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101040
101080
101022
101073

101082
101083
101084
101050

101074
100327
100333
100917

100933
100942
103011

100162
101864
101870

ALTAIR 8800 1K STATIC MEMORY BOARD

(This is P/N 88-MCS

with 256 words memory)

PARTS/PRICE LIST

PART

8197
74L00
7404
74104

74130
7432
74L73
8101

uA 7805

Cap 0.TuF CER
Cap 35uF ELEC
Screw 6-32 x 1/4

Nut 6-32
Lockwasher #6
Wire 4 5/8" white

PC Board 8800 Memory
Edge connector
Heat sink

Minimum order $5.00
Effective March 1, 1975
Include $1.00 for postage
Prices subject to change without notice.

ary

UNIT FRICE

$ 2.80
.95
.60
.80

.90

.90

.95
Factory Quote

4.45
.19
.75
.10

.10
.10
.10

30.00
18.00
.40

PIN

100904
100912
100932

100941
103063
101801

100164

ALTAIR 8800 MOTHER BOARD

(This is P/N 88-EC)
PARTS/PRICE LIST

PART

Screw 4-40 x 5/8
Screw 4-40 x 5/16
Nut 4-40

Lockwasher #4

Wire, AWG #20, 2'
Solder Tug #7

PC Board 8800 Mother

Manual (3 pages)

Minimum order $5.00
Effective March 1, 1975
Include $1.00 for postage
Prices subject to change without notice.

ary

2
2
4
4
4
4

UNIT PRICE
.10
.10
.10

.10
.10
.10

14.00
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PN

101020
101072
101022
101073
101042

101052
101081
101059
101082
101027

101060
101040
101074
various

100327
100304
100328
100334
100326

100702
102366
102367
103060
103061
101801
103022

100917
100919
100920
100933
100942
101824

100163
101768
101769
101870

ALTAIR 8800 DISPLAY CONTROL BOARD

PARTS/PRICE LIST

PART

7400
74L02
7404
74104
741504

7405
74L10
7430
74130
7473

74123
8797

uA 7805
Resistors

Cap 0.TuF CER
Cap 0.0TuF CER
Cap 0.001uF CER
Cap 20pF CER
Cap 33uF  ELEC

RL-21 LED

Switch ST-1-1-C
Switch ST-1-3-C
Wire 3' white
Wire 3' black
Solder lug #7
Cable clamp 7/16"

Screw 6-32 x 1/4
Screw 6-32 x 1
Screw 6-32 x 1 1/4
Nut 6-32
Lockwasher #6
Spacer 0.6"

PC Board 8800 D/C
10 pin plug

Terminals for 10 pin plug

Heat sink

Minimum order $5.00
Effective March 1, 1975
Include $1.00 for postage
Prices subject to change without notice.
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UNIT PRICE

.50
.95
.60
.80
1.70

1.10
.80
.50
.90
.80

1.80
2.80
4.45

.19

.19
.19
.19
.19
.75

.60
2.35
2,45

.10

.10

.10

.10

.10
.10
.10
.10
.10
.10

40.00
.30
.45
.40




ALTAIR 8800 CPU BOARD
PARTS/PRICE LIST

P/N PART QTyY UNIT PRICE
101070 8080 Intel 1 Factory Quote
101071 8212 1 8.75
101040 8797 9 2.80
101080 74,00 1 .95
101072 74102 1 .75
101022 7404 1 .60
101042 741.504 1 1.10
101054 7406 1 .90
101063 74174 1 2.05
101060 74123 1 1.85
101074 uA 7805 1 4,45
102806 CS 4410 1 .35
100721 5.1V Zener 1 1.00
100722 12V Zener 1 1.00
various Resistors 44 .19
100301 Cap 10pF CER 1 .19
100334 Cap 20pF CER 1 .19
100361 Cap 100pF CER 1 .19
100321 Cap 0.0TuF CER 1 .19
100327 Cap 0.1uF CER 24 .19
100333 Cap  35uF ELEC 4 .75
100917 Screw 6-32 x 1/4 1 .10
100933 Nut 6-32 1 .10
100942 Lockwasher #6 1 .10
101855 Crystal 2.000MHz 1 7.60
101866 Wafer conn 8 pin 1 .35
102106 Socket 40 pin 1 1.50
102105 Socket 24 pin 1 1.20
103048 Wire 16" white 1 .19
100161 PC Board 8800 CPU 1 30.00
101864 Edge connector 1 18.00
101870 Heat sink 1 .40

Minimum order $5.00

Effective March 1, 1975

Include $1.00 for postage

Prices subject to change without notice.




ALTAIR 8800

MITS PARTS SUBSTITUTION LIST

The following list gives alternate parts which may be substituted for the parts

Lthot are cal
gqiven:

led out in the kit assembly manual.

The following information iv

. The part identification number used in the manual (R5, C1, Q2, etc.)

2. The
3. The

part that is designated in the manual

acceptable substitute part(s)

4. The page in the manual that describes installation of the part.

In the case of resistors and capacitors, a range of values will be given; if a
part falls within that range, it is an acceptable alternate part.
parts you receive in your kit that do not agree with the parts called for in

the manual with the list below to determine if they are acceptable substitutions.

Check any

PART IDENTIFICATION BAG
NUMBER PART ALTERNATE NUMBER
100304 .01 500v Cap .01 16v to 50v 5 D/C Board
101050 8101 IC 2101 IC 1 1K Board
101063 74L74 741574 1 CPU Board
All Bds exce
100327 .1 16v cap .1 12v cap p.S. Bd
101054 7406 IC 5406 IC CPU Bd







CASE~BOTTOM

CASE TOP_REMOVAL

Your kit parts have been packaged inside of the 8800 case.
Remove the two #6-32 screws holding the case top to the
back panel as shown in the drawing below.

Remove the case top itself by sliding it backwards and

1Tifting up on the back end.

CASE-TOP

BACK-PANEL







WARNING

The Intel 8080 CPU integrated circuit in this kit is very sensitive to
static electricity. Do not remove it from its conductive container
until instructed to do so in the assembly manual. Do not handle the

container itself any more than is absolutely necessary.

Before touching this integrated circuit read the instructions in the
manual very carefully, and review the MOS IC Special Handling Precautions

included in the manual.







8800 CPU Board
Parts List

7 February 1975

BAG 2

1
1
1

Cs4410
5.1v Zener
12v Zener

BAG 3

22

1K 1/2w

BAG 4

2
4
1
8
1
1
1
2
1
1

330 /2w
470 /2w
680 1/2w
4.7k 1/2w
6.2k 1/2w
13k 1/2w
20k 1/2w
47k 1/2w
33ohm 2w
220ohm 2w

101070 q/c
101071
101040
101080
101072
101022
101042
101054
101063
101060
101074

102806
100721
100722

101928

101926
101927
102099
101930
101943
101974
101940
101934
101964
101963

AL

BAG 5

1 10pF 16v

1 20pF 10v

1 100pF 16v

1 0.0WwF 16v

4 35uF 15v

1 001 1X cap
BAG 6

6-32x1/4 screw
6-32 nut

#6 lockwasher
2.000 MHz crystal
8-pin wafer
connector

40 pin socket

24 pin socket
16" white wire
heat sink

8800 CPU BD
PC Board

100301
100334
100361
100321
100333
100328

100327

100917
100933
100942
101855

101866
102106
102105
103048
101870

100161






8800 D/C Control Board
Parts List
February 7, 1975

BAG 1
3 7400 101020
1 74002 101072
2 7404 101022
1 74008 101073
2 741504 101042
5 7405 101052
2 74010 101081
1 7430 101059
1 74030 101082
17473 101027
5 74123 101060
1 8797 101040
1 uA7805 101074
BAG 2
1100 1/20 101924
N 1K 1/28 101928
3 7.5€1/24 101992
330K 1/20 102089
3 47K 120 101934
1 270K 1/20 101935
120K 1/24 101940
3 68ohm 1/20 101923
BAG 3
36 220 1/20 101925
BAG 4
27 .WF lev 100327
BAG 5

0.0TuF 16v 100321
0.001uF 1Kv 100328
20pF 10v 100334
33uF 16v 100326

—_ P

BAG 6

36

RL - 21 LED

BAG 7

17

SPDT; ST1-1-C toggle sw

BAG 8

8

SPDT, MOM centr off;
ST1-3-C toggle sw

BAG 9

60
4

AWG #26 3' white wire
AWG #20 3' orange wire

[=od
>
(2]
-—
(=)

DW=y A

X0~ nmn
-t
17
o

heat sink

2106-06-00 solder lug
cable clamp 7/16"
6-32X1/4 screw

6-32X1

6-32X1 1/4

6-32 nut

#6 lockwasher

0.6" spacer

10 pin plug

terminals for 10 pin plug

—

8800 D/C Bd PC Board

100702

102366

102367

103060
103061

101870
101801
103022
100917
100919
100920
100933
100942
101824
101768
101769

100163







8800 1K Stat Mem
Parts List
February 7, 1975

100917
100933
100942
10301
101870

Stat Mem Bd PC Board






8800 Expander Card
Parts List
February 7, 1975

BAG 1

2 3VH50/1CV5  edge connector
2 4-40x5/8 screw

2 4-40x5/16 screw

4  4-40 nut

4 44 lockwasher

4 AWG #20 2' wire

4 2106-06-00 solder Tug

MISC.
1 8800EC PC Board

101864
100904
100912
100932
100941
103063

101801

100164






8800 P/S Board
Parts List
February 7, 1975

470 1/2W 101927
1K 1/20 101928
4.7K°1/2W 101930

IN4004 100718
vJo4s 100711
2

strain relief

small rubber feet
3AG 1AMP 250v fuse
3AG fuse clips

fuse cover

AWG #20 wire
2106-06-00 solder lug
10-141 terminal bloc
wire (H.D. Buss-12")

133-P-5 transformer
Programmer 110v
transformer

P-6138 transformer
8800 P/S Bd PC Board
6' - 3 wire power cord

101719
101751
101773
101726
n/a

103062
101801
101868
103056

102602

102609
102611
100167
101742

BAG 3

[$,)

17

— —
DDA,

g-b—‘m-h-h-h-b-hm NN
(2]

D —~=— W

6-32X1/2 screw
6-32 nut

#6 flat wash

#6 lock wash

.25" spacer
6-32X3/8 screw
6-32X5/8 screw
4-40X5/16 screw
4-40X1/4

4-40 nut

#4 lockwasher
4-40X3/8 screw

#4 flat washer
8-32X5/8 screw
8-32 nut

#8 lockwasher
6-32X3/4 screw
.125 metal spacer
4375 metal spacer

0.1uF 16v
0.1uF 50v
500uF 25v
2200uF 25v
3300uF 16v

100918
100933
100943
100942
101826
100925
100916
100912
100910
100932
100941
100908
100940
100926
100929
100945
100935
101827
101828

100327
100312
100318
100375
100315






8800 Case
Parts List
February 7, 1975

BAG 1

8 6-32x3/4" screw
20 6-32 nut

12 #6 lockwasher
12 #6 flat washer
8 0.25" spacer

4 card guide

4 6-32x1/2" screw

MISC.

