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INTRODUCTION

This Heath Digital Computer is a versatile, 8-bit mi-
crocomputer and professional video terminal both
built into the same cabinet. The computing functions
and terminal operations are both controlled by sepa-
rate Z-80 microprocessors. The high quality
keyboard, video display, state-of-the art logic cir-
cuitry, and plug-in accessories make this Computer
outstanding.

Some features of }he Computer are:

® Up to 48k bytes of user-addressable mem-
ory.

® Wired and tested CPU and terminal logic
circuit boards.

® Aninternal monitor that automatically sizes
the memory and initializes the unit at
power-up. The monitor resides in 2k bytes
of ROM which contains load and dump
routines that eliminate the need for
bootstrap and loader programs at turn-on.

The information is displayed on a 12" (diagonal),
high-quality cathode-ray tube (CRT) that can display
2000 characters at one time (25 rows of 80 characters).
The P4 phosphor used in the CRT provides superb
character definition. Upper-case characters are
formed by a 5 X 7 dot matrix. Lower-case characters
that have descenders use a 5 x 9 dot matrix. The
Computer can also display 33 special graphic charac-
ters that can be arranged and grouped to form any
number of graphic displays and effects. The graphic
symbols are formed on an 8 x 10 dot matrix.

Special keyboard and software-controllable escape
sequences allow you to select and use many special
functions. These include:

® Using either Heath or ANSI escape sequ-
ences.

® FEight user-defined special function keys.

© Alternate keypad output (for sending more
user-defined special codes to your comput-
er).

® Shifted keypad (so you can obtain the

shifted keypad functions without using the

SHIFT key).

Keyboard enable/disable.

Keyclick enable/disable.

Cursor-type select (underline or block).

Auto LF (line feed), auto CR (carriage re-

turn). :

Hold screen mode (for scrolling lines and

pages).

® Cursor control (left, right, up, down, home).

Direct cursor addressing.

® Access and use of 25th line.

and you can also:

¢ Transmit page.

¢ Transmit 25th line.

® Insert and delete characters and lines.

® Enter and exit the graphics and reverse
video modes.

® Erase lines or page of text.

® Modify baud rates.
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INTRODUCTION

This Heath Digital Computer is a versatile, 8-bit mi-
crocomputer and professional video terminal both
built into the same cabinet. The computing functions
and terminal operations are both controlled by sepa-
rate Z-80 microprocessors. The high quality
keyboard, video display, state-of-the art logic cir-
cuitry, and plug-in accessories make this Computer
outstanding.

Some features of }he Computer are:

® Up to 48k bytes of user-addressable mem-
ory.

® Wired and tested CPU and terminal logic
circuit boards.

® Aninternal monitor that automatically sizes
the memory and initializes the unit at
power-up. The monitor resides in 2k bytes
of ROM which contains load and dump
routines that eliminate the need for
bootstrap and loader programs at turn-on.

The information is displayed on a 12" {diagonal),
high-quality cathode-ray tube (CRT) that can display
2000 characters at one time (25 rows of 80 characters).
The P4 phosphor used in the CRT provides superb
character definition. Upper-case characters are
formed by a 5 x 7 dot matrix. Lower-case characters
that have descenders use a 5 X 9 dot matrix. The
Computer can also display 33 special graphic charac-
ters that can be arranged and grouped to form any
number of graphic displays and effects. The graphic
symbols are formed on an 8 X 10 dot matrix.

Special keyboard and software-controllable escape
sequences allow you to select and use many special
functions. These include:

@ Using either Heath or ANSI escape sequ-
ences.

® Eight user-defined special function keys.

¢ Alternate keypad output (for sending more
user-defined special codes to your comput-
e1).

® Shifted keypad (so you can obtain the

shifted keypad functions without using the

SHIFT key).

Keyboard enable/disable.

Keyclick enable/disable.

Cursor-type select (underline or block).

Auto LF (line feed), auto CR (carriage re-

turn). :

Hold screen mode (for scrolling lines and

pages).

® Cursor control (left, right, up, down, home).

Direct cursor addressing.

® Access and use of 25th line.

and you can also:

Transmit page.

Transmit 25th line.

Insert and delete characters and lines.
Enter and exit the graphics and reverse
video modes.

Erase lines or page of text.

® Modify baud rates.
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The highly reliable, standard-size electronic
keyboard uses the universally accepted, standard
typewriter format. Each key stroke is affirmed by an
audible click.

A 12-key keypad duplicates the numeric key in a
calculator format. This lets you rapidly enter numbers
in programs that call for just numbers. In addition, the
shifted keypad functions allow you to insert and de-
lete lines and characters, and move the cursor. Plus,
an alternate mode allows you to interchange the
shifted and unshifted functions and send special
codes to your Computer.

The accessories* allow you to:

® Expand the memory (to 48k of RAM; order
model #H88-2 for each 16k).

® Install a floppy disk drive unit (H17-1) and
its interface circuit board (H88-1).

® Install a multiport serial interface circuit
board (H88-3).

® Install a cassette interface circuit board
(H88-5).

These features, along with the stylish molded cabinet,

make this Heath Digital Computer a versatile and
powerful computing center.

sne Computer



= g rEATHKITS

Page 2-1

SPECIFICATIONS

CPU AND MEMORY

CRT ..

Display Size .................. ... i
Character Size .............................
Character Type ..........ccooviniinnnn.

Tab ..

Z-80.

2.048 MHz.

16k bytes user RAM (expandable to 48k).
8k System for ROM and RAM.

8k reserved.

12" diagonal, P4 phosphor.

24 lines of 80 characters (with access to 25th line).
6.5" high x 8.5" wide.

0.2" high X 0.1” wide (approximate).

5 X 7 dot matrix (upper case); 5 X 9 dot matrix {lower
case with descenders); 8 X 10 dot matrix (graphics).
84 keys (60 alphanumeric, 12 function/control) plus a
12-key numeric/control pad.

Blinking, nondestructive underline.

Up, down, left, right, home, CR, LF, back space, and
tab, and cursor off.

Relative and direct.

Standard 8-column tab.

60 Hz at 60 Hz/50 Hz at 50 Hz line frequency.
Insert and delete character or line.

Erase page, erase to end of line, and erase to end of
page.

Audible alarm on receipt of ASCH BEL.

Normal and reverse by character.
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The highly reliable, standard-size electronic
keyboard uses the universally accepted, standard
typewriter format. Each key stroke is affirmed by an
audible click.

A 12-key keypad duplicates the numeric key in a
calculator format. This lets you rapidly enter numbers
in programs that call for just numbers. In addition, the
shifted keypad functions allow you to insert and de-
lete lines and characters, and move the cursor. Plus,
an alternate mode allows you to interchange the
shifted and unshifted functions and send special
codes to your Computer.

The accessories* allow you to:

® Expand the memory (to 48k of RAM; order
model #H88-2 for each 16k).

® Install a floppy disk drive unit (H17-1) and
its interface circuit board (H88-1).

® Install a multiport serial interface circuit
board (H88-3).

® Install a cassette interface circuit board
(H88-5).

These features, along with the stylish molded cabinet,
make this Heath Digital Computer a versatile and
powerful computing center.

*Some accessories are included with some Computer
models.
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SPECIFICATIONS

CPU AND MEMORY

Clock .

DISPLAY

CRT ..

Display Format.............................
Display Size ............... i,
Character Size .............................
Character Type .............cooiii ...

Tab ..

Z-80.

2.048 MHz.

16k bytes user RAM (expandable to 48k).
8k System for ROM and RAM.

8k reserved.

12" diagonal, P4 phosphor.

24 lines of 80 characters (with access to 25th line).
6.5" high x 8.5" wide.

0.2" high X 0.1" wide (approximate).

