,3 Select both which gives an overlayed (logical OR) image
POKE 49151,0 Blanks the screen without erasing it

In addition, a PET reset, such as turning power off then on, or a K-1008-6 reset
will automatically select regular PET video omly. There is no restriction in
rapidly selecting different display modes and there will be no screen bounce or
other interference when the video modes are switched. The video control register
at BFFF (actually any address from BFOG - BFFF will work) is a write—only register
so there is no harm if ROM occupies the same addresses.

ENABLE CONTROL REGISTER

In order to provide the maximum usefullness with the 32K new style PETs, The
K-1008-6 has a bank switching feature that allows more tham one memory "device" to
share the same address space. The enable control register is used to determine
which "device" is enabled to respond to addresses at a particular time. The
K~-1008-6 has 8 different devices, each of which corresponds to a bit in the enable
control register as listed below:

DEVICE CONTROL REG VALUE BIT NO.
External KIM bus 1 0
Lower half of Visible Memory (top half of screen) 2 1
Upper half of Visible Memory (bottom half of screen) 4 2
ROM socket 1 8 3
ROM socket 2 16 4
ROM socket 3 32 5
ROM socket 4 64 6
ROM socket 5 128 7

The address of the enable control register is 48895 (BEFF) and the value POREd
there determines the mix of devices enabled. If more than one device is to be
enabled, the POKE value is the sum of their control register values listed above.
Thus to enable the Visible Memory and disable everything else, a POKE 48895,6 would
be executed. Like the video control register, the enable control register is
write-only so it may overlap ROM addresses with no ill effect. Note that disabling
the Visible Memory does mot affect display of the stored image; it merely inhibits
reading or writing through the PET bus.



Each of the 8 devices listed above may be independently addressed on 4K bound-
aries with jumpers. Thus it is perfectly feasible to have more than one at the
same address which is the key to the configuration flexibility of the K-1008-6.
However it is important that only one device at a given address be enabled at a
time so that they do not fight on the bus when enabled. Although the risk of elec~
trical damage from a bus fight is essentially zero, the noise created might cause a
program crash or alteration of memory contents.

Associated with the enable control register is a set of jumpers that defines
the default enable after a PET or K-1008-6 reset. When the reset occurrs, the
default configuration is automatically written into the enable control register in
order to return the system to a standard configuration even if due to a software
crash the desired value is not written there by software. With the standard jumper
configuration, a 56 is written (ROM sockets 1-3 enabled, everything else disabled)
after a reset. A set of 8 jumpers is provided to change the default configuration
to anything desired. See the Jumper Options section for further details.

ROM SOCKETS

The 5 ROM sockets are provided to allow the use of available ROM software such
as The Programmer's Toolkit, Commodore Word Processor, and others in systems with
32K of memory and the K-1008-6. It even allows incompatible ROM's (i.e. those
that occupy the same addresses) to be in the system simultaneously although only
one should be enabled at a time. When the ROM enable jumper in the PET is cut
(which is recommended for 32K PET's and is required for VM addressing above the
PET's screen addresses), any ROM's in the spare PET sockets will have to be removed
and plugged into the ROM sockets on the K-~1008-6. The correspondance table shows
the K-1008-6 ROM assignments with the standard jumper configuration:

PET ROM LOCATION K-1008-6 ROM LOCATION ADDRESS RANGE ENABLE REG DEFAULT

D3 ROM 1 90Q0-9FFF 8 ON
D4 ROM 2 ACOO-AFFF 16 ON
D5 ROM 3 BOOO-BFFF 32 ON
D3 ROM 4 9000-9FFF 64 OFF
D4 ROM 5 AQQO-AFFF 128 OFF

Thus if the ROM's currently installed in locations D3 - D5 in the PET (if any) are
removed and transferred to ROM sockets 1 - 3 respectively in the K-1008-6, then
after a reset, the operation of the PET should be unchanged with respect to aux-—
iliary ROM software. Note that the address range and default enable of all 5 of
the ROM sockets may be changed by altering jumpers on the K-1008-6 board.

The ROM sockets on the K-1008-6 are designed to hold standard 4K byte mask pro-
grammed ROM's known by the generic number 2332. EPROM's such as the 2716 or 2732
cannot be used because both chip select pins (20 active-low and 21 active high) of
the 2332 are used to select the ROM.