1 2290 17" case

2 card rails
1 screen

1 8800 name plate

100935
100933
100942
100943
101826
101714
100918

100505
101867
101740

101759

P

4-40x5/8" screw 100904
4-40 nuts 100932
4-40  lockwasher 100941
4-40 flat washer 100940






8800 Miscellaneous
Parts List

Binder

Theory of Operation
Operators Manual
Assembly Manual

16' solder

6-32x1/4 screw
6-32 Tock washer
6-32 hex nut

#6 solder lug

#4 solder lug

~NhAaDS

20" 1/8" wire braid
10" 1/4" wire braid

101532
101535
101556
101557

101831

100917
100942
100933
101801
101802

103064
103065






MITS KITS
< ASSEMBLY HINTS

These assembly hints have been designed to assist the
novice kit builder with the assembly of a MITS kit and to
give the "old pro" some helpful hints as well as some im-
portant warnings. MITS kits are of the highest quality and
offer only the finest components, pre-drilled printed cir-
cuit boards and detailed instructions to the purchaser.
These hints will give the beginner valuable instructions on
soldering which is the most critical aspect of kit building.
Information on necessary tools and component orientation
will also be included with the assembly hints.

ASSEMBLY MANUAL

Each MITS assembly manual consists of st -by-step
assembly instructions and illustrations along with
operating instructions and a theory of operation. It is
quite important to follow the assembly instructions in the
order presented in the manual. Taking what you think is a
shortcut may prove to be a mistake later in the process.
(_/ You should read eac step, including any accompanying

warnings or notes (i) » before beginning the work. If the

instruction refers Fo any illustration look at it carefully
before beginning the assembly procedure. After you have
performed the work step, check it off in the space pro-

vided .
( ) Install the 89-0438 zener diode (D6).
@ m » Make sure the band on one end of the
2 diode matches the printed marking on
. .- the circuit board. @
- @ . .
() Install the 16 pin integrated cir-
‘ . cuit socket at IC8. If necessary,
- straighten anypins whichmay be bent
‘ - before inserting them into the board.
@NOTE: Make sure the number 1 pin on the
-Cl'_%_)_‘- socket is inserted in the proper position,
- as indicated by the arrow.
3 () Invert the board and solder each pin
® @ to the foil.
NOTE: To solder the pins, place the tip
[ — of the iron on one side of a pin for a

second or two. Then touch a length of

solder to the other side. The solder
(./ will flow neatly around the pin and sur-

8

rounding foil.

Install the 14 pin sockets at IC9, 10,
11, and 12 in a similar manner.

I




PRINTED CIRCUIT BOARD

At the core of each MITS kit is at least one pre-
drilled, fiberglass circuit board. These circuit boards
are pr1nted on both sides and have plated- through connect-
ing holes. This cuts down on the number of jumper wires *
necessary which, of course, allows the use of smaller
boards. The p]ated-through holes also mean better solder
connections. = Each circuit board is silk-screened on one
side, so component designation/locations are clearly
marked. Special orientations are also marked on the
board, i.e., a band indicating negative polarity of diodes,

ELECTRONIC COMPONENTS

Various electronic components -- resistors, transistors,
diodes, capacitors, and integrated circuit sockets -- are
soldered to the circuit board. Most of these components
have identifying numbers or values which simplify their in-
stallation. When necessary, these identifying marks are
called out specifically in the assembly manual. You should
always note them carefully.

Resistors are quite special ... each resistor has a
specific value in ohms and this is denoted by colored bands
around one end of the component. The chart below represents
the color coding for resistors. The first two bands (nearest
the end of the resistor) correspond to the first two digits
of the resistor's value in ohms. The third band indicates
the multiplier, and the fourth band represents the tolerance.
For example, a resistor with red, violet, yellow, and silver
bands has a value of 270,000 ohms and a tolerance of 10%.

By looking at the chart below, you see that red is 2 and
violet 7. By multiplying 27 by the yellow multiplier band
(10,000), you find you have a 270,000 ohm (270K) resistor.
The silver band denotes the 10% to]erance. When the manual
calls for the installation of a 270KQ resistor, this process
is the way the correct resistor is chosen.

COLOR ist BAND 2nd BAND 3rd BAND

R (Multiplier)
BLACK o 0 1
BROWN 1 1 10
RED 2 2 100
ORANGE 3 3 1,000
YELLOW 4 4 10,000
GREEN 5 5 100,000
BLUE 6 6 1,000,000
VIOLET 7 7 10,000,000
GRAY 8 8 100,000,000
WHITE 9 9

1,000,000,000

Tolerance (4th band): gold — 5%; silver — 10%
' none — 20%

Capacitors also come in several sizes and shapes; each
manual will call out the type of capacitor used, as well as
its value, for easy identification.

IT




TOOLS

The tools necessary for kit building are few but ex-
tremely important. A pair of needle-nosed pliers is essen-
tial for bending component leads and other mechanical chores,
as is a pair of diagonal cutters for cutting leads and
trimming newly soldered components. Both instruments should
have insulated handles, for comfort and to prevent shorting
of the electrical components. An assortment of screw-drivers
is also necessary. Both standard blade and phillips 1/8 inch
and 3/16 inch tools are most useful. Other tools that are
helpful include blunt-nosed pliers, a ruler, a set of nut
drivers, and wire strippers (the inexpensive variety).

The right soldering iron is a key to successful kit
building. You must use a 25-30 watt iron for all printed
circuit assemblies. The soldering tip should be chisel-
shaped. The delicacy and size of printed circuit boards pre-
cludes using a blunt-tipped iron. MITS recommends an Ungar
776 body with a 533 heating element. The 7155 chisel shaped
tip is ideal for printed circuit work. These can be purchased
at most electronic parts stores.

WARNING

DO NOT USE A SOLDERING GUN OR HIGH WATTAGE IRON

WHEN SOLDERING COMPONENTS TO A PRINTED CIRCUIT

BOARD. EITHER MAY CAUSE DAMAGE TO BOTH THE BOARD
AND THE COMPONENTS . . . AND WILL VOID YOUR WARRANTY.

TINNING

New soldering irons must be properly tinned before they
can be used. Tinning is the application of a thin layer of
solder to the iron's tip to discourage oxidation and to facil-
itate good heat transfer from the iron to the solder connection.

Tin the new tip as follows: plug in the iron's cord and
wait for the tip to beccme hot enough to melt solder (approxi-
mately 60 to 90 seconds). Then apply a generous amount of
solder to the tip. Wait a few minutes and then repeat the
procedure. Wipe off any excess solder on a damp sponge. The
tip should have a shiny appearance which means it's ready for
soldering.

To ensure continued good soldering and an extended 1ife
for the soldering iron, you must keep the iron well-tinned
by applying a coat of solder when it is heated, but not in
use. While using the iron you need to remove excess solder
and any foreign material by wiping the tip of the iron on a
damp sponge. Keep the heated tip away from wood, plastic, or
other materials which can leave deposits and ruin the tinning.

111



It is important to use the right kind of solder. We
recommend Weller, Ersin, or Kester rosin cored solder with
a .025-.030 inch diameter. Any electronic parts store should
carry these or comparable brands if you find that the solder
lTength supplied with the kit is not enough.

ABSOLUTELY DO NOT USE ACID CORE SOLDER! SINCE
ACID CORE SOLDER INVARIABLY CAUSES PERMANENT
DAMAGE TO PRINTED CIRCUIT BOARDS AND ELECTRONIC
COMPONENTS, ITS USE AUTOMATICALLY VOIDS THE
MITS KIT WARRANTY,

SOLDERING

The purpose of soldering is to join two or more electri-
cally conducting wires or components with a hard metallic bond
which provides both mechanical strength and a Tow-resistance
electrical path. This is the most significant aspect of kit
building since the majority of problems in the completed unit
can be traced to improper soldering, If you are a beginner
or have had little soldering experience, you should read
these instructions carefully.

Most of the soldering required for the assembly of MITS
kits involves attaching electronic components to printed cir-
cuit boards. The board has specially laid out plated-copper
wiring patterns called lands which join various components
and/or wires, There are holes at various Tocations on the
lands where the components are inserted. If the circuit
boards have lands on both sides (and most MITS boards do),
the holes are plated through, so it is only necessary to
solder on one side of the board.

If you will follow a few simple procedures, soldering
should not be a problem. The basic steps are summarized in
the following text.

First, insert the component leads into the appropriate
holes on the board (determined by consulting the assembly
manual) so that the component rests flat against the board.
In most cases the component is on the silk-screened side of
the board and soldering is done on the foil side. The assem-
bly manual will call out any exceptions to this. The leads
of resistors, diodes, and capacitors must be bent at right
angles so the proper fit can be achieved. It is a good idea
to Took at the space where the component goes so you can
bend the Teads at the right place. If the lead flexes while
it is being inserted, it is best to take the component out,
straighten the lead completely and then bend it at right
angles again, Except in cases where the fit is critical,
each component is soldered as it is inserted in the board.
The assembly manual will spell out specific instances where
several components are installed before any are soldered,

v




After the component is inserted and has been double-
checked for any special orientation or identification, the
board should be turned over so that the component will re-
main in place while it is being soldered. Then check that
the area to be soldered is clean; any foreign substances
will keep the solder conriection from being a good one.
Next, touch the heated tip of the soldering iron to the
component lead and the adjoining plated-copper land. After
several seconds touch the length of solder to the heated
lead and allow a small amount of solder to flow over and
around the lead so that a smooth bond is formed. Only a
second or two is needed for the correct amount of solder
to flow. It is important not to get too much solder but
at the same time you should check to see that the plated-
through hole is filled and the solder has flowed through
to the other side of the circuit board.

The solder connection should be shiny and smooth. If
the circuit board or the component is moved while the solder
is cooling, the connection may be dull or crystalline in
appearance. This means it is a poor connection, a "cold
solder joint." You should remelt the old solder and wipe
it off; then use fresh solder to mount the component. When
the connection is cool, use the wire cutters to clip the
lead off, close to the connection.

SOLDERING TIPS AND HINTS

When soldering you must be careful not to use so much
solder that a "bridge" is formed across adjacent lands. If
such a bridge should occur, remove it by applying heat on one
of the lands it is across and wiping the molten solder away
with a small stiff brush or a dry cloth. A good brush can
be made by trimming the bristles on a small paint brush to
about a quarter of an inch.

Don't heat any portion of the circuit board for more
than a few seconds or you will risk having the lands separate
from the board. Sometimes it may be necessary to remove a
component that is soldered incorrectly to the board. This
"un-soldering" procedure applies stress to the plated-copper
lands and should be done quite carefully. You must heat the
soldered connections one at a time and gently rock the com-
ponent back and forth while pulling upward until the lead
pulls free from the board.

After the component is pulled out, the molten solder
will quickly fill up the hole. It will have to be removed
so that the proper component can be inserted. To accomplish
this, heat the solder and gently insert a wooden toothpick
into the hole (while the solder is flowing). Do not twist



or pry with the toothpick; simply remove it when the solder
is cooled and the obstruction will be removed too. If the
plated-through hole comes out with the solder, you must make
sure that the new components inserted into that hole are
soldered on both sides of the board so that all the necessary
electrical connections are made.

Since it obviously is somewhat difficult to "unsolder"
components, it pays to double-check the components for proper
orientation and identification before soldering them to the
board.

SERVICE

MITS offers a variety of services to its customers. For
example, if you have difficulty in assembling your kit or if
you have some technical question that is not answered in the
assembly manual, we invite you to write to our technical ser-
vices or engineering departments and they will be happy to
give you any help they can. You should provide a detailed
description of the problem and any other information which
will assist them in preparing a reply. If the problem is
with operating an assembled kit, be sure to describe switch
positions and operating conditions along with a precise sum-
mary of the difficulty.