5 X 7 dot matrix (upper case); 5 X 9 dot matrix (lower
case with descenders); 8 x 10 dot matrix (graphics).
84 keys (60 alphanumeric, 12 function/control) plus a
12-key numeric/control pad.

Blinking, nondestructive underline.

Up, down, left, right, home, CR, LF, back space, and
tab, and cursor off.

Relative and direct.

Standard 8-column tab.

60 Hz at 60 Hz/50 Hz at 50 Hz line frequency.
Insert and delete character or line.

Erase page, erase to end of line, and erase to end of
page.

Audible alarm on receipt of ASCH BEL.

Normal and reverse by character.
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ACCESSORIES*

Floppy Disk (H88-4)
Number of Tracks ............ ... ... ... 40.
Sectors Per Track ....... ... ... ... .. ... ..., 10.
Formatted Bytes Per Sector.................. 256.
Spindle Motor Speed ......... ... 300 RPM +1%.
Data TransferRate .......................... 128 kHz.
Motor Start Time ............... .. .o ... 1 Sec.

Serial Interface (H88-3)
Channmels ...... ... i 2 EIA RS-232C (expandable to 3).
Each channel provides serial
data and primary RS-232C

handshake.
Qutput Levels . ............oo oot RS-232C.
InputLevels ... RS-232C compatible.
Character Length .................... ... ... 5,6, 7, or 8 bits.
Parity ... Even, odd, stick, or disabled.
Stop Bits ... 1, 1-1/2, or 2.
Baud Rates .........ccoiiiiiniiinn i Continuous, including all

standard rates to 19,200 baud.

Cassette Interface (H88-5)

DataRate .......crvriiiiiannai, 120 bytes/second.
Mark Frequency ............ ..., 2400 Hz.
Space Frequency ............ ... 1200 Hz.
Audio Qutput Level ................ ... ..... 500 mV peak-to-peak or
(Into High Impedance) 50 mV peak-to-peak.
Input Sensitivity .......... ... . o il 500 mV rms.
Speed Tolerance ............... ... ooiiin. +33% of recorded speed (wow +
flutter + speed difference).
Motor Control ........ ... i, 200 VDC maximum.
Contact Ratings ............. .. ..ot . 500 mA DC maximum.
GENERAL
Power Requirements .................. ... ... 120/240 volts at 90 watts max.
SIZE€ .o e e 13" high x 17” wide x 20" deep.
(33 x 43.2 X 50.8 cm).
Weight
Operating Temperature ..................... 10° to 35° Celcius.
Storage Temperature ....................... 0° to 50° Celcius.

The Heath Company reserves the right to discontinue products and to change specifica-
tions at any time without incurring any obligation to incorporate new features in
products previously sold.

*Some accessories are included with some Computer models.
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SET-UP AND TESTING

POWER LINE CONSIDERATIONS

If you need to change the position of the 120/240
switch (located on the bottom of the Computer), be
sure you change rear panel fuse F1 to the proper value
as follows:

For 120 VAC, use a 1.5-ampere, 125 volt, slow-
blow fuse.
For 240 VAC, use a 1-ampere, 250 volt, slow-
blow fuse.

The plug on the power cord is for standard 120 VAC
outlets. For 240 VAC operation in the U.S.A., cut off
and replace in a manner such that your power connec-
tion conforms with section 210-21 (b) of the National
Electric Code, which reads, in part:

“Receptacles connected to circuits having diffe-
rent voltages, frequencies, or types of current
(AC or DC) on the same premises shall be of such

design that attachment plugs used on such cir-
cuits are not interchangeable.”

When you install the new plug, make sure it is con-
nected according to your local electrical code. Units
with three-wire line cords must always have the
green wire connected to chassis ground.

Be sure the NOR/LOW switch (on the bottom of the
Computer) is set in its proper position to match your
line voltage as follows:

NORrange— 115 Vto 135 Vrms or 230 Vto 270
V rms.

LOW range — 100V to 120 V rms or 200 V to 240
V rms.

NOTE: If you donot know the value of theline voltage
in your area, set the NOR/LOW switch to NOR.
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CABINET REMOVAL

Whenever you need to remove the cabinet shell:

® Refer to the inset drawing on Pictorial 3-1,
insert the blade of a small screwdriver into
the notch in the latch plate, and then slide
the latch plate toward the back of the Com-
puter about 1/2".

® Likewise, open the latch plate on the other
side of the cabinet shell.

® WARNING: When the line cord is con-
nected to an AC outlet, hazardous voltages
can be present inside your Computer. See
Pictorial 3-1.

- -l

’
/
A
s
,

® Carefully tilt the cabinet shell back. NOTE:
Never allow the cabinet shell to hang un-
supported. (The hinges are designed so you
can easily remove the cabinet shell from the
chassis by sliding the cabinet shell to the left
once you have opened it completely.)

® Unplug the fan.

Simply reverse this procedure to close and lock the
cabinet shell back on the Computer.

WARNING: Boxed-in areas show
hazardous voltage locations.

SHELL
CABINET
TILT
\v“\~ BACK
U RN
L d \\\ \~
N L
~o 1
.1
Cd
C 4
N "
\~¢
} , ‘ ] LATCH
\” > 4 PLATE
PUSH
BACK

INSET

PICTORIAL 3-1
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TESTING

The purpose of the “Testing” is to verify that your
Computer is working properly. Therefore, it is not
necessary, at this time, to have a working knowledge
of your Computer. If, at any time during the ‘“Test-
ing,” you fail to obtain the proper results, refer to
Pictorials 5-1 and 5-2 (Illustration Booklet, Pages 8
and 9) to make sure the circuit board switches are
properly set. Then, if necessary, refer to the “Troub-
leshooting” section on Page 8-1.

INITIAL TESTS

WARNING: Never turn the Computer on and off in
rapid succession. This can damage the CRT.

{ ) Push the OFF LINE switch once or twice to be
sure it is in the out (up) position.

( ) Plug in the line cord and push the rear panel
POWER switch to ON. The speaker should pro-
duce two “beeps.” i

After a minute or so, the prompt (H:) should
appear and the cursor (short line) should blink
on and off at the upper left-hand corner of the
screen.

( ) Push the OFF LINE key to the down position.
Then simultaneously push down the CTRL and
G keys. Again, the speaker should “‘beep.”

() PresstheGkey. Thistime, you should hear only
a “tick.” (You should hear a tick each time you
press a key.) Also, the letter “g” will appear on
the screen.

( ) Release the OFF LINE key to its out position.
() Push the right-hand SHIFT and RESET keys.

MEMORY TEST

This test will test the user RAM in your Computer.
(All other memory is reserved and will not be tested.
See the “Memory Map” (Page 5-6) under ‘““Heath Sys-
tem Configuration” on Page 5-1.) The routine will
first load a number into each byte of RAM (example:
000 isloaded into each memory location first). Then it
will go back and read the number at each location,
check it to be sure it is correct, add 001 to the number,

place the new number back into the memory location
it just read from, and then go on to the next address.
This procedure is repeated until all the user RAM is
tested for all possibilities, and then starts over.

The test routine first clears the CRT and then displays
the memory test message, the last working address
(LWA) in the user RAM area (16k = 137377, 32k =
237377, and 48k = 337377), and the pass value {cur-
rent value stored and read out of RAM).

Example:

Dynamic RAM test
LWA = 137377 (for 16k of user RAM)
Pass = 015 (current value stored and read
out of RAM)

If the memory test detects an error before it reaches
the end of the memory (LWA), the address where the
error occurred and the actual contents that was read
will be displayed.

Example:

Dynamic RAM test
LWA = 137377
Pass = 015
ERROR @ 132241 = 017

This means that there is a problem with bit 1 (of 0-7) at
address 132241. If the test is successful, the PASS
number will reach 377 and then start over. This will
take approximately 5, 10, or 15 minutes; depending
on how much memory you have installed.