LIGHT PEN REGISTER

The light pen feature, when installed (4 type 74LS173 IC's must be installed in
sockets Ul-U4 and a jumper installed between pins 4 and 13 of U3l to make the
feature operable), will latch the current dot address when triggered by a negative-
going edge at the light pen input. The contents of this latch may be read at VM
high address plus 4094 (least significant half) and VM high address plus 4095 (most
significant half). Thus with the standard jumper configuration that puts the VM
high address at 40960 (A000), the lower light pen byte may be accessed with a
PEEK(45054) while the higher byte may be accessed with a PEEK(45055).



The X and Y coordinates (assuming that the 320 wide by 200 high graphic matrix
is entirely in the first quadrant and 0,0 is the lower left cornmer) of the light
pen register may be determined by executing the following BASIC statements:

LA=256*PEEK(45055 )+PEEK(45054)
Y=INT(LA/320)

X=LA-320*Y

Y=199-Y

Although the light pem register identifies a particular pixel, it would require a
very good light pen indeed (and well focused monitor) to actually be able to re-
solve a single pixel. 1In practice, the values read from the light pen register
will vary a few units either way each vertical scan of the screen providing the
light pen is actually picking up light from the sereen. In fact, since there is no
light pen "hit" flag, a light pen detect routine should wait until there 1is some
change in the register contents before returning a new pair of coordinates to the
calling program.

EXTERNAL KIM BUS

The K-1008-6 provides an edge connector with pinout similar to that on the
expansion connectors of KIM-1, SYM-1, and AIM-65 single board computers. In
addition, unregulated +8 and +16 volt power 1is provided on pins MIU has reserved
for that purpose. When the K-1008-6 is plugged into one of our K-1005-P card
files, up to & additional MTU expansion boards may also be plugged in. This
feature is most useful with the smaller 8K and 16K PET's because memory expansion
can then be accomplished with our K-1016 16K RAM board. If programmable ROM (up to
12K of inexpensive, readily available 2708 type EPROM) or numerous additional par-
allel ports are required, our K-1012 PROM/I0 board will provide it. The K-1020 can
be used for custom designed interfaces to the PET. Also our K-1013 disk control-
ler/16K RAM is interfaced to the PET in this manner. If it is desired to feed
external CCTV monitors with Visible Memory graphics, even a K-1008 Visible Memory
can be plugged into the card file. If it is addressed at the same location as the
Visible Memory on the RK-1008-6 (see Jumper Options), then anything written into the
K~1008-6 will also be written into the K-1008 and appear on the external monitors.
It is even possible to use multiple K-1008's for 320x200 gray scale graphics with
an external monitor (the PET's internal monitor camnot display shades of gray).

Unlike the 4K block size of the other 7 "devices" on the K-1008-6, the external
bus has a block size of up to 32K according to what 1is plugged into it. The
external bus is "disabled" by setting Address bit 15 high when bit 0 of the enable
control register is set to a zero. Therefore, no boards on the external KIM bus
should respond to addresses between 8000 and FFFF. Also, no boards on the external
bus should respond to addresses that the PET internal memory responds to or other
simultaneously enabled devices on the K-1008-6 respond to.

PET addresses are translated somewhat in conversion to KIM addresses on the
external bus. The translation listed below is that provided with the standard

K-1008-6 jumper configuration:

PET ADDRESS KIM ADDRESS PET ADDRESS KIM ADDRESS NOTES
0C00—-0FFF FOOO-FFFF 8000-8FFF FOOQ-FFFF 1. Can be altered by
1000-1FFF FOOO-FFFF 9000-9FFF FOOO-FFFFL jumper change.
2000-2FFF 0000-0FFF ADQO-AFFF 6000-6FFF!
3000-3FFF 1000-1FFF BOOO-BFFF 7000-7FFF! 2. When ext. bus is
4000-4FFF 2000-2FFF CO00-CFFF FOOO-FFFF disabled, all PET
5000—-5FFF 3000-3FFF DOCO-DFFF FOOO-FFFF addresses are
6000-6FFF 4000-4FFF ECOO-EFFF FOOO-FFFF translated to Fxxx.
7000-7FFF 5000-5FFF FOOO-FFFF FOOO-FFFF
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