MITS maintains a complete parts department, so if you need
a replacement part you should be able to get it within a few
days. Your kit contains a complete parts/price list and order
form. When ordering parts be sure to include the following
information:

your name and address
the model and serial number of your kit
the part number
description of the part
The minimum parts order is $2.00.

Consult the Service section of your assembly manual for
details on warranty and repair.

VI
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wee-- WARNING

ALWAYS TURN POWER OFF BEFORE CONNECTING OR DISCONNECTING
ANY BOARDS TO THE EXPANDER BOARD CONNECTORS. FAILURE TO
ADHERE TO THIS WARNING MAY RESULT IN PERMANENT DAMAGE TO
YOUR UNIT.
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THE FOLLOWING CHANGES ARE TO BE MADE TO THE PAGES INDICATED IN
THE ASSEMBLY MANUAL. BE SURE TO READ THESE OVER CAREFULLY.

PAGE 26: There will be a 24-pin IC socket provided for IC K.
This is to be installed in the same manner as the
40-pin socket. The socket for this IC may be of a
different type. If it does not appear similar to the
40-pin socket it will be the "AMP" type socket. This
will require you to separate it into two halves by
cutting away the 4 cross pieces between the two 12-
pin sides. Install each half in the same manner as
the 40-pin socket.

PAGE 34: The 2 MHz crystal provided with your kit may not be
provided with the cardboard container indicated in
the instructions. In this case, use a piece of mask-
ing or electrical tape to wrap the metal body of the
crystal to insulate it from the board.

PAGE 54: Before installing the transformers, cut the follow-
ing wires off at a point near where they enter the
coil winding:
T1---cut off the YELLOW wire
T2---cut off the 2 BLUE wires
T3---cut off the YELLOW/GREEN stripped wire

When installing the transformers, orient them so that
the primary leads (black wires) are as follows:

T1---primary downward
T2---primary upward
T3---primary towards the left
PAGE 60: The Power Supply Board is to be mounted to the cross

member using #6-32 X 3/4 inch screws instead of the
5/8 inch screws indicated in the drawing.



PAGE 60:
cont. )

PAGE 68:

PAGE 66:
&
PAGE 70

PAGE 19:

There is now only one small screen to be mounted on
the back panel over the I/0 connector openings on the
side opposite the transformers. Slots have been pro-
vided in the back panel for the fan opening. Mount
the screen over the connector openings using #4-40
screws, and add lockwashers (not shown in drawing)
between the nuts and the flatwashers on each of the
screen mounting screws.

Before installing the sub-panel, use a couple layers
of plastic electrical tape to insulate the “AC SW"
wire leads and the switch leads themselves (S8) at
the points where they enter the board. These points
will have T10VAC on them so insulating them will

add an additional safety factor for handling.

Your kit contains 6 cable clamps. Two should be
mounted on the Display/Control Board itself; one

-as in the drawing on page 67 and the other on the

corner diagonally opposite the one in the drawing.

Three clamps should be mounted on the card rail

mounting screws; one on the rail closest to the

D/C board on the right and the other two on both
rails on the left side.

The Tlast clamp should be mounted on the chassis it-
self in the last hole closest to the back on the Teft
side.

Route the wires through these clamps as indicated in
the instructions.

There is no longer any mounting hardware provided for
mounting the Display/Control Board to the Sub-Panel
as shown in the drawing. The switch mounting is more
than adequate for securing these two together.
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ASSEMBLY HINTS

Before beginning the construction of your unit, it is important that you read the
"Kit Assembly Hints" booklet. Pay particular attention to the section on soldering
because most problems in the ALTAIR occur as the result of poor soldering. Failure
to heed the warnings in the "Kit Assembly Hints" booklet may cause you to void your
warranty.

The type of soldering iron used is critical. Use a 30-40 watt iron with a chisel
tip, such as an Ungar 776 with a 7155 tip. The delicate soldering necessary for
this unit precludes using a blunt-tipped iron.

Each component should be installed in the order presented in the assembly instruc-
tions. Each component must be placed in its correct position on the board. There
are drawings throughout the assembly instructions which will aid you in installing
the components correctly. Some components (diodes, integrated circuits, some capac-
itors, and transistors) have special orientations on the board. These special orien-
tations are called out in the assembly instructions; it is important that you note
them carefully before installing the components.

After a component has been soldered to the board, check it off in the space provided
on the page. Before going on to a new page, check to make sure all the components
on that page have been installed.

Check the contents of your kit against the enclosed parts 1ist to make sure you have
all the required components, hardware and parts. The components are in plastic en-
velopes; do not open them until you need the components for an assembly step. You
will need the tools called for in the "Kit Assembly Hints" booklet.

To assist you in assembling your unit, a coding system is used to identify the com-
ponents already installed, components being installed, and components to be installed
later. Compare each page with your circuit board to ensure that all components are
installed before going on to a new page.

Previously
Installed
Components

Components
[ YetToBe

/ Installed

Components
Being
Installed




TRANSISTOR IDENTIFiCATION CHART

=

s

DI3T2
2Ne028

IN3642
2N36435.(NO FLAT)

8T2907
sT98
538473
2N52i10

2N4410

IN THE ILLUSTRATION ABOVE THE OUTLINE OF EACH TYPE OF TRANSISTOR
IS SHOWN OVER THE PADS ON THE CIRCUIT BOARD WITH THE CORRECT DE-
SIGNATION FOR EACH OF THE THREE LEADS. USE THIS INFORMATION TO-
GETHER WITH THE INFORMATION IN THE ASSEMBLY MANUAL FOR THE COR-
RECT ORIENTATION OF THE TRANSISTORS AS YOU INSTALL THEM.

THE FOLLOWING IS A LIST OF POSSIBLE SUBSTITUTIONS; IF ANY OTHERS

ARE USED YOU WILL RISK DAMAGING YOUR UNIT:
2N4410 = CS4410
EN2907

ST2907, CS4439 (PNP)

CS4437, CS4438, TIS98, ST98, 538473 (NPN)

FOR SUBSTITUTIONS REFER TO THE INFORMATION ABOVE TO DETERMINE

THE CORRECT ORIENTATION FOR THE THREE LEADS.




IC ORIENTATION CHART

—
PIN 1 PIN1 PIN 1 PINt o)
PINT T PNt ] PINt PIN 1

O
PINi [0 PINt

(o) o

O

INTEGRATED CIRCUITS (IC's) CAN COME WITH ANY ONE OF, OR A COMBINATION
OF, SEVERAL DIFFERENT MARKINGS. THESE MARKINGS ARE VERY IMPORTANT IN DETER-
MINING THE CORRECT ORIENTATION FOR INSTALLATION. REFER TO THE ABOVE DRAWING
TO DETERMINE THE POSITION OF PIN 1 OF THE IC AND USE THIS INFORMATION TO
ORIENT IT AS DESCRIBED IN THE ASSEMBLY MANUAL.

WARNING: IF THE IC's ARE NOT PROPERLY ORIENTED DURING INSTALLATION,
IT MAY RESULT IN PERMANENT DAMAGE TO YOUR UNIT.




MOS IC SPECIAL HANDLING PRECAUTIONS

There are several MOS integrated circuits
contained in this kit. These IC's are
very sensitive to static electricity and
transient voltages. In order to prevent
damaging these components, read over the
following precautions and adhere to them
as closely as possible. FAILURE TO DO SO
MAY RESULT IN PERMANENT DAMAGE TO THE IC.

A1l equipment (soldering iron, tools,
solder, etc.) should be at the same
potential as the PC board, the assem-
bler, the work surface and the IC it-
self along with its container. This
can be accomplished by continuous
physical contact with the work sur-
face, the components, and everything
else involved in the operation.

When handling the IC, develop the
habit of first touching the conduc-
tive container in which it is stor-
ed before touching the IC itself.

If the IC has to be moved from one
container to another, touch both
containers before doing so.

Do not wear clothing which will build
up static charges. Preferably wear
clothing made of cotton rather than
wool or synthetic fibers.

5)

7)

8)

Always touch the PC board before
touching the IC to the board. Try
to maintain this contact as much as
possible while installing the IC.

Handle the IC by the edges. Avoid
touching the pins themselves as much
as possible.

Dry air moving over plastic can build

up considerable static charges. A-
void placing the IC near any such
area or object.

In general, never touch anything to
the IC that you have not touched
first while touching both it and the
IC itself.




8800 _DISPLAY/CONTROL BOARD ASSEMBLY

Integrated Circuit Installation

There are 25 integrated circuits (IC's)
to be installed on the 8800 Display/
Control Board.

() Referring to the component layout,
remove the IC with the correct part
number from its holder. If there
are any bent pins, straighten these
using needle-nose pliers. Ensure
that you choose the IC with the cor-
rect part number as you install each
one.

() Orient the IC so that its notched
end corresponds with the notch print-
ed on the PC Board, and pin 1 of the
IC corresponds with the pad marked
with an arrowhead on the board.

NOTE: If the IC does not have a notch
on one end, refer to the IC Orientation
Chart included with your manual for the
identification of pin 1.

() When you have the correct orienta-
tion, start the pins on one side of
the IC into their respective holes
on the silk-screened side of the PC
board. DO NOT PUSH THE PINS IN ALL
THE WAY. If you have difficulty
getting the pins into the holes,
use the tip of a small screwdriver
to guide them.

() Start the pins on the other side of
the IC into their holes in the same
manner. When all of the pins have
been started, set the IC in place
by gently rocking it back and forth
until it rests as close as possible
to the board. Make sure that the IC
is perfectly straight and as close
as possible to the board; then tape
it in place with a piece of masking
tape.

—_
~

Turn the board over and solder each
pin to the foil pattern on the back
side of the board. Be sure to sol-
der each pin and be careful not to
leave any solder bridges.

—
~

Turn the board over again and remove
the piece of masking tape.

Use the same procedure to install each
of the IC's. Be sure that you have the
correct part number and the correct ori-
entation as you install each one.

J
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Resistor Installation

There are 59 resistors to be installed
on the 8800 Display/Control Board.

NOTE: Resistors are color-coded accord-
ing to their value. The resistors in
your kit will have four or possibly five
bands of color. The fourth band in both
cases will be gold or silver, indicating
the tolerance. In the following instruc-
tions we will be concerned only with the
three bands of color to one side of the
gold or silver band. Be sure to match
these three bands of color with those
called for in the instructions as you
install each resistor.

Using needle-nose pliers, bend the leads
of the following resistors at right an-
gles to match their respective holes on
the PC board. (see component layout)

NOTE: A1l resistors on the 8800 Display/
Control Board are either 1/4 or 1/2 Watt.

(.) Install resistor R1 (1K-ohm, 1/2W,
brown-black-red) into the correct
holes on the silk-screened side of
the PC board.

(-) Holding the resistor in place with
one hand, turn the board over and
bend the two leads slightly outward.

(.) Solder the leads to the foil pattern
on the back side of the board; then
clip off any excess lead lengths.

Referring to the component layout, in-
stall the remaining resistors in the
same manner. Be sure you have the cor-
rect color-coding for each one as you
install them.
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Capacitor Installation

There are 33 ceramic disk capacitors to
be installed on the 8800 Display/Control
Board.

Refer to the component layout and install
the capacitors according to the follow-
ing procedure.

(.) Choose the capacitor with the cor-
rect value as called for in the in-
structions. Straighten the two
leads and bend them as necessary to
fit their respective holes on the
PC board.