( ) To start the test, be sure that you have the “H:”
prompt. (If not, hold down the right-hand
SHIFT key and then push the RESET key. The
Computer will reset. Then type G7375®
(shown as underlined below). [€ means to
push the RETURN (carriage return) key.] The
Computer will automatically insert the “0’’ and
spaces, so the entire entry will be:

H: Go 7375@

To stop the test, simultaneously push the right-hand
SHIFT and RESET keys.
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Memory failures usually fall into two categories: data
and address. A data failure constitutes a particular
number or group of numbers from 000 to 377 that
cannot be written into or recalled from memory. This
type of failure may be due to a solder bridge or defec-
tive cells in a memory chip. Since there are eight
memory IC’s, one for each bit of a byte, itis possible to
write a combination of bytes at the address where the
test routine failed to determine which, if any, of the
memory IC’s are at fault. If the memory IC’s are inter-
changed between bits, the difficulty should move
with the faulty IC. Be careful when you interchange
memory IC’s since these IC’s are MOS devices. The
following chart will help you locate each memory IC.

HIGHEST
16k | U549 |U548|U547| U546 | U545 | Usad| US43 | Us42
(H88-2)

MIDDLE
16k | U541|U540| U539 US38 | US37 | US36| U535| U534
(H88-2)

LOWEST
16k U533 1U532]| U531| U530| U529 U528] U527 U526

D7 D6 D5 D4 D3 D2 Dt Do

. m— . cottm—
MOST LEAST
SIGNIFICANT SIGNIFICANT
DATA DIGIT DATA DIGIT

Address faults are the most difficult to isolate. They
may be caused by solder bridges between address
lines on the circuit board or by a faulty memory IC.
When address lines are shorted together (held high or
low), the CPU cannot access the memory locations
requested. Often, more than one address will access
the location. Therefore, recalling how the ‘“Memory
Test” functions, you can see that a given memory
location will be incremented too often.

The most practical approach for locating an address
failure is to substitute memory IC’s or address buffers
(U513 and U514), one at a time, until you locate the
problem.

COMPUTING TEST

This test will test the computing portion of your
Computer. You will first enter a short program into
the Computer and then run it. If you make a mistake
entering a number, just start over. It is a very short
program,

( ) Simultaneously press down the right-hand
SHIFT key and the RESET key. The Computer
will reset and then give you the “H:” prompt.

) Type S; the Computer will finish the word
“Substitute.” Type 040100 and push the RE-
TURN key. The computer will respond with:

040100 XXX__(EachX canby any digit 0-7).

{ ) Enter 076 and push the SPACE bar. The new

display should be:
040101 XXX ___

( ) Enter 011 and push the SPACE bar. The new
display should be:

040102 XXX ___
{ ) Enter 315 and push the SPACE bar.

( ) Continueby making the following entries. Push
the SPACE bar only once after each entry.

START CONTINUE
@ 307 100
003 040
074 303
376 102
155 040
312
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( ) Push the RETURN key. The Computer will re-
spond with the “H:” prompt.

( ) Type P; the Computer will print the words
“Program Counter.”

Enter 040100 and then push the RETURN key. Again
the computer will respond with the “H:” prompt.

In the next step, the Computer will print several sym-
bols, the numbers 0 through 9, several more symbols,
the alphabet in capital letters, some more symbols,
and part of the alphabet in lower case letters — all on
one line. Then it will keep printing this line, and soon

will scroll the top line off the page. (NOTE: The bot-
tom line will be flashing.) To stop the program, again
push the right-hand SHIFT and RESET keys.

( ) TypeG;thecomputer will print the word “GO.”’
Then push the RETURN key.

NOTES:

1. If your accessories are not installed, proceed to
“Accessory Installation” and install them.

2. If your accessories are installed, proceed to the
“Configuration” (Page 5-1) and “Operation”
(Page 6-1) sections.
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ACCESSORY INSTALLATION

NOTE: If you purchased the WH89 Computer (or have
no H88 accessories), proceed to “System Configura-
tion” on Page 5-1. Otherwise, perform the following
steps that apply to your accessories.

Unplug the line cord and remove the cabinet shell.
See Pictorial 3-1 (Page 3-2).

H88-2 MEMORY EXPANSION

The H88-2 Memory Expansion Accessory consists of ( ) Remove the two screws that hold the CPU logic
eight MK4116-4 (#443-904) integrated circuits. circuit board in place.

Refer to Pictorial 4-1 (Illustration Booklet, Page 1) for ( ) Disconnect the cables from the circuit board
the following steps. and lift the circuit board out of the Computer.
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CAUTION: Integrated Circuits (IC’s) are complex
electronic devices that perform many complicated
functions in the circuit. These devices can be dam-
aged during installation. Read all of the following
information before you install the IC’s.

The pins on the IC’s may be bent out at an angle, so
they do not line up with the holes in the IC socket. DO
NOT try to install an IC without first bending the pins
as described below. To do so may damage the IC pins
or the socket, causing intermittent contact. :

1C LEADS

Before you install an IC, lay it down on its side as
shown below and very carefully roll it toward the pins
tobend the lower pins into line. Then turn the IC over

and bend the pins on the other side in the same man-
ner.

Make sure that the pin 1 end of the IC is positioned
over the index mark on the circuit board (see the
detail at the top of this page). Also make sure that all
of the pins are started into the socket. Then press the
IC firmly into the socket. NOTE: An IC pin can be-
come bent under the IC and it will appear as though it
is correctly installed in the socket.

These memory IC’s are called “protected 1C’s.” They
can be damaged by static electricity. Once you re-
move a protected IC from its protective foam packing,
DO NOT lay the IC down or let go of it until it is
installed in its socket. When you bend the leads of a
protected IC, hold the IC in one hand and place your
other hand on your work surface before you touch the
IC to your work surface. This will equalize the static
electricity between the work surface and the IC.



Page 4-3

B s iEATIRITS
1. () Install eight memory IC’s at locations U534 JUMPER TO
through U541, unless IC’s have already 1J504 0
been installed there. Jj503 0
2. () Ifyou still have eight memory IC’s not in- gzgi (1)
stalled, install them at locations U542

through U549,

If you performed step 2 above (for a total of
48k of memory), set the indicated jumpers
as follows:

JUMPER TO
JJ504 0 -
JJ503 0
JJ502 1
JJ501 0

If you performed only step 1 above (for a
total of 32k of memory), set the indicated
jumpers as follows:

If for some reason you remove memory
(place the IC’s in protective foam) and have
only the basic 16k installed (IC’s U526
through U533), set the indicated jumpers as
follows:

JUMPER TO
Jj504 0
JJ503 0
JJ502 0
JJ501 0

Now reinstall and reconnect the CPU logic cir-
cuit board, reinstall the cabinet shell, (unless
you intend to install other accessories now),
and reperform the “Memory Test” on Page 3-3.

FLOPPY DISK (H88-4)

PARTS LIST
HEATH QTY. DESCRIPTION
Part No.
181-3055 1 Wired floppy disk

interface circuit board
134-1074 1 Ribbon cable
206-1331 1 Mu-Metal shield
204-2420 1 Top floppy bracket
204-2421 1 Bottom floppy bracket
205-1804 1 Support bracket
442-30 1 uA309k 5-volt regulator
442-650 1 78H12 12-volt reguiator
443-764 2 2114 1C
444-19 1 2316 IC
75-124 1 Large paper insulator
75-108 3  Small paper insulator
346-64 4"  Large sleeving
'250-56 1 6-32 X 1/4" screw
250-89 3 6-32 x 3/8" screw
254-1 1 #6 iockwasher
250-137 1 8-32 x 3/8" screw
254-2 1 #8 lockwasher
255-47 1 3/8" spacer
390-1675 1 H89 label
352-31 1 Thermal compound
448-258 1 Diskette

1 H17-1 floppy

drive unit
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CPU LOGIC CIRCUIT BOARD
(1\(ﬁy/'/;'I'urn the Computer off, unplug the line cord
and remove the cabinet shell. See Pictorial 3-1
on Page 3-2. —
INDENTATION HOTCH mnf ) nlnct/// NoTeH

Refer to Pictorial 4-2 {Illustration Booklet, Page 2) for
the following steps.

\(\} ) Remove the two screws that hold the CPU logic

circuit board in place.
\(\\) ) Disconnect the cables from the circuit board
and lift the circuit board up out of the Compu-
ter.

CAUTION: Integrated Circuits (IC’s) are complex
electronic devices that perform many complicated
functions in the circuit. These devices can be dam-
aged during installation. Read all of the following
information before you install the IC’s.

The pins on the IC’s may be bent out at an angle, so
they do not line up with the holes in the IC socket. DO
NOT try to install an IC without first bending the pins
as described below. To do so may damage the IC pins
or the socket, causing intermittent contact.

I
I I
! I
1

1
! |

IC LEADS

Before you install an IC; lay it down on its side as
shownbelow and very carefully roll it toward the pins
tobend the lower pins into line. Then turn the IC over
and bend the pins on the other side in the same man-
ner.

E
I

i
d PINT
PIN 1 PIN 1 PiN 1 PIN-1

Make sure that the pin 1 end of the IC is positioned
over the index mark on the circuit board (see the
detail at the top of this page). Also make sure that all
of the pins are started into the socket. Then press the
IC firmly into the socket. NOTE: An IC pin can be-
come bent under the IC and it will appear as though it
is correctly installed in the socket.

These IC’s are called “‘protected IC’s.” They can be
damaged’ by static electricity. Once you remove a
protected IC from its protective foam packing, DO
NOT lay the IC down or let go of it until it is installed
in its socket. When you bend the leads of a protected
IC, hold the IC in one hand and place your other hand
on your work surface before you touch the IC to your
work surface. This will equalize the static electricity
between the work surface and the IC.
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Install the three IC’s as follows:
U523: 2114 (#443-764).
U525: 2114 (#443-764).
U520: 2316 (#444-19).

"
(™
NG

as shown (connected to lower two pins)

,. TN,

ut a 3/4” X 3/4” piece of insulating paper from
ne of the small insulating papers supplied.

Remove the protective paper backing from the k\‘\
insulating paper and press the insulating paper
against the side of crystal X502 as shown.

Refer to Pictorial 4-3 (Illustration Booklet, Page 3) for

the following steps.
\t ) Remove the two screws that hold the right-hand \\

accessory mounting bracket and set the bracket
_ aside temporarily.

, () ?Refer to the inset drawing, twist the small-plug
\%énd of the floppy cable as shown, and slide the
E length of large sleeving over the cable and posi-

E tion it as shown in the Pictorial.

Be sure the marked edge of the floppy cable is
positioned as shown. Then push the smaller
plug into the connector of the floppy disk I/O
circuit board.

Q)

Plug the floppy circuit board into the CPU cir-
cuit board at P506 and P512. Be surethe insulat- | .
ing paper on crystal X502 is between the crystal

and the cutoff pi the floppy disk I/O circuit ™

(\Q

( ) Remount the accessory mounting bracket. Be
* sure the nylon guide holds the edge of the cir-
cuit board. Then set this assembly aside tem-
orarily, -

POWER SUPPLY

Refer to Pictorial 4-4 (Illustration Booklet, Page 3) for
the following steps.

“~) Remove the two screws that hold socket U103
and set the screws aside.

WARNING: You will be using Dow Corning 340

W)

(\)

this compound is not caustic, it may cause temporary
discomfort if it gets into your eyes. If this happens,
rinse your eyes with warm water. If the compound
gets on your clothing, it may require professional
cleaning, so handle the compound carefully. This
compound contains zinc oxi(des,/Siﬂz—andslight traces
of CO,. - .

Check to be sure that Jumper Jj508 is at positif;n\y ) Locate the thermal compound pod and make a

small slit in one side.
&

)

Spread a small amount of thermal compound
onto the 78H12 integrated circuit (#442-650).
Squeeze the pod to remove the compound.

U103: Notice the wide space of the IC and in-
stall the IC in socket U103. Be sure the socket is
properly seated in its mounting holes in the
heat sink and then install the two screws you
removed earlier.

) U102: In the same manner, install the £ A309K
IC (#442-30) at U102.

If you have a voltmeter, make the following tests.
Otherwise, proceed to “CPU Board Reinstallation.”

Connect the common voltmeter lead to the heat
sink as shown.

NOTE: If you do not obtain the proper results in
the following steps, immediately unplug the ‘
line cord and proceed to “Troubleshooting” on |
Page 8-1. Be sure to correct the problem before

you proceed.

Plug intheline cord and turn on the Computer.

Measure TP1. The voltage should be + 4.5to+
5.5 volts DC. '

;-
Measure TP2. The voltage should be + 10.8to +
13.2 volts DC. -

et e
7

Turn off the Computer and unplug the line
cord. Then disconnect the voltmeter and set it
aside. /

U Board Reinstallat;(;n

1
) Remount and reconnect the CPU logic circuit
board. See Pictorial 4-2 (Illustration Booklet,

thermal compound in the following steps. Although Page 2).
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Refer to Pictorial 4-5 (Iustration Booklet, Page 4) for
the following steps.

“ot”) Unpack your floppy drive unit (H17-1).

The Floppy Disk drive unit supplied to you may have
one of two different circuit boards. Parts A and B of
Pictorial 4-5 (Illustration Booklet, Page 4) show por-
tions of these two circuit boards. Examine the circuit
" board on the Floppy Disk drive unit that you have. If
the programming plug has eight jumper strips, refer
to Part A of Pictorial 4-5 for the following steps. If the
ogramming plug has onl@@mper strips, refer to
‘%E/ %@f/Pictorial 4-5 for the following steps. It is a
good idea to circle or put a check mark beside the
appropriate part (A or B) of Pictorial 4-5 that pertains

- to your particular drive unit.

| (\C) Use a knife or other suitable tool and cut strips
DS1 and DS2 of the programming plug.

(\T Examine the circuit board foil labeled “MUX”
(shown in Part A of Pictorial 4-5) or the “MX”
jumper strip (shown in Part B). If your drive unit
has an uncut foil or jumper strip, use a knife or
other suitable tool and very carefully cuta small
gap in the foil or jumper strip.

NOTE: This drive unit is referred to in software as
SY#:.

o
¢
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Refer to Pictorial 4-6 (Illustration Booklet, Page 4) for

the following steps.

(™) Refer to Detail 4-6A and remove the six screws

~—d

that hold the bezel cover and bezel cover plate.

Set the bezel and plate aside.You will use the

screws in the following steps.

[ o
(-

l
|
I

4

RESN}(;(VE l BEZEL /
SCREWN EEXEER
N
I
I

@&

/
BEZFi |
covr-‘«/’

Detail 4-6A
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@Refer to the inset drawing on Pictorial 4-6, re=~~4(]) Refer to Detail 4-6C and mount the bottom
move the protective backing from the H89 label, floppy bracket to the front panel with two 6-32
and press the label in place on the front of the X 3/8” screws.

Computer.

- ) RefertoDetail 4-6B and remove and discard the
nut from the transformer at T1. Then install a
3/8" spacer at T1.