(-) Insert the capacitor into the cor-
rect holes from the silk-screened
side of the board. Push the capaci-
tor down until the ceramic insula-
tion almost touches the foil pattern.

() Holding the capacitor in place, turn
the board over and bend the two leads
slightly outward.

() Solder the two leads to the foil pat-
tern on the back side of the board;
then clip off any excess lead lengths.

Install all of the capacitors in this
manner. Be sure you have the correct
value capacitor as you install each one.




8800 ERRATA SHEET August 8, 1975

DISPLAY/CONTROL BOARD CAPACITOR MODIFICATIONS

NOTE: THE FOLLOWING CAPACITOR VALUE SUBSTITUTIONS ARE CRITICAL IN THE
OPERATION OF AN ALTAIR SYSTEM USING 4K DYNAMIC MEMORY BOARDS. THE
NECESSARY CAPACITORS WILL BE INCLUDED WITH FACH ALTAIR KIT AND WITH
EACH 4K MEMORY BOARD KIT, BUT THE SUBSTITUTIONS NEED BE PERFORMED ONLY

ONCE. PERFORM THE SUBSTITUTIONS WHETHER YOU HAVE 4K BOARDS OR NOT.

THE FOLLOWING CAPACITORS ON THE DISPLAY/CONTROL BOARD ARE

TO BE CHANGED TO THE VALUES INDICATED BELOW:

C7 should now be 0.01uf

C8 should now be 0.1uf

THESE SUBSTITUTIONS ARE TO IMPROVE THE OPERATION OF THE ALTAIR'S

DEPOSIT CIRCUITRY.







—~

8800 _ERRATA SHEET

PAGE 11 OF THE 8800 ASSEMBLY MANUAL IS TO BE CHANGED

AS FOLLOWS: CAPACITOR C7 IS TO BE CHANGED TO A .0068
MICROFARAD CAPACITOR INSTEAD OF THE .0047uf CAPACITOR
CALLED FOR IN THE INSTRUCTIONS.







8800 ERRATA SHEET

PAGE 11 OF THE 8800 ASSEMBLY MANUAL IS TO BE CHANGED AS FOLLOWS:
CAPACITOR C7 IS TO BE CHANGED TO A .0047 microfarad capacitor

INSTEAD OF THE .00Tuf CAPACITOR CALLED FOR IN THE INSTRUCTIONS.
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Voltage Regulator Installation

There is one MC7805 5-volt regulator to
be installed on the 8800 Disply/Control
Board.

(-) Set the MC7805 in place on the board

and align the mounting holes. (see

drawing)
(-) Use a pencil to mark the point on
each of the three leads where they
1ine up with their respective holes
on the board.

~

Use needle-nose pliers to bend each
of the three leads at a right angle
on the points where you made the
pencil marks.

NOTE: Use heat-sink grease when in-
stalling this component. Apply the
grease to all surfaces which come in
contact with each other.

LOCKWASHER

() Referring to the drawing, set the

regulator and heat sink in place on
the silk-screened side of the board.

Secure them to the board using a
#6-32 nut. Hold the regulator in
place as you tighten the nut to
keep from twisting the leads.

Turn the board over and solder the
three leads to the foil pattern on
the back side of the board.
not to leave any solder bridges.

)

() Clip off any excess lead Tengths.

?._* #e-32x I

MC 7805

Be sure




“

Component Additions

There 1is one bypass capacitor and three
resistors to be mounted on the back (non
silk-screened) side of the Display/Con-
trol Board.

() Referring to the drawing below, con-
nect the capacitor and resistors to
the back side of the board as shown.

NOTE: These components are soldered

directly to the lands; so be very care-
ful not to leave any solder bridges or
shorts between lands. A piece of tape
should be placed between the resistors

and the board as an additional precaution.

13A

(~) The capacitor can be any value from
20 to 35uf. Observe the polarity
orientation indicated in the drawing.

() The resistors can be any value from
62 to 68 ohm. These three resistors
are to be connected together in
parallel as shown before being con-
nected to the board.
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8800 DISPLAY/CONTROL BOARD HARDWIRE CONNECTIONS

There are 62 loose wire connections and
2 jumper wire connections to be made on
the 8800 Display/Control Board.

The two jumper connections are to be
made by inserting the wires from the
silk-screened side of the board and
soldering them on the back side. Be
sure to clip off any excess lead lengths
as you make each connection.

(~) Connect one end of an 18 inch wire

to one of the pads labeled "J1".
() Cut the wire as necessary so that
it is just long enough to reach the
other pad labeled "J1" and then
solder it to the pad.

Use the Tength of wire that was cut
from the 18 inch wire above to con-
nect both pads labeled "J2". Make
this connection in the same manner
as that used above.

There are 63 three foot lengths of wire
to be connected to the 8800 Display/
Control Board.

Make all of these connections by insert-
ing the wires from the back side of the
board and soldering them on the silk-
screened side. Be sure to clip off any
excess lead lengths as you make each
connection.

As you install each wire, label the end
opposite the connection with a piece of
masking tape marked with the same de-
signation as the pad to which it is con-
nected.

NOTE: There are two pads with the de-
signation "46", one on the top edge and
one on the side. Only one of these pads
need be connected to a wire.

(V) Connect 3 foot wires to the row of
37 pads along the top edge of the
board. Start with the pad labeled
"GNP" and end with the pad labeled
79N,

Connect 3 foot wires to the row of
24 pads along the right edge of the
board. Start with the pad labeled
“D7" and end with the pad labeled
"78“-

Connect 3 foot wires to the two pads
on the Teft edge of the board labeled
"AC SW".

NOTE: There are four heavier guage
wires provided for four of the wire
connections. Use the heavier #18
wire for the connections to "AC SW",
"GND" and "(+8V)B". Use the Tighter
#26 wire for the other connections.

Jd




Sense Switch Address Wiring

There is one jumper connection to be
made on the 8800 Display/Control Board
to place the sense switches at adcdress
255.

(©) Make this connection in the same
manner as jumpers J1 and J2.

(+) The jumper should be connected be-
tween the hole just below IC T and
the pad just to the left of the un-
marked pad between pads 39 and 45
on the right edge of the board.

N
~

Connect a 3 foot wire to the un-
marked pad mentioned above in the

same manner as described on page 14.

Label this wire "53".

14A
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CHASSIS AND SUB-PANEL REMOVAL

In order to correctly install the LED
displays and the switches on the 8800
Display/Control Board, the Sub-Panel
must first be removed from the case.
The Sub-Panel and Dress-Panel will be
used for alignment purposes while in-
stalling the remaining components.

() There are four screws securing the
chassis to the case bottom, two on
each side. Remove these four screws

and set them asside. It would be
adviseable to place the screws in

a small envelope and label it "Chas-
sis Mounting Screws". (see drawing)

(" Remove the chassis from the case
bottom by sliding it towards the

back of the case. It will be nec-

essary to 1ift up on the back of

the chassis in order to completely

remove it from the case. The Dress- .

Panel should fall free when the
chassis is removed.

(~) There are four screws securing the

Sub-Panel to the chassis. Remove

these four screws and set them as-

side.

The chassis and case should now be set

out of the way.

16
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Switch Installation

There are 25 toggle switches to be
mounted on the 8800 Display/Control
Board. Eight of these are momentary
contact SPDT switches and seventeen
are latching type SPDT switches.

For alignment purposes, the switches
must first be mounted to the Sub-Panel
before connecting them to the Display/
Control Board itself.

() Referring to the drawing, install
all 25 switches into the proper
holes on the Sub-Panel. Tighten
the nuts on the switches just
enough to keep the switch from
falling off the panel.

NOTE: The momentary contact switches
can be distinguished from the Tatching
type switches by their spring action.
The momentary contact type will return
to the center position automatically
when preassure is removed.

() The Display/Control Board should
now be mounted to the Sub-Panel.
Refer to the drawing and mount the
board to the panel using #6-32 X 1
inch screws and .6 inch spacers.

NOTE: As the Display/Control Board is
set into place with the Sub-Panel it
may be necessary to guide the switches
into the holes on the board with a
screwdriver. The switch leads should
protrude approximately 1/8 inch through
the PC board.

(<) Once the switches are all in place
tighten the nuts on all of them so
that they are fastened as securely
as possible onto the Sub-Panel.

(.) Place the entire assembly in front
of you with the PC board facing up.

(.) Solder the leads on each of the 25
switches to the foil pattern on the
back side of the board. Be careful
not to leave any solder bridges.




PAGE 60: There is now only one small screen to be mounted on
(cont.) the back panel over the I/0 connector openings on the

side opposite the transformers. Slots have bean pro-
vided in the back panel for the fan opening. Mount
the screen over the connector apenings using #4-40
screws, and add lockwashers (not shown in drawing)
between the nuts and the flatwashers on each of the
screen mounting screws.

PAGE 68: Before installing the sub-panel, use a couple layers
of plastic electrical tape to insulate the "AC SW"
wire leads and the switch leads themselves (S8) at
the points where they enter the board. These points
will have 110VAC on them so insulating them will
add an additional safety factor for handling.

PAGE 66: Your kit contains 6 cable clamps. Two should be

& mounted on the Display/Control Board itself; one
PAGE 70 as 1in the drawing on page 67 and the other on the
corner diagonally opposite the one in the drawing.

Three clamps should be mounted on the card rail

mounting screws; one on the rail closest to the

D/C board on the right and the other two on both
rails on the left side.

The Tast clamp should be mounted on the chassis it-
self in the last hole closest to the back on the left
side.

Route the wires through these clamps as indicated in
the instructions.

PAGE 19: There is no longer any mounting hardware provided for
——— mounting the Display/Control Board to the Sub-Pane]
as shown in the drawing. The switch mounting is more
than adequate for securing these two together.
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() Install latching toggle switches
SAQ through SA15 and S8.

(v) Install aoamzﬂmxw contact toggle
switches SO through S7.
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LED Installation

There are 36 RL-21 LED's to be installed
on the 8800 Display/Control Board. Care
must be taken during this procedure to
ensure correct physical alignment and
polarity orientation.

Refer to the drawing below for the cor-
rect polarity orientation of the LED's.

RL-21

/— CATHODE

S

CATHODE ™ ANODE

() Insert the top row of 18 LED's with
the cathode lead towards the top
edge of the board. Insert the LED's
through the holes on the Sub-Panel
into the correct holes on the Display/
Control Board. Bend the two leads
protruding through the board slightly
outward just enough to keep each LED
from falling back out. (see drawing)

21

() Insert the second row of 18 LED's in
the same manner, but with the cath-
ode Tead towards the switches on the
bottom. (see drawing)

—
~
~

Referring to the drawing, set the
Dress-Panel in place over the Sub-
Panel. Secure the two panels to-
gether using rubber bands.

Set the entire assembly in front of
you so that you have easy access to
both sides.

()

One at a time, align each LED with
the correct hole on the Dress-Panel
and solder the two leads to the foil
pattern on the back side of the
Display/Control Board.

~
N
~

NOTE: Due to supply variations, the
LED's in your kit may or may not fit

all the way through the holes in the
Dress-Panel. If they don't, set them

as close as possible to the panel. If
they do fit through, set them as desired.

WARNING: These LED's are heat sensitive.
Use a minimum amount of heat for a mini-
mum length of time when soldering them.

(~) Clip off any excess lead lengths
from each LED after it is soldered
into place.