/' \ NO%
REMOVE\A\ND\

DISCARD NUT

NN

-

3/8" SPAC

Detail 4-6B

SCREW

BOTTOM
FLOPPY BRACKET

Detail 4-6C
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Refer to Detail 4-6D and mount the top floppy
bracket to the front panel with two 6-32 x 3/8"
screws and to the bottom floppy bracket with
two 6-32 X 3/8" screws. Use screws you re-
moved earlier as necessary but DO NOT tighten
the screws at this time.

RefertoDetail 4-6E, remove the protective back-
ing from a piece of small insulating paper, and
press the paper onto the floppy drive unit as
shown.

) - Insert the floppy drive unit part way into the

Computer as shown and connect the 4-wire
power plug as shown in Pictorial 4-6.

Connect the ribbon cable to the floppy as
shown.

Leave the floppy drive unit in its present position and
perform the “Rotational Speed Test” which follows.

N -= sz

SMALL INSULATING

T0P
FLOPPY BRACKET

Detail 4-6D

Detail 4-6E

32 x3/8"
SCREW
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Rotational Speed Test

This test will check the rotational speed of the floppy
disk drive. After the test starts, it will display the disk
drive speed test message and a “speed equals’’ mes-
sage as follows: -

Disk drive rotational speed test
Drive speed =

The word “Working” will be flashed on and off at the
home position and a drive speed number (in octal),
which should be as close to 200 as possible, will
update with each flash on the screen. The rotational
speed tolerance is one percent. The displayed value
should be between 166 and 212 (remember, octal
numbers jump from 177 to 200). Do not adjust the
speed unless it is out of tolerance.

Your drive unit has a control labeled R30 or R7, which
isused to vary the drive speed. This control is located
near the lower edge of the circuit board as shown in
Pictorial 4-7, or on the other side of the drive if your
drive is like the one shown in Detail 4-7A. This ad-
justment may be extremely sensitive so, if an adjust-
ment is necessary, do not turn it far in either direction.
Less than one degree of rotation in either direction
should bring the drive speed into tolerance. Turn the
control clockwise to decrease the speed or coun-
terclockwise to increase it.

You may have to perform this test again at some future
time, depending upon how heavily your floppy is
used. As the drive bearings wear, the speed may

change slightly. Fluctuations within the tolerance are .

normal and may be attributed to variations in temper-
ature and humidity.

™.
™.

C/ ) Plugintheline cord and turn on the Compufer\. OOU | 7()\

~

drive as shown, and close the door. The test will
not start until thisis done. Also, the test will not
damage the data on the diskette. h

Be sure the OFF LINE key is up (out). Then
obtain the “H:” prompt. (Simultaneously push

the right-hand SHIFT and RESET keys if neces-
sary.) ~

Type G7372@. The total entry will
H: Go 73726
and the test will start.

Refer to Pictorial 4-7, install a diskette into the

.

PICTORIAL 4-7

Detail 4-7A

"(x‘\ ) Ifthedrive speed isless than 166 or greater than
212, carefully adjust R30 or R7 with a small
screwdriver until the speed is within tolerance
and as close to 200 as possible.

\ (X ) Simultaneously push theright-hand SHIFT and
RESET keys to stop the test.

Remove the diskette from the drive unit.

) Turn off the Computer and unplug the line
cord.

Unplug the floppy drive unit and remove it
from the Computer. NOTE: Be sure the small
connector on the floppy drive unit is still con-
nected.
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TIGHTEN THESE
SCREWS

? MU-METAL

SHIELD

?6—32 x 3/8"
/ SCREW

RiBBON
CABLE

WASHER

& N#6 L0CK
\ 6x32x1/4" A
SCREW , =
#8 LOCKWAS\HEV@ /
D \[surrort
/ BRACKET

8-32 x 5/16"
SCREW PICTORIAL 4-8
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LARGE ]
INSULATION MU-METAL
PAPER . SHIELD

SMALL RS
INSULATION \ !
PAPER W

Detail 4-8A

Final Installation \I\&) Slide the drive unit the rest of the way into the

- Computer and secure it and the mu-metal

Refer to Pictorial 4-8 for the following steps. shield in place with three 6-32 x 3/8” screws as
shown.

\ AL - 3
\Kk) Slsif:;‘ dt‘;? ‘;ﬁi\:}né?ﬁ:j ri (;rslg‘lr(;nt;]}]eeggt:;fi?li\\{?%] Tighten the four screws you left loose earlier.
backing from the large insulation paper and
press the insulation paper onto the shield as
shown.

() Install the support bracket as shown in Pictorial
4-8. Use an 8-32 X 5/16” screw and #8
lockwasher at T1 and a 6-32 x 1/4” screw and

#6 lockwasher at A.
) Again refer to Detail 4-8A and, in a similar

manner, install a small insulating paper on the

mu-metal shield. Position the paper with the If you have another accessory to install, do it now.

long edge as shown. Otherwise, proceed to the “System Configuration”
(Page 5-1) and ‘““Operation” (Page 6-1) sections.

(\) Position the mu-metal shield into the Computer
as shown. Then slide the floppy drive unit part
way. into the Computer and reconnect the
power cable and ribbon cable.

Page 10 of 10
H88/595-2267
591-3004
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Detail 4-9A
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H88-3 SERIAL INTERFACE
PARTS LIST
HEATH QTY. DESCRIPTION )
Part No. /. (/) RefertoDetail 4-9A and mount the D-connector
~ of the DTE cable (#134-1070) at B on the rear
181-3053 1 Wired serial inter- panel. Use the hardware that is already at loca-
face circuit board tion B and mount the connector so the black

134-1070 1 DTE cable wire is positioned as shown in the Pictorial.
134-1073 1 DCE cable . :

2

) Connect the black wire to solder lug C and sol-
NOTE: IC sockets U603, U607, and U608 do not have iC’s der the connection. There is another wire al-
installed in them. '

ready connected here.
. INSTALLATION \( )} Route the free end of the cable through the rear
\ﬁ panel opening and under the terminal and CPU
( Unplug the line cord and remove the cabinet logic circuit boards, and plug it onto P605 of the
shell. See Pictorial 3-1 on Page 3-2. serial interface circuit board. Be sure the brown
wire is positioned as shown in the Pictorial.
Refer to Pictorial 4-9 (Illustration booklet Page 5}&[@\(\)
the following steps. ) In a similar manner, install the DCE cable

(#134-1073) at A, solder the black wire to solder
\[\) ) Remove the four screws that hold the rear panel lug C, route the cable under the circuit boards,
connector plate and set the screws aside. and plug the free end into P603.
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PICTORIAL 4-10

Refer to Pictorial 4-10 for the following steps.

(/ Y—Remove the two screws that hold the right-hand
accessory mounting bracket and set the bracket
aside temporarily.

Plug the serial interface circuit board into the
CPU logic circuit board at P505 and P511.

)

Remount the accessory mounting bracket. Be
.. sure the nylon guide holds the edge of the cir-
cuit board.

This completes the installation of your Serial Inter-
face Accessory. Refer to *‘System Configuration” and
the “Operation” section to properly set the circuit
board programming jumpers and learn about the op-
eration of this Accessory.

If you intend to install the H88-5 Cassette Interface
accessory, proceed to Page 4-15 and do it now.
Otherwise, replace the rear panel connector plate
with the four screws you removed earlier. Be careful
and do not overtighten these screws. Then proceed to
“System Configuration” on Page 531.
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H88-5 CASSETTE INTERFACE

PARTS LIST

HEATH QTY. DESCRIPTION
Part No.