/—SUB-PANEL

[———— DRESS PANEL

RUBBER BAND

SUB-PANEL

D/C BOARD

2




(<) Install RL-21 LED's D1 through D36.
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Connector Plug Installation

There is one 10-pin female connector to
be installed onto 8 of the wires from the
8800 Display/Control Board.

(-) There are 8 wires coming from the
row of wires on the shorter edge of
the Display/Control board labeled
"D0" through "D7". Move the labels
on these wires to within 10 inches
of the board itself; then cut each
of the wires to approximately 16
inches in length.

(v) Strip 1/8 inch of insulation from
the ends of each of the wires and
tin the exposed ends by applying a
thin coat of solder.

(~) Install one of the connector pins
onto the end of each of the wires.
Do this by crimping the wire into
place; then soldering the end to the
pin itself. (see drawing)

() Insert the 8 pins into the 10-pin
connector as shown in the drawing
below. Be sure that you install
them in the order indicated in the
drawing.

DISPLAY/CONTROL BOARD

CONNECTOR PLUG
10~PIN FEMALE CONNECTOR

24
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8800 CPU BOARD ASSEMBLY

Integrated Circuit Installation

There are 18 integrated circuits (IC's)
to be installed on the 8800 CPU Board.

One of these, the 8080 CPU IC, will be
provided with a 40-pin IC socket. The
8080 IC itself should not be installed
into the socket until the entire board
is ready to be installed in the 8800.

(~) Referring to the component layout,
set the 40-pin IC socket included
in your kit into place, and secure
it with a piece of masking tape.
(see drawing below)

1C SOCKET
{40-PIN)

PC BOARD

(+) Turn the board over and solder each
pin to the foil pattern on the back
side of the board. Be sure to sol-
der each pin and be careful not to
leave any solder bridges.

Turn the board over again and re-
move the masking tape.

—_
<
~

(.) Referring to the component layout,
remove the IC with the correct part
number from its holder. If there
are any bent pins, straighten these
using needle-nose pliers. Ensure
that you choose the IC with the cor-
rect part number as you install each
one.

(+) Orient the IC so that its notched
end corresponds with the rotch print-
ed on the PC board, and pin 1 of the
IC corresponds with the pad marked
with an arrowhead on the board.

NOTE: If the IC does not have a notch
on one end, refer to the IC Orientation
Chart included with your manual for the
identification of pin 1.

(v) When you have the correct orienta-
tion, start the pins on one side of
the IC into their respective holes
on the silk-screened side of the PC
board. DO NOT PUSH THE PINS IN ALL
THE WAY. If you have difficulty
getting the pins into the holes,
use the tip of a small screwdriver
to guide them.

Start the pins on the other side of
the IC into their holes in the same
manner. When all of the pins have
been started, set the IC in place
by gently rocking it back and forth
until it rests as close as possible
to the board. Make sure that the IC
is perfectly straight and as close
as possible to the board; then tape
it in place with a piece of masking
tape.

—
<
~

(+) Turn the board over and solder each
pin to the foil pattern on the back
side of the board. Be sure to sol-
der each pin and be careful not to
leave any solder bridges.

(-) Turn the board over again and remove
the piece of masking tape.

Use the same procedure to install each
of the IC's. Be sure that you have the
correct part number and the correct ori-
entation as you install each one.

Jd

d




*kkkERRATA SHEET*#w

THE FOLLOWING CHANGES ARE TO BE MADE TO THE PAGES INDICATED IN
THE ASSEMBLY MANMUAL. BE SURE TO READ THESE OVER CAREFULLY.

PAGE 26: There will be a 24-pin IC socket provided for IC K.

~———w This is to be installed in the same manner as the
40-pin socket. The socket for this IC may be of a
different type. . If it does not appear similar to the
40-pin socket it will be the "AMP" type socket. This
will require you to separate it into two halves by
cutting away the 4 cross pieces between the two 12-
pin sides. Install each half in the same manner as
the 40-pin socket.

PAGE 34: The 2 MHz crystal provided with your kit may not be
provided with the cardboard container indicated in
the instructions. In this case, use a piece of mask-
ing or electrical tape to wrap the meta1 body of the
crystal ‘to insulate it from the board.

PAGE 54: Before installing the transformers, cut the follow-
ing wires off at a point near where they enter the
coil winding:
T1--~cut off the YELLOW wire
T2---cut off the 2 BLUE wires
T3~——cutboff the YELLOW/GREEN stripped wire

When installing the transformers, orient them so that
the primary leads (black wires) are as follows:

T1---primary downward
T2---primary upwafd
T3---primary towards the left
PAGE 60: The Power Supply Board is to be mounted to the cross

member using #6-32 X 3/4 inch screws instead of the
5/8 inch screws indicated in the drawing.
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Hardwire Jumper Connections

There are 5 jumper connections to be
made on the 8800 CPU Board.

A11 of the jumper connections on this
board are to be made in the same manner.
These connections are indicated on the
board by two pads marked with the same
designation and connected by a broken
Tine. (i.e., Jl-=mmmacceeaon J1)

Use the wire provided in your kit for
Jjumper connections and cut each one to
iength as needed.

() Connect pad J1 to pad J1 by insert-
ing the wire ends from the silk-
screened side of the board and sol-
dering them to the foil pattern on
the back side. Clip off any excess
Tead lengths.

Connect J2 to J2 and J3 to J3, etc.,
in the same manner. Be sure you
connect the pads with the same de-
signation each time.

—
<
~
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Resistor Installation

There are 44 resistors to be installed
on the 8800 CPU Board.

NOTE: Resistors are color-coded accord-
ing to their value. The resistors in
your kit will have four or possibly five
bands of color. The fourth band in both
cases will be gold or silver, indicating
the tolerance. In the following instruc-
tions we will be concerned only with the
three bands of color to one side of the
gold or silver band. Be sure to match
these three bands of color with those
called for in the instructions as you
install each resistor.

Using needle-nose pliers, bend the leads
of the following resistors at right an-
gles to match their respective holes on
the PC board. (see component layout)

(~) Install resistor R1 (1K-ohm, 1/2 or
1/4W, brown-black-red) into the cor-
rect holes on the silk-screened side
of the PC board.

(.) Holding the resistor in place with
one hand, turn the board over and
berid the two leads slightly outward.

Solder the leads to the foil pattern
on the back side of the board; then
clip off any excess lead lengths.

—_
<
~

Referring to the component layout, in-
stall the remaining resistors in the
same manner. Be sure you have the cor-
rect color-coding for each one as you
install them.

30
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Capacitor Installation

There are 28 ceramic disk and 4 electro-
lytic capacitors to be installed on the
8800 CPU Board.

Refer to the component layout and in-
stall the ceramic disk capacitors ac-
cording to the following procedure.

() Choose the capacitor with the cor-
rect value as called for in the in-
structions. Straighten the two
leads and bend them as necessary to
fit their respective holes on_ the
PC board.

—_
N
~

Insert the capacitor into the cor-
rect holes from the silk-screened
side of the board. Push the capaci-
tor down until the ceramic insula-
tion almost touches the foil pattern.

(-) Holding the capacitor in place, turn
the board over and bend the two leads
slightly outward.

() Solder the two leads to the foil
pattern on the back side of the
board; then clip off any excess
lead lengths.

Install all of the ceramic disk capaci-
tors in this manner. Be sure that you
have the correct value capacitor as you
install each one. .

The four electrolytic capacitors for the
CPU Board have polarity requirements
which must be noted before installation.
Those contained in your kit may have one
or possibly two of three types of polar-
ity markings. To determine the correct
orientation, look for the following:
(see drawing above right)

32

ELECTROLYTIC
CAPACITOR

One type will have plus (+) signs on the
positive end; another will have a band
or a groove around the positive side in
addition to the plus signs. The third
type will have an arrow on it; in the tip
of the arrow there is a negative (-) sign
and the capacitor must be oriented so the
arrow points to the negative polarity
side.

Referring to the component layout, in-
stall the electrolytic capacitors on the
board.

(~) Bend the two Teads of the capacitor
with the correct value at right an-
gles to match their respective holes
on the board. Insert the capacitor
into the holes on the silk-screened
side of the board. Be sure to align
the positive polarity side with the
“+" signs printed on the board.

(v) Holding the capacitor in place, turn
the board over and bend the two leads
slightly outward. Solder the leads
to the foil pattern and clip off any
excess lead lengths.

() Install the other electrolytic ca-
pacitors in the same manner.




(+) C9 through C12 are all 20uf to 35uf.

Jduf.

(+) C1, €2, C7, C8 and SC1 through SC20
are all

(+) €3 is .0luf.

(/) C4 is 10pf.

() C5 is 100pf.

(~) C6 is 20pf.
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Crystal Installation

There is one 2.000MHz crystal to be in-
stalled on the 8800 CPU Board.

(~) Referring to the drawing below, cut
a piece of the cardboard container
that the crystal is packaged in to
the same Tength as the crystal case
itself. o viasking Fape

CARDBOARD

5 4ot

2.000 MHe=
XTAL

90° BEND

() Using needle-nose pliers, bend the
two leads of the crystal at right
angles as in the drawing above.

(v) Insert the crystal into the correct
holes from the silk-screened side
of the board. (see component lay-
out)

(~) Holding the crystal in place, turn
the board over and bend the two
leads slightly outward.

(+) Solder the leads to the foil pattern
on the back side of the board; then
clip off any excess lead lengths.

(~) Place the piece of cardboard over
the crystal case as indicated in
the drawing.

Zener Diode Installation

There is one 5.1 volt and one 12 volt
zener diode to be installed on the 8800
CPU Board.

NOTE: Diodes are marked with a band on
one end indicating the cathode end. The
diode must be oriented so that the end
with the band is towards the band print-
ed on the board when being installed.

() Referring to the component layout,
bend the leads on the 12 volt zener
at right angles to match the correct
holes on the board.

() Insert the diode into the correct
holes from the silk-screened side
of the board. Turn the board over
and bend the two leads slightly
outward.

() Solder the two leads to the foil pat-
tern on the back side of the board;
then clip off any excess lead lengths.

(+) Install the 5.1 volt zener diode in
the same manner.

Be sure that you have the band on the
diode aligned with the band printed on
the board for both diodes before pro-
ceeding. Failure to orient these two
diodes correctly may result in permanent
damage to your unit.

2,000 MHe
XTAL

90° BEND

4




*ARFRERRATA SHEETH*sxx

THE FOLLOWING CHANGES ARE TO BE MADE TO THE PAGES INDICATED IN
THE ASSEMBLY MANUAL. BE SURE TO READ THESE OYER CARESULLY.

PAGE 26: There will be a 24-pin IC socket provided for IC K.
This is to be installed in the same manner as the
40-pin socket. The socket for this IC may be of a
different type. If it does not appear similar to the
40-pin socket it will be the "AMP" type socket. This
will require you to separate it into two halves by
cutting away the 4 cross pieces between tne two 12-
pin sides. Install each half in the same manner as
the 40-pin socket.

PAGE 34: The 2 MHz crystal provided with your kit may not be

——— provided with the cardboard container indicated in
the instructions. In this case, use a piece of mask-
ing or electrical tape to wrap the metal body of the
crystal to insulate it from the -board.