5,
181-3054 \ Wired cassette interface

%, , circuit board
343-11 %“s Shielded cable
347-55 \ijz Flat 8-wire cable

347-6‘0\% " 2-wire cable
432-958 §1 Flat connector shell

Eﬂ OE8IRITET,
&\\\\\\\\\

432-866 8  Spring connector

432-794 =4 Male connector shell
with ears

432-855 ™~\8 Female pin

432-183 M‘ﬁ Female connector shell

432-854 8 Male connector

438-26 ‘S\\AZ Red phone plug
438-52 ™\2 Black subminiature
T, phone plug
AN
346-67 \2-1/ " Heat-shrinkable tubing

(e] Vi Y 3 1 (NCHES) 2

e, e spe el Ly o
iaazanazas LS T + T
o 5 1 (@M 2 3 4 5
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CABLE ASSEMBLY

Refer to Pictorial 4-11 (Illustration Booklet, Page 6) fc>\

the following steps.
™)

Tt )

Cut a 2-foot length of flat 8-wire cable

Refer to Detail 4-11A and prepare end A of the
flat 8-wire cable as shown. Usediagonal cutters
or a knife to start separating the wires.

CABLE
END

A

=
G
%
SEPARATE EACH END 1%,

1/8"» H

—

S
b

e

=

REMOVE 1/8" OF INSULATION FROM THE END OF
EACH WIRE.

SOLDER

OLDERING
IRON

~

TWIST THE FINE WIRE STRANDS AND APPLY JUST
ENOUGH SOLDER TO THE BARE WIRE END 7O HOLD
THE FINE STRANDS IN PLACE.

Detail 4-11A

0 Yo Y% 3, 1 (INCHES)
| 178 3r8 | 5/8, 7/8 y 1
f H A ; .

2
L, - -
p———+ e N B

|
[—

Refer to Part 1 of Detail 4-11B and crimp and
solder a female pin (#432-855) on the end of
each prepared wire. Remove 1/2 of each indi-
cated tab on the female pin‘before you crimp it
to the wire.

CuT OFFA@@ oy |FEALE
: Pl
PART 1 0 :N |
%
CRIMP AND
CRIMP SOLDER
AROUND
INSULATION
INSET
PART 2
NOTCHES

FEMALE CONNECTOR
SHELL WITH EARS

Detail 4-11B

H |
e -

[
0O 5 1 (€M) 2 3 4 s 6 7 8
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HEA&‘HKITG
PART 1 BEND OVER INSULATION
GRAY  CUT AETER CONNECTION
. . HAS COOLED
\
8-WIRE o
CABLE CRIMP OVER BARE
RN END OF LEAD
1” AND SOLDER
PART 2 1/2" “~ SPRING
1/8" CONNECTOR
GRAY
e SLOTS
_ e
o FLAT
B RN CONNECTOR

Detail 4-11C

NOTE: Refer to Part 2 of Detail 4-11B and insert the
female pins on the end of the following wires into the
male connector shell with ears as follows. Note that
the hole numbers are stamped in the back of the con-
nector. Each time you install a pin, gently pull on the
wire to make sure the wire is locked in place.

( “s}) Green wire in hole 1.

( ) Do not install a pin in hole 2.

Detail 4-11D

() Violet wire in hole 3.
S NOTE: Insert the spring connector on the ends of the

following wires into the flat connector shell as fol-
lows. Note that the number 10 is stamped in the end of
the connector. Each time you install a connector pin,
gently pull on the wire to make sure the wire is locked

( ‘)\; Blue wire in hole 6. 1n place

( ) Yellow wire in hole 4.

{ ) Red wire in hole 5.

{ ) : Orange wire in hole 7 Gray wire in hole 3.

(1"')‘,\_Brown wire in hole 8. ( ) Violet wire in hole 4.

{ ) Gray wire in hole 9. : (:‘a_:: ) Blue wire in hole 5.

E ) Refer to Part 1 of Detail 4-11C and cut end B of (") Green wire in hole 6.

the flat 8-wire cable as shown.
) Yellow wire in hole 7.

Refer to Part 2 of Detail 4-11C, separate each .
wire end 1/2”, remove 1/4” of insulation from *

the wire ends, apply a small amount of solder to
‘ . ~ thebare ends, and then cut the bare endsto 1/8". .

) Orange wire in hole 8.
) Red wire in hole 9.

w«)\ Refer to Detail 4-11D and crimp and solder a Brown wire in hole 10.

%prlng connector (#432-866) on the end of each
prepared wire. .

§ét the cable aside.
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2-WIRE
CABLES

BLACK
SUBMINIATURE
PHONE PLUG

HEAT-
TS~ GSHRINKABLE
TUBING

. Refer to Pictorial 4-12 for the following steps. -

e 5,
e,

( ) Cut the heat-shrinkable tubing into two equal;
~ lengths.

*~..[r ) Cutthe shielded cable into two equal lengths.

Cut the 2-wire cable into two equal lengths.

NOTE: In the following steps, you will assemble two
2-wire cables. Complete the first cable; thenrepeat the

second cable. Some steps use only one check space.
% Perform these steps only once as instructed.

o,
m Refer to Detail 4-12A and prepare ends A and
B of the 2-wire cable as shown.

1/4:[—
- | | 1/8"

4__1/21\

1/8”—>l

(B

i

A

Detail 4-12A

\%\\;{‘L()

e

steps where indicated by double check spaces for the™ S

FEMALE
CONNECTOR
SHELL

PICTORIAL 4-12

Refer to Detail 4-12B for the next three steps.

Remove the black cap from the subminiature
phone plug. Slide the cap over the 2-wire
cable at end A with the threaded end as
shown.

<

3£ ) Solder the long and short wires at end A of the
2-wire cable to the indicated lugs on the sub-
miniature phone plug. NOTE: You may find it
easier to clamp the phone plug in a small vice
to hold it steady while you solder the wires to

it.

) "After the connections cool, crimp the indi-
cated lugs around the 2-wire cable as shown.
N Replace the black cap on the phone plug.

LONG BLACK

SUBMINIATURE  |pap CRIMP CAP

PHONE PLUG //

SHORT THREADED
LEAD END

X
R

SOLDER

Detail 4-12B
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MALE PIN
-
= /
cut OFF\\\ ‘%
CRIMP AND
SOLDER

CRIMP AROUND
INSULATION

Detail 4-12C

N\\(\) N Refer to Detail 4-12C and crimp and solder a

male pin on the end of each prepared wire at
end B of the 2-wire cable.

(n) Slide a length of heat-shrinkable sleeving onto
" end A of the remaining 2-wire cable. Then re-
peat the previous steps and assemble the sec-
ond 2-wire cable.

} Position the female connector shell ’With the

ribs as shown in Pictorial 4-12. N

) Push the male pins of the 2-wire cable wi

t

.

SHRINKABLE
TUBING

MATCH OR
LIGHTER

Detail 4-12D

Position the length of heat-shrinkable tubing
approximately 1/2" from the subminiature
phone plug. Shrink the tubing in place with a
lighter or match. Be careful not to melt the cable
insulation.

heat-shrinkable tubing into connector holes 3~ \(\) Push the male pins of the remaining 2-wire
and 6 (either pin into either hole). Gently pull cable into connector holes 1 and 4 (either pin
on the wires to make sure they are locked in into either hole). Gently pull on the wires to
place. make sure they are locked in place.
SR A VA VA | (INCHES) 2 3 4 5 6 .7
| e 3/e 58 7] [ BT R R R S S l . ! | ) Lo | ' B
[Ty T T T T U T T T T T T T T T T T T T T T T Y T T v T T T
(o] -5 1 (CM) 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17
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FEMALE
CONNECTOR

HEAT-
SHRINKABLE
TUBING

1l

RED
PHONE
PLUG

PICTORIAL 4-13

o

PREPARE EACH END AS SHOWN.
P (A (B
:l 3/8" l¢ '* 3/4"
1/8“ ._>l 1/8”
I(

.;mM - T My
1/4” ">| l‘— v Ny,
Refer to Pictorial 4-13 for the following steps.
TAKING CARE NOT TO CUT THE VERY THIN WIRES OF THE
NOTE: In the following steps, you will be instructed SHIELD LEAD, REMOVE THE QUTER INSULATION.
to assemble two shielded cables. After you complete I
the first cable, repeat the steps for the second cable; =
double check spaces are provided. E( N
() () Refer to Detail 4-13A and prepare a shielded STRAIGHTEN OUT THE THIN WIRES OF THE

cable as shown. SHIELD LEAD.