PAGE 54: Before installing the transformers, cut the follow-
ing wires off at a point near where they enter the
coil winding:
T1---cut off the YELLOW wire
T2---cut off the 2 BLUE wires
T3---cut off the YELLOW/GREEN stripped wire

When installing the transformers, orient them so that
the primary leads (black wires) are as follows:

T1---primary downward
T2---primary upward
T3-~--primary towards the lefTt
PAGE 60: The Power Supply Board is to be mounted to the cross

member using #6-32 X 3/4 inch screws instead of the
5/8 inch screws indicated in the drawing.
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Transistor Installation

There is one CS4410 NPN transistor to
be installed on the 8800 CPU Board.

NOTE: When installing this transistor,
ensure that you check the part number
on it before soldering it into place.
Some transistors are identical in phy-
sical appearance but differ in electri-
cal characteristics. If the part num-
bers of your transistors do not match
the numbers called for in the instruc-
tions, it may be that you have substi-
tutions. In this case, refer to the
Transistor Identification Chart includ-
ed with your manual.

() This transistor is rounded and has
a flat edge near one of the leads.
The lead nearest this flat edge is
called the emitter. The hole for
the emitter is marked with an "E"
on the board. If the emitter lead
is placed into this hole, the other
two leads should fit into their
holes with Tittle or no bending and
should not cross over each other.
(see drawing below)

SMALL
FLAT

=0

()

(-

~

Orient transistor Q1 (CS4410) so
that the lead nearest the flat edge
aligns with the hole marked "E" on
the board. Insert the transistor
into the holes from the silk-
screened side of the board.

Holding the transistor in place,
turn the board over and bend the
three leads slightly outward.

Solder the leads to the foil pattern
on the back side of the board; then
clip off any excess lead Tengths.




Voltage Regulator Installation

There is one MC7805 5-volt regulator to
be installed on the 8800 CPU Board.

() Set the MC7805 in place on the board
and align the mounting holes. (see
drawing?

() Use a pencil to mark the point on
each of the three leads where they
line up with their respective holes
on the board.

() Use needle-nose pliers to bend each
of the three leads at a right angle
on the points where you made the
pencil marks.

NOTE: Use heat-sink grease when in-
stalling this component. Apply the
grease to all surfaces which come in
contact with each other.

LOCKWASHER

37

()

()

Referring to the drawing, set the
regulator and heat sink in place on
the silk-screened side of the board.
Secure them to the board using a
#6-32 nut. Hold the regulator in
place as you tighten the nut to
keep from twisting the leads.

Turn the board over and solder the
three leads to the foil pattern on
the back side of the board. Be sure
not to leave any solder bridges.

Clip off any excess lead lengths.

MC 7805
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CPU BOARD REVISION

A .00Tuf capacitor must be added to the (v) On the back side of the board, con-

8800 CPU Board between ground and the nect a jumper wire between the free
Protect Tine (Ref. P. 72 Bus Structure). end of the capacitor and the pad for
bus Tine #70, PROTECT. Make the con-
{~) Referring to the drawings below, in- nection to the pad as small as pos-
stall the capacitor and solder the sible and be sure it does not short
lead going through the large land to to any other lands.

both sides of the board.

.001uf CAPACITOR

MITS

CPU BD REVO

CPU BOARD SILK-SCREENED SIDE

NOTE: Keep the jumper connection to
the pad as close to the top as possible.

|7 =l et
Al |Hmmnm|m ffil_l

CPU BOARD BACK SIDE

JUMPER
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Wafer Connector Installation

There is one 8-pin male connector to be
installed on the 8800 CPU Board.

() Referring to the drawing below, in-
sert the 8-pin wafer connector into
the correct holes on the board from
the silk-screened side. Be sure to
insert the side with the shorter
pins.

(~) Holding the connector in place, turn
the board over and solder the 8 pins
to the foil pattern on the back side
of the board.

WAFER CONNECTOR
8~PIN MALE CONNECTOR

CPU BOARD




1K STATIC MEMORY BOARD ASSEMBLY

Integrated ircuit Installation

There are 20 integrated circuits (IC's)
to be installed on the 8800 1K Static
Memory Board. Some of these are MOS
IC's and are very sensitive to static
electricity and transient voltages.

Read the MOS IC Special Handling Pre-
cautions sheet included with your manual
before proceeding.*

() Referring to the component layout,
remove the IC with the correct part
number from its holder. If there
are any bent pins, straighten these
using needle-nose pliers. Ensure
that you choose the IC with the cor-
rect part number as you install each
one.

Orient the IC so that its notched
end corresponds with the notch print-
ed on the PC board, and pin 1 of the
IC corresponds with the pad marked
with an arrowhead on the board.

—_
AN
~

NOTE: If the IC does not have a notch
on one end, refer to the IC Orientation
Chart included with your manual for the
identification of pin 1.

() When you have the correct orienta-
tion, start the pins on one side of
the IC into their respective holes
on the silk-screened side of the PC
board. DO NOT PUSH THE PINS IN ALL
THE WAY. If you have difficulty
getting the pins into the holes,
use the tip of a small screwdriver
to guide them.

(<) Start the pins on the other side of
the IC into their holes in the same
manner. When all of the pins have
been started, set the IC in place
by gently rocking it back and forth
until it rests as close as possible
to the board. Make sure that the IC
is perfectly straight and as close
as possible to the board; then tape
it in place with a piece of masking
tape.

() Turn the board over and solder each
pin to the foil pattern on the back
side of the board. Be sure to sol-
der each pin and be careful not to
leave any solder bridges.

(~) Turn the board over again and remove
the piece of masking tape.

Use the same procedure to install each
of the IC's. Be sure that you have the
correct part number and the correct ori-
entation as you install each one.

* The basic 8800 kit is provided with 256 words of memory .

This means that only two 8101 IC's are used.
‘two in positions MA1 & MA2.

Install these
Each additional 256 word block

of memory is installed in the same manner; i.e. MB1 & MB2,
MC1 & MC2, MD1 & MD2. .
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Capacitor Installation

There are 21 ceramic disk and 2 electro-
lytic capacitors to be mounted on the
8800 1K Static Memory Board.

Refer to the component layout and in-
stall the ceramic disk capacitors ac-
cording to the following procedure.

() Choose the capacitor with the cor-
rect value as called for in the in-
structions. Straighten the two
leads and bend them as necessary to
fit their respective holes on the
PC board.

() Insert the capacitor into the cor-
rect holes from the silk-screened
side of the board. Push the capaci-
tor down until the ceramic insula-
tion almost touches the foil pattern.

(-) Holding the capacitor in place, turn
the board over and bend the two leads
sTightly outward.

(.) Solder the two leads to the foil
pattern on the back side of the
board; then clip off any excess
lead lengths.

Install all of the ceramic disk capaci-
tors in this manner. Be sure that you
have the correct value capacitor as you
install each one.

The two electrolytic capacitors for the
memory board have polarity requirements
which must be noted before installation.
Those contained in your kit may have one
or possibly two of three types of polar-
ity markings. To determine the correct
orientation, look for the following:
(see drawing above right)

{2

ELECTROLYTIC
CAPACITOR

One type will have plus (+) signs on the
positive end; another will have a band

or a groove around the positive side in
addition to the plus signs. The third
type will have an arrow on it; in the tip
of the arrow there is a negative (-) sign
and the capacitor must be oriented so the
arrow points to the negative polarity
side.

Referring to the component layout, in-
stall the electrolytic capacitors on the
board.

(-) Bend the two Teads of the capacitor
with the correct value at right an-
gles to match their respective holes
on the board. Insert the capacitor
into the holes on the silk-screened
side of the board. Be sure to align
the positive polarity side with the
"+" signs printed on the board.

(-) Holding the capacitor in place, turn
the board over and bend the two leads
slightly outward. Solder the leads
to the foil pattern and clip off any
excess lead lengths.

() Install the second electrolytic ca-

pacitor in the same manner.

[N
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Voltage Regulator Installation

There is one MC7805 5-volt regulator to
be installed on the 8800 1K Static
Memory Board.

(.) Set the MC7805 in place on the board
and align the mounting holes. (see
drawing)

—
~

Use a pencil to mark the point on
each of the three leads where they
Tine up with their respective holes
on the board.

() Use needle-nose pliers to bend each
of the three leads at a right angle
on the points where you made the
pencil marks. :

NOTE: Use heat-sink grease when in-
stalling this component. Apply the
grease to all surfaces which come in
contact with each other.

LOCKWASHER

(+) Referring to the drawing, set the
regulator and heat sink in place on
the silk-screened side of the board.
Secure them to the board using a
#6-32 nut. Hold the regulator in
place as you tighten the nut to
keep from twisting the Teads.

() Turn the board over and solder the
three leads to the foil pattern on
the back side of the board. Be sure
not to leave any solder bridges.

(/) Clip off any excess lead lengths.

MC 7805




Hardwire Jumper Connections

There are seven jumper connections to be
made on the 8800 1K Static Memory Board.

(-) One jumper is indicated on the board
by two pads marked "J1" connected
with a broken line.

—
~

Insert the two ends of the jumper
wire from the silk-screened side of
the board into the correct holes.

( ) Solder the wire ends to the foil
pattern on the back side of the
board; then clip off any excess
lead lengths.

The remaining six jumpers can be made
using uninsulated wire or the leftover
teads clipped off of previously instal-
led components.

() These six jumpers are located in the
bottom right corner of the board,
between IC's A and B.

—
N
~

There is a row of 12 pads next to
IC A, and a row of 6 pads directly
opposite next to IC B. Each of the
pads in the row of 6 is to be con-
nected to one of the pads in the
row of 12.

(.) Start with the bottom pad in the
row of 6 pads and connect it in the
same manner as above to the bottom
pad in the row of 12.

(.) In the same manner, connect each of
the remaining pads in the row of 6
to every other one of the pads in
the row of 12. Start at the bottom
and work up. This should leave the
top pad in the row of 12 empty.

NOTE: Further information on the function
of these six jumpers will be recieved as
necessary for future memory expansion.
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() P is a uA7805

(.) Install J1
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8800 POWER SUPPLY BOARD ASSEMBLY

Resistor Installation

There are 4 resistors to be installed on
the 8800 Power Supply Board.

NOTE: Resistors are color-coded accord-
ing to their value. The resistors in
your kit will have four or possib]y five
bands of color. The fourth band in both
cases will be gold or silver, indicating
the tolerance. In the following instruc-
tions we will be concerned only with the
three bands of color to one side of the
gold or silver band. Be sure to match
these three bands of color with those
called for in the insturctions as you
install each resistor.

Using needle-nose pliers, bend the leads
of the following resistors at right an-
gles to match their respective holes on
the PC board. (see component layout)

(9 R1 (470-ohm, 1/2W, yellow-violet
brown)

(v) R2 (1K-ohm, 1/2W, brown-black-red)

NOTE: ATl resistors on the 8800 Power
Supply Board are 1/2 Watt.

(~) Install resistor R1 (470-ohm, yellow- |
violet-brown) into the correct holes
on the silk-screened side of the PC
board.

Holding the resistor in place with
one hand, turn the board over and
bend the two leads s1ightly outward.

Solder the leads to the foil pattern
on the back side of the board; then
clip off any excess lead lengths.

Referring to the component Tlayout, in-
stall the remaining resistors in the
same manner. Be sure you have the cor-
rect color-coding for each one as you
install them.

() R3 (4.7k-ohm, 1/2W, yellow-violet
red)

() R& (4.7K-ohm, 1/2W, yellow-violet
red

- 200 80,0 08 hues-hopionpy 7
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biode Installation

There are 10 diodes (IN4004's) to be in-
stalled on the 8800 Power Supply Board.

NOTE: Diodes are marked with a band on
one end indicating the cathode end. The
diode must be oriented so that the end

with the band is towards the band print-

ed on the board when being installed.

() Referring to the component layout,
bend the leads of diode D1 (1N4004)
at right angles to match the cor-
rect holes on the board.

(~) Insert the diode into the correct
holes from the silk-screened side
of the board. Turn the board over
and bend the two leads slightly
outward.

() Solder the two leads to the foil pat-

tern on the back side of the board;

then clip off any excess lead lengths.

lHG 0___1

GND +8A 488

06 0l Jod b

LTI SEYCY S— N SN S

Install the remaining 9 diodes in the
same manner. Be sure that you have the
band on the diode aligned with the band
printed on the board as you install each
one. Failure to orient these diodes
correctly may result in permanent damage
to your unit.

D1 through D10 are all 1N4004 diodes.

(+*JD1 ()Dp2 ()D3 ()D4
()D5 ()D6 (“)yD7 () D8
() D9 () DlO

GND + + +
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Ceramic Disk Capacitor Installation

There are 7 ceramic disk capacitors to
be installed on the 8800 Power Supply
Board.

Refer to the component Tayout and install
the capacitors according to the follow-
ing procedure.

() Choose the capacitor with the cor-
rect value as called for in the in-
structions. Straighten the two
leads and bend them as necessary to
fit their respective holes on the
PC board.

Insert the capacitor into the cor-
rect holes from the silk-screened
side of the board. Push the capaci-
tor down until the ceramic insula-
tion almost touches the foil pattern.

—
<

(~) Holding the capacitor in place, turn
the board over and bend the two leads
slightly outward.

() Solder the two leads to the foil pat-
tern on the back side of the board;
then clip off any excess lead lengths.

Install all of the ceramic disk capaci-
tors in this manner. Be sure you have
the correct value capacitor as you in-
stall each one.

A1l ceramic disk capacitors are .luf.

() ¢
(1) en

() c6
(«) €13

t)er
(<) C15

(v) C8

NOTE: Capacitors C13 and C15 must be
rated at 50V. The voltage rating on
the other capacitors may vary with the
stock supply.
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Rectifier Installation

There is one 10 amp bridge rectifier
(vJ048) to be installed on the 8800
Power Supply Board.

WARNING: It is very important that this
component be properly oriented before it
is soldered into place. If it is not in
the correct orientation it may cause
major damage to the rest of your unit.

"+ and a "-" sign on oppo-
of the VJ048 rectifier. The
of this component should be
aligned so that the "+" and "-" signs
printed on the board correspond with the
signs marked on the rectifier itself.

There is a
site sides
four Tleads

(~) Referring to the drawing on the op-
posite page, physically mount the
rectifier to the foil pattern side
of the board as shown. It is very
important_that the spacing be pre-
cisely as indicated in the drawing.

Check to make sure that the "+" and
"-" signs on the board and the VJ048
correspond.

Very carefully solder the four leads
to the foil pattern. You will be

soldering between the board and the
body of the rectifier, so take extra

care not to leave any solder bridges.

Clip the excess lead lengths from
the top of the board; then remove
the nut and other hardware so that
only the solder connections are
holding the rectifier in place.

50

Hardwire Jumper Connections

There are 11 jumper connections to be
made on the 8800 Power Supply Board.

The jumper connections are indicated on
the board by two pads with the same
designation and connected by a broken
line. (see component layout)

Care must be taken when installing these
Jumpers to be sure that you do not short
them to any other components on the top
of the board. A1l of the jumpers except
the one marked "J4" can be made with
uninsulated bus wire if desired.

(.) Connect J1 to J1, J2 to J2, etc. by
inserting the jumper wires from the
silk-screened side of the board and
soldering them to the foil pattern
on the back side.

Be sure to install all 11 jumpers and be
careful not to create any shorts between
components.

(/) Clip off any excess lead lengths.




SILK-SCREENED
SIDE OF

P.S. BOARD\ _/_#6 FLATWASHER
rl_l A%

(-) Install rectifier VJ048

#g-32x5/8" SCREW
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Electrolytic Capacitor Installation

There are eight electrolytic capacitors
to be installed on the 8800 Power Supply
Board. These capacitors have polarity
requirements which must be noted before
installation. Those contained in your
kit may have one or possibly two of
three types of polarity markings. To
determine the correct orientation, Took
for the following: (see drawing below)

ELECTROLYTIC
CAPACITOR

One type will have plus (+) signs on the
positive end; another will have a band

or a groove around the positive side in
addition to the plus signs. The third
type will have an arrow on it; in the tip
of the arrow there is a negative (-) sign
and the capacitor must be oriented so the
arrow points to the negative polarity
side.

Referring to the component layout, in-
stall the electrolytic capacitors on the
board.

(-) Bend the two leads of the capacitor
with the correct value at right an-
gles to match their respective holes
on the board. Insert the capacitor
into the holes on the silk-screened
side of the board. Be sure to align
the positive polarity side with the
“+" signs printed on the board.

—
<
~

Holding the capacitor in place, turn
the board over and bend the two leads
slightly outward. Solder the leads
to the foil pattern and clip off any
excess lead lengths.

Install all of the capacitors in the
same manner.

‘

c1, C2, C3, C4, C9, and C10 are
all 3300uf capacitors.

(/) C12 is any value from 1000 to 2200uf.
() C14 is 500uf.
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Fuse and Fuse Clip Installation

There are two fuse clips and a fuse to () Carefully insert the fuse into the
be installed on the 8800 Power Supply clips. Be sure that the clips hold
Board. the fuse securely in place.

(.) Spread one of the fuse clips apart
slightly and insert a #4-40 X 1/4
inch screw. (see drawing)

(+) Align the clip and screw over the
correct hole on the silk-screened
side of the board and insert the
screw into the hole.

() Holding the clip and screw in place
with a screwdriver, place a #4-40
lockwasher and nut onto the screw
on the feil side of the board and
tighten them securely.

,\
~

Install the second clip in the same
manner; then push the clips back
together so they will hold the fuse.
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TRANSFORMER MOUNTING

There are three power supply transformers
to be mognted on the 8800 back panel.

S e. o fm e

Transformer T1 is mounted using four
#8-32 X 3/8 inch screws with a flat-
washer, lockwasher and nut on each of
them. (see drawing)

(.) Referring to the drawing, set T1 in
place and install the four mounting
screws with washers and nuts. DO
NOT TIGHTEN THE NUTS DOWN AT THIS
TIME.

—
~

You will observe that the mounting
holes on T1 are oval rather than
round.

(.) Set the cross member in place directly
beneath T1 and allow the transformer
to slide down until it rests on the
cross member. Now tighten the two
top mounting screws on T1 as securely
as possible.

—
AR
~

Remove the cross member and tighten
the two bottom mounting screws on T1
as securely as possible.
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Transformer T2 is mounted using two
#6-32 X 3/8 inch screws with a lock-
washer and nut on each of them. (see
drawing)

() Referring to the drawing, set T2 in
place and install the two mounting
screws with lockwashers and nuts.

(.) Tighten the screws down as securely
as possible.

Transformer T3 is mounted using two
#6-32 X 3/8 inch screws with a lock-
washer and nut on each of them. (see
drawing)

() Referring to the drawing, set T3 in
place and install the two mounting
screws with lockwashers and nuts.

(-) Tighten the two screws down as
securely as possible.

(2)%6-32
LOCKWASHERS

‘/-—(z)“a—sz NUTS

.
-~ /— T3
(2/%- 32
LOCKWASHERS
A (%632
T TS~ NUTS
(4)¥8-32 NUTS ~~§-

(41%-32
LOCKWASHERS




xckwkERRATA SHEETH%¥%

THE FOLLOWING CHANGES ARE TO BE MADE TO THE PAGES IHDICATED IN
THE ASSEMBLY MANUAL. BE SURE TO READ THESE OVER CAREFULLY.

PAGE 26: There will be a 24-pin IC socket provided for IC K.
This is to be installed in the same manner as the
40-pin socket. The socket for this IC may be of a
different type. If it does not appear similar to the
40-pin socket it will be the "AMP" type socket. This
will require you to separate it intoc two halves by
cutting away the 4 cross pieces between the two 12-
pin sides. Install each half in the same manner as
the 40-pin socket.

PAGE 34: The 2 MHz crystal provided with your kit may not be
provided with the cardboard container indicated in
the instructions. In this case, use a piece of mask-
ing or electrical tape to wrap the metal body of the
crystal to insulate it from the board.

PAGE 54: Before installing the transformers, cut the follow-
—— ing wires off at a point near where they enter the
coil winding:
T1---cut off the YELLOW wire
T2---cut off the 2 BLUE wires
T3---cut off the YELLOW/GREEN stripped wire

When installing the transformers, orient them so that
the primary leads (black wires) are as follows:

T1---primary downward
T2---primary upward
T3---primary towards the left
PAGE 60: The Power Supply Board is to be mounted to the cross

member using #6-32 X 3/4 inch screws instead of the
5/8 inch screws indicated in the drawing.







TERMINAL BLOCK MOUNTING

There is one terminal block with a () Referring to the drawing below, mount

double row of ten terminals to be in- the terminal block as shown using four

stalled on the 8800 back panel. #6-32 X 5/8 inch screws with lock-
washers and nuts. Tighten them

(~) Strip approximately 8 inches of casing securely into place.

from the power supply cord by cutting
a circle 8 inches from the end of the () Refer to the drawing again and set the

case and pulling the black insulation AC power cord in place at this time.

off. Be careful not to cut into any
of the three wires inside the cord.

/——BACK—PANEL

STRAIN RELIEF ——

s TERMINAL BLOCK

/

L a¥e-32
LOCKWASHERS
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CHASSIS ASSEMBLY

There is one cross member and two card (-) Referring to the drawing, set the
rails to be installed on the 8800 chassis. two card rails in place and tighten
them down securely. Be sure that you
(/) Refer to the drawing below and set connect them to the holes as indicated
the cross member in place beneath in the drawing.
the transformers. Tighten it down
securely.
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TERMINAL LUG INSTALLATION

There are 24 terminal lugs to be instal-
led onto wires at this time for later
connection to the terminal block.

Make all of the connections between the
terminal Tugs and the wires as shown in
the drawing below. Try to make the con-
nection so that the insulated portion of
the wire runs right up to the Tug itself,;
this will help prevent any accidental
snorting.

TERMINAL LUG

() Connect terminal Tugs to the two
black primary wires on each of the
three transformers.

Connect terminal lugs to each of the
three wires in the AC power cord.

Connect terminal lugs to the two
wires from the Display/Control Board
that you labeled "AC SW".

Connect terminal lugs to the two
wires from the Display/Control Board
that you labeled "GND" and "+8vB".

38

NOTE: There is a roll of #20 insulated
wire included in your kit for making the
following connections. Add an inch to
each of the lengths called for in the in-
structions and cut the wires from this
roll. Strip 1/2 inch of insulation from
the ends of the wires and tin them by
applying a thin coat of solder.

() Connect a terminal Tug to each of
five 8-inch lengths of wire. Con-
nect only one lug on one of the ends
of each wire.

In the same manner, connect a ter-
minal Tug to one end of two 12-inch
lengths of wire.

In the same manner, connect a ter-
minal Tug to one end of four 24-inch
Tengths of wire.

d




Chassis Ground Connection

There is one wire connection to be made
between the Power Supply Board and the
8800 chassis.

(») Referring to the procedure on page
58, connect a terminal lug to an

—
X
&

insulated wire approximately 14 inches
Tong.