\j)) { ) Removethered cap.on one of the phone plugs

and slide it over the shielded cable at end A
with the threaded end as shown in Detail

4-13B. ' REMOVE THE INNER INSULATION AND TWIST THE
SMALL WIRES OF THE SHIELD LEAD. APPLY SMALL
AMOUNTS OF SOLDER TO THE END OF THE SHIELD
LEAD AND THE INNER LEAD.

SOLDER——+[/
TWIST AND
<:\::j\\\\\ "// SOLDER

T——SHIELD LEAD

Detail 4-13A

o Ya o3 3, 1 (INCHES) 2 3 4 5 6 7
| 178 a8 | 578 778 J | B TS T PRI | ] P R T A TR | Lo
Rasaaaasas Tt - T B e B e | — T y T T t | S A Eaas S — —
o 5 1 (CM) 2 4 5 7
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4. ( ) Refer to Detail 4-13B and solder the center
lead of the shielded cable to the indicated lug
of the phone plug. Solder the shield to the
indicated location on the phone plug. After

T I
HEA'FI—IKITG —
SOLDER CRIMP Hi
CENTER LEAD WIRE fAE}E ’ WELR[EED
QA — )
PHONE” =
PLUG
SOLDER THREADED
SHIELD END OF CAP
Detail 4-13B
T

( )'X\ Slide a length of heat-shrinkable tubing over

} end A of the second shielded cable and repeat

the previous steps and assemble another
shielded cable.

the connection cools, crimp the tabs around.

the wire and replace the red cap on the phone
plug.

\\&f\] Refer to Detail 4-13C and crimp and solder a

s male pin on the end of the center lead and the
shield lead of end B of a shielded cable.

(™) Push the male pins of the shielded cable with
heat-shrinkable tubing into the female connec-
tor shell holes as follows. Gently pull on the
wires to make sure they are locked in place.

Shield lead to hole 7.
Center lead to hole 5.
Position the length of heat-shrinkable tubing

approximately 1/2" from the phone plug.
Shrink the tubing in place with a lighter or

MALE PIN match.
™~
@ = ': 7\ Push the male pins of the remaining cable into
CUT OFF~) \ ‘g ' "~ the connector holes as follows. Gently pull on
CRIMP AND the wires to make sure they are locked in place.
SOLDER .
Shield lead to hole 9.
CRIMP AROUND N
INSULATION

N Center lead to hole 8.

Detail 4-13C \\\(’ ) If an ohmmeter is available, make continuity

\

N

checks on the cables to be sure there are no short
or open circuits.

Set this cable assembly aside.
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Detail 4-14A

INSTALLATION

binet N Plug the cassette interface circuit board into the
CPU logic circuit board at P504 and P510.

( ) Unplug the line cord and remove the
shell. See Pictorial 3-1.

Refer to Pictorial 4-14 (Illustration Booklet, Page 7 \for \z ()

Remount the accessory mounting bracket. Be
the following steps.

sure the nylon guide holds the edge of the cir-

) cuit board.
( ) Ifit has not already been done, remove the four

screws that hold the rear panel connector plate N
and set the screws aside. A

Reinstall the CPU logic circuit board and re-
connect the cables that you disconnected ear-

( ) Refer to Detail 4-14A and mount the male con- lier.
N nector shell with ears in the rear panel at D as ‘ .
shown. ( Plug the free end of the flat 8-wire cable into

plug P703 of the cassette interface circuit board.
( ) Plug the prepared cable assembly into this ) Be sure the gray wireis positioned up as shown.
\ )

nector at D.
Replace the rear panel connector plate with the
( ) Route the flat 8-wire cable through the rear four screws you removed earlier. Do not over-
panel opening and under the terminal logic and tighten these screws.
CPU logic circuit boards. (You may remove the .
circuit boards if necessary.) This completes the installation of your Cassette Inter-
face Accessory. Proceed to ‘“System Configuration”
( ) Removethetwo screwsthat hold theright-hand and the “Operation” section to properly set the circuit
accessory mounting bracket and set the bracket board programming jumpers and learn about the op-

aside temporarily. eration of this Accessory.
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SYSTEM CONFIGURATION

If you are using your Computer with Heath peripher-
als, proceed to the “Heath System Configuration”
section that follows. However, if you are using your

Computer with non-Heath peripherals, proceed to the
“Non-Heath System Configuration” information on
Page 5-7.

HEATH SYSTEM CONFIGURATION

This section of the Manual shows you the normal
switch and jumper positions. If you like, check them
to be sure they are in their proper positions, or set
them (as explained) for the operation that you desire.

Your Computer communicates with your peripherals
at RS-232C signal levels. 25-pin “D” connectors on
the rear panel conform to RS-232C standards and

mate with most equipment that conforms to this stan-
dard.

Refer to the following sections that pertain to your
Computer.

Terminal Logic Circuit Board

Carefully tilt back the cabinet shell. See Pictorial 3-1.

Be sure the POWER switch is off. Then remove the
two screws that hold the top of the terminal logic
circuit board (the rear circuit board). Remove the two
screws that hold the top of the CPU logic circuit
board. Disconnect the cables, as necessary, and lift the
circuit boards up out of the Computer.

SWITCH S402

Push all of the switches on S402 up (0) as shown in
Pictorial 5-1 (Illustration Booklet, Page 8).

If you ever want to change these switch positions,
they are defined as follows:

SECTION DESCRIPTION

0 0 = underscore cursor; 1 = block cursor
1 0 = key click; 1 = no key click

2 0 = discard past end of line; 1 = wrap
around

3 0 = no auto LF on CR; 1 = auto LF on CR

4 0 = no auto CR on LF; 1 = auto CR on LF

5 0 = Heath mode; 1 = ANSI mode

6 0 = keypad normal; 1 = keypad shifted

7 0 = 60 Hz refresh; 1 = 50 Hz refresh
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SWITCH S401

Refer to Pictorial 5-1 for the following steps.

This switch (located on the terminal logic circuit
board) sets the following power-up and reset modes:

SWITCH DESCRIPTION
SECTION
0-3 Baud Rate
4 Parity Enable
5 Odd/Even Parity
6 Normal/Stick Parity
7 Half/Full Duplex

The particular configuration that you select is in-
itialized when you power-up the Computer or when
you perform a Computer Reset. Pictorial 5-1 shows
the location of switch S401. Remember that, as you
look at switch S401 from the front of the Computer,
you select the one (1) positions of the switch by push-
ing the switches down, and you select the zero (0)
positions by pushing the switches up.

{ ) Set switch S401 for:

MODE SWITCH SECTION

0 1 2 3 4 5 6 7
9600 Baud 0 0 1 1
No Parity 0
Even Parity 0
Normal Parity 0
Full Duplex ' 1

When no parity is selected, you can set the even and
normal parity switch sections to either position since
they will be ignored.

Each function of switch S401 is explained in the fol-
lowing text.

Baud Rate

When used as a Computer, the baud rate must be set to
9600. If you use your Computer as a terminal (see Page
6-18}, you canreset the baud rate as explained below.

You can select any of 12 different baud rates (110-
9600). To do this, place sections 0, 1, 2, and 3 of
switch 5401 to the proper positions as shown below.
The baud rate will be initialized (or updated) upon
Reset or during power-up.

BAUD SWITCH SECTION
RATE 0 1 2 3
N/A 0 0 0 ©
110 1 0O 0 o
150 0 1 0 o0
300 1 1 0 0
600 0 0 1 0
1200 1 0 1 0
1800 0 1 1 0
2000 1 1 1 0
2400 0 0 0 1
3600 1 0 0 1
4800 0 1 0 1
7200 1 1 0 1
9600 0 0 1 1
Parity

You can program the ACE (Asynchronous Communi-
cation Element) to either generate or eliminate the
parity bit. Section 4 of switch S401 selects the parity
bit.

Down
Up

(1) = Parity
(0) = No Parity

Heath Software does not check parity.
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Odd/Even Parity

If section 4=1, then section 5 of switch S401 selects
odd or even parity.

Down (1) = Even Parity
Up (0) = Odd Parity

Normal/Stick Parity

If section 4=1, then section 6 of switch S401 sets the
ACE to transmit and receive either stick or normal
parity.

Down (1) = Stick Parity
Up (0) = Normal

Half/Full Duplex
Section 7 of switch S401 selects either full or half
duplex communications between the computer and

the terminal sections.

Down (1) = Full Duplex
Up (0) = Half Duplex

Heath Software supports full duplex operation. Set
section 7 to 0 for full duplex operation.

{ ) Replace the circuit boards and reconnect their
cables.

CPU Logic Circuit Board

Refer to Pictorial 5-2 {Illustration Booklet, Page 9) for
the following steps.

SWITCH SWs501
( ) Set section 5 of the switch to ON,

() Set the other seven switch sections to OFF.

The sections of switch SW501 are defined as follows:

SECTION DESCRIPTION

Not used; leave at 0.
Not used; leave at 0.
Not used; leave at 0.
Not used; leave at 0.
Not used; leave at 0.
= Performs RAM memory test at re-
set. Must set to 1 to stop.
1 = Normal.
0 = Sets the baud rate to 9600 when
7 both switches are at 0. Other posi-
tions are undefined.

g w NN - O

o]

PROGRAMMING JUMPERS

The positions of jumpers Jj501 through JJ504 are de-
termined by the amount of memory you have instal-
led. Position the jumpers according to the following
chart. If necessary, see ‘‘Accessory Installation”
“H88-2 Memory Expansion” on Page 4-1.

MEMORY  Jj504 Jj503 Jj502 ]j501
() 16k bytes B 0 0 0
() 32k bytes B o 0 1
() 48k bytes B 0 1 0

The positions of programming jumpers JJ505 through
JJ508 are determined by the types and locations of the
system PROM'’s. Be sure the jumpers are installed as
follows:

JUMPER LOCATION
() J]506 0
() JJ507 0
() J]505 0
() J}508 B
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Floppy Disk (H88-1) Cassette Interface (H88-5)

The floppy disk interface circuit board must be instal-
led only at P506 and P512 on the CPU logic circuit ~ Refer to Pictorial 5-4 for the following steps.
board. See Pictorial 4-5 for programming the floppy
drive unit. (NOTE: If you purchased the H89 Comput-

L ( ) JP701/JP702 — If you will be using only one
er, the drive is already properly programmed.)

taperecorder for both record and playback, then
o install jumpers at JP701 and JP702.

Qerial Interface (H88-3)

— If you will be using two recorders, one for

( ) RefertoPictorial 5-3 (Illustration Booklet, Page ?ecordi‘ng and one for playback, then do not
9) and set all three programming jumpers to install jumpers at JP701 and JP702 but store the

QOFF if this has not already been done. jumpers on the storage pins.

These jumpers determine the interrupt priority of the () JP703 —Place thig JUmper in the “box.” This is

ports. When a jumper is in the “OFF” position, no the normal operating position.

interrupt exists for that port. By installing the jumper

at 3, 4, or 5, a restart 30, 40, or 50 (respectively) With the jumper in the GND position (see the

instruction is executed when the interrupt for that inset drawing), a continuous “0” tone (1200 Hz)

port occurs. If the ACE is set to generate interrupts, V is output to the audio output pin.

interrupts are vectored through MTR88 and UIVEC

(see the monitor 88 section of your software manual). With the jumper in the + 5 V position, a con-
tinuous “1” tone (2400 Hz) is output to the

The first port on the circuit board is located at address audio output pin.

340/347 and is used by HDOS (Heath Disk Operating
System) as the line printer port. However, it is not ()

. ! L JP704 —Donot install a jumper here unless you
restricted to that use only, since it is a standard RS- : ; .
. ’ ant to reduce the incoming signal level from
232C interface with a “DCE” connector. w reciice 1e mncoming signal le

approximately 500 mV peak-to-peak to 1 mV
5 peak-to-peak. Normally, store this jumper on

© The other operating port is located at address 330/337 .
and isused as a general port. It is a standard RS-232C the storage pins.
| interface with a “DTE” connector (suitable - for ;
| MODEM). However, the system will not automati- |( ) JP705—Install a jumper here for normal opera-
i cally configure the ACE at power up. It is up to the tion. The jumper can be removed for troub-
user to initialize the ACE and install a handler in his leshooting purposes.
\ system.
5
\N’OTE: A third port (at address 320/327) is available () Replace any circuit l?oards you removed, re-
for DCE applications after you install IC’s in the sock- connect their cablt_as, tighten all loose hardware,
ets. and close the cabinet shell.

For programming the ACE, refer to Page 14-1 in the Proceed to the “Operation” section on Page 6-1.
“Appendix.” 1y-y
s
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Memory Map I/O Port Map
The Memory Map illustrates the use of the specified The I/O Port Map illustrates the use of the specified
memory locations. 1/0O port addresses.
64K
377
RESERVED 373 o
372
_ 56K R
b 362{ GENERAL PURPOSE PORT
361
360 NMI
16K EXPANSION CONSOLE 1/0
USER RAM 350
LP SERIAL 1/O
340
—_— e 40K DTE SERIAL 1/O
330
DCE SERIAL 1/O
320
USER 16K EXPANSION
RAM USER RAM L HDOS N
—~ RESERVED ———
200
174 FLOPPY DISK I/O
24K
/J_/ N
~ e
16K USER RAM 0
Y
X - 8K
FLOPPY DISK ROM 6K
FLOPPY DISK RAM 5K
RESERVED RAM 4K
RESERVED ROM oK
SYSTEM ROM 0
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Page 5-7

NON-HEATH SYSTEM CONFIGURATION

MAX. OPEN-CIRCUIT (+25) —=]
DRIVER VOLTAGE
+15
SPACE/ON
+3
MAX. OPEN-CIRCUIT (+2) ——=]
TERMINATOR VOLTAGE TRANSITION
MIN. OPEN-CIRCUIT (~2) ——tom
TERMINATOR VOLTAGE -3
MARK/OFF
-15
MIN.OPEN-CIRCUIT
DRIVER VOLTAGE (-25) —]

PICTORIAL 5-5

If your Computer has the H88-3 Serial Interface Ac-
cessory installed, it is designed to interface with ac-
cessories that use the RS-232C standards of the Elec-
tronic Industries Association (EIA). This standard de-
fines an asynchronous serial interface, its voltages
(see Pictorial 5-5), its impedances, and its physical
connectors.

RS-232C places all equipment into one of two general
categories.

DTE — Data Terminal Equipment

DCE — Data Communication Equipment

Computers and MODEMS are two types of DCE; while
terminals, printers, and most peripherals are DTE.
Always connect a DTE to a DCE. Never connect two
like types together.

Review the “Heath System Configuration” informa-
tion to properly configure your computer and acces-
sory circuit boards to operate with your peripherals.
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HIGH ORDER LOW ORDER
BYTE BYTE

1514!131211‘109 8|7 6]5 4 3|2 1 ¢
] [ | | | | [

] I LI I [ |
00'1001000101101’011

0 4 0 2 5 3

Figure 6-1