In the same manner as the connections
on page 59, connect the wire to the

Power Supply board. Connect the end

opposite the terminal lug to the
hole on the board located between
the bottom hole of jumper "J1" and
the positive end of C14.

(¥) The terminal Tug end of the wire
should be routed around the trans-
formers and mounted to the chassis
with. the same connection as the
power cord ground wire as described
on page 61.
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As most of you know, we had a
shipping boo-boo with our kits.
About 100 units got out with a 7812
voltage regulator instead of a 7805.
That's a 12v regulator instead of a
Sv.  If any of you have received
them and haven't been notified, let
us know and we'll send you the right
one immediately. Only kits were
affected.







POWER SUPPLY BOARD WIRE CONNECTIONS
o ta

See o P o

There are 16 wire connections to be made
to the 8800 Power Supply Board. Nine of
these are from the transformers and the
other seven will be connected to the
terminal block. (see wiring diagram)

Transformer Connections

(v) Connect one of the green secondary
wires from transformer T1 to one of
the pads on the power supply board
labeled "GRN". Make the connection
by inserting the wire from the silk-
screened side of the board and sol-
dering it to the foil pattern on the
back side. Clip off any excess lead
length.

Make the following connections in the
same manner.

(+) Connect the second green wire from
T1 to the other pad labeled "GRN".

(-) Connect the two red wires from T2 to
the two pads on the board labeled
IIREDH .

(v) Connect the orange wire from T2 to
the pad labeled "ORANG".
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() Connect the two white wires from T2
to the two pads labeled "WHT".

(~) Connect the two yellow wires from T3
to the two pads Tabeled "YELLOW".

Terminal Block Wire Connections

{.) Using the same type connection as
with the transformer wires, connect
the bare end of one of the 8-inch
wires with a terminal lug on it to
the pad on the power supply board
jabeled "+16".

In the same manner, connect 8-inch wires
with terminal Tugs attached to the fol-
Towing pads on the board:

() -16

(.) +88B () +8A
(-) GND pad near C7
In the same manner, connect 12-inch wires

with terminal lugs attached to the fol-
lowing pads on the board:

(.) F1 (top)

NOTE: The three pads "H6", "8A" and "GND“
on the Teft are for future expansion.

i

(~) F1 (bottom)

§O--=—====
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POWER SUPPLY BOARD MOUNTING

The 8800 Power Supply Board is mounted
directly to the chassis cross member.

(v) Referring to the drawing, remove the
backing from one of the small flat
rubber feet included in your kit and
place it in the center of the four
mounting holes for the power supply
board on the cross member.

~

Remove the backing from another of
the rubber feet and place it directly
over top of the first one.

(4) 6-32x5/8"
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4&1.375 METAL
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(+) Referring to the drawing, mount the
screen on the inside of the back
panel.

~

Refer to the drawing and mount the
power supply board to the cross
member as shown. Be careful not to
catch any of the wires underneath
the board as you mount it. Tighten
it securely into place.

am)

-

& (2) RUBBER
& SFEET

,,:?//;3 LOCKS

g

SPACERS

S
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() Using a #6-32 X 1/2 inch screw,
mount the rectifier to the cross
member as shown. Make this con-
nection as tight as possible.

'\d
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THE FOLLOWING CHANGES ARE TO BE MADE TO THE PAGES INDICATED IN
THE ASSEMBLY MANUAL. BE SURE TO READ THESE OVER CAREFULLY.

PAGE 26: There will be a 24-pin IC socket provided for IC K.
This is to be installed in the same manner as the
40-pin socket. The socket for this IC may be of a
different type. If it does not appear similar to the
40-pin socket it will be the "AMP" type socket. This
will require you to separate it into two halves by
cutting away the 4 cross pieces between the two 12-
pin sides. Install each half in the same manner as
the 40-pin socket.

PAGE 34: The 2 MHz crystal provided with your kit may not be
provided with the cardboard container indicated in
the instructions. In this case, use a piece of mask-
ing or electrical tape to wrap the metal body of the
crystal to insulate it from the board.

PAGE 54: Before installing the transformers, cut the follow-
ing wires off at a point near where they enter the
coil winding:

T1---cut off the YELLOW wire
T2---cut off the & BLUE wires
T3---cut off the YELLOW/GREEN stripped wire

When installing the transformers, orient them so that
the primary leads (black wires) are as follows:

T1---primary downward
T2---primary upward

T3---primary towards the left

PAGE 60: The Power Supply Board is to be mounted to the cross

member using #6-32 X 3/4 inch screws instead of the
5/8 inch screws indicated in the drawing.







PAGE_60:

“(cont.)

PAGE 68:

PAGE 66:
&
PAGE 70

PAGE 19:

There 1is now only one small screen to be mounted on
the back panel over the I/0 connector openings on the
side opposite the transformers. Slots have besn pro-
vided in the back panal “for the fan opening. Mount
the screen over the connector openings using #4-40
screws, and-add lockwashers (not shown in drawing)
between the nuts and the flatwashers on each of the
screen mounting screws.

Before installing the sub-panel, use a couple layers
of plastic electrical tape to insulate the "AC S
wire leads and the switch leads themselves (58) at
the points where they enter the board. These points
Will have 110VAC on them so insulating them will

add an additional safety factor for handling. -

Your kit contains 6 cable clamps. Two should be
mounted on the Display/Control Board itself; one
as in the drawing on page 67 and the other on the
corner diagonally opposite the one in the drawing.

Three clamps should be mounted on the card rail

mounting screws; one on the rail closest to the

D/C board on the right and the other two on both
rails on the left side.

-The Tast clamp should be mounted on the chassis it-

self in the last hole closest to the back on the left
side.

Route the wires through these clamps as- indicated in
the instructions. .

There is no longer any mounting hardware provided for
mounting the Display/Control Board to the Sub-Pane]
as shown in the drawing. The switch mounting is more
than adequate for securing these two together.







POWER SUPPLY CONNECTIONS

There are 15 connections to be made to
the terminal block on the 8800 back panel.

() Refer to the “POWER SUPPLY WIRING
DIAGRAM" on the following page and
connect all of the wires shown to

the terminal block, except "AC SW".

NOTE: These are all wires to which you
have attached terminal Tugs earlier. Be
sure to connect the lugs to the exact
locations indicated in the wiring diagram.
Use a screwdriver to make the connections,
and be sure they are as tight as possible.

(.) The green ground wire on the AC Power
Cord should be routed around behind
the transformers and connected to the
side of the chassis itself. The wire
should reach to approximately the 14th
hole from the back and should be at-
tached to the top row of holes.

NOTE: The chassis is anodized, so use a
pieces of sandpaper or steel wool to
scratch the finish around the hole for
the wire. Use a #6-32 X 1/4 inch screw
and a #6-32 nut to mount the lug. The
screw head should be on the outside of
the chassis.
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EXPANDER BOARD 8800 M/BD ASSEMBLY

There are up to four edge connectors to
be mounted on each 8800 M/BD expander
board. These connectors are all to be
mounted in the same manner.

Observe that the edge connectors each
have a double row of pins; one side is
numbered 1 through 50 and the other side
is lettered A through AF. These mark-
ings are indicated on both the top and
the bottom of the connectors.

Observe that the expander board has a
foil pattern only on one side. The
connectors will be mounted on the blank
side of the board.

(~) Orient the expander board in front
of you with the foil pattern on the
bottom. The board designation mark-
ings (MITS 8800 M/BD, etc.) should
be underneath, in the right corner
towards you. Looking at the blank
side of the board, this will place
pin 1 on the left and pin 50 on the
right.

Orient one of the edge connectors
so that the numbered pins are to-
wards you and the lettered pins to-
wards the back, with the pins them-
selves pointing downward. This
should place pins 1 and 50 with the
same orientation as the 1 and 50 on
the bottom (foil side) of the board.

64

{.) The edge of the board towards you
has four rows of holes close togeth-
er. The first two rows are stagger-
ed from each other and will be used
later for wiring. The second two
rows are in line and match the pins
on the connector. Insert the con-
nector into the 2nd two rows of holes

keeping the same orientation as above.

It may be necessary to use the tip of
a scribe or a screwdriver to help
guide the pins into the holes.
() Be sure that the connector is tight
against the board and that a1l 100
pins are in their holes; then turn
the board over and solder the pins
to the foil pattern. Be careful not
to leave any solder bridges between
the pins or the Tlands.
() Mount all of the edge connectors to
the expander board in the same man-
ner.

J
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EXPANDER BOARD WIRING

Place the expander board in front of you
with the same orientation as at the be-
ginning of the previous step. Observe
the two staggered rows of holes towards
the front edge of the board. These holes

correspond with the pins on the connector.

The row of holes closest to the edge of
the board corresponds to pins 1 through
50 consecutively from left to right. The
second row corresponds to pins 52 through
99 consecutively from left to right.

(52 = B, 99 = AE) (see drawing and bus
chart)

NOTE: Pins 51 and 100 are electrically
common with pins 1 and 50 and thus are
not used for wiring the bus.

() Orient the Display/Control Board in
front of you with the sub-panel and
switches facing down and the row of
wire connections along the longer
edge of the board towards you.

Orient the expander board so that it
is approximately 4 inches away from

the back edge of the Display/Control

Board. It should be setting so that
the two rows of holes described above
are to the right and the shorter edge
of the board towards you. (see draw-

ing)

Referring to the drawing, remove the
nut and lockwasher from the front
right corner of the Display/Contro]
Board. Place all of the wires, ex-
cept "GND", “(+8V)B", and "AC SW",
through the cabTe clamp and remount
the clamp to the corner with the
same nut and lockwasher.*
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() Connect the wires from the Display/
Control Board labeled with numbers
to the expander board according to
the following procedure.

() One at a time, take one of the wires

and stretch it out to the hole on the

expander board corresponding to the
same number as the label on the wire.

Cut the wire 1/2 inch longer that the
length necessary to reach its hole;
then strip 3/8 inch of insulation
from the cut end. Tin the exposed
portion of the wire by applying a
thin coat of solder.

Insert the end of the wire into its
hole from the blank side of the
board, being careful not to push any
of the insulated portion of the wire
into the hole.

Turn the board over and solder the
wire to the foil pattern on the bot-~

tom side. Clip off any excess lead
length.
() Follow this same procedure for each

of the wires.

MAKE SURE THAT THE NUMBER ON THE WIRE
LABEL CORRESPONDS WITH THE NUMBER OF THE
HOLE ON THE EXPANDER BOARD AS YOU CON-
NECT EACH ONE.

() In the same manner as the connections
above, connect the free end of the
4 24-inch wires with terminal lugs
attached to holes number 1, 2, 50 and
52.

(+)*In the same manner, install cable
clamps on the two screws on the left
side of the board and route the other
four wires through these.

J

<



PAGE 60:

(cont.)

PAGE 68:

PAGE 66:
00
PAGE 70

PAGE 19:

There is now only one small screen to be mounted on
the back panel over the I/0 connector openings on the

side opposite the transformers. Slots have been pro-

vided in the back panal for the fan opaning. Mount
the screen over the connector openings using #4-40

screws, and add lockwashers (not shown in drawing)

between the nuts and the flatwashers on each of the
screen mounting screws.

Before installing the sub-panel, use a couple layers
of plastic electrical tape to insulate the "AC SW"
wire leads and the switch leads themselves (S8) at
the points where they enter the board. These points
will have 110VAC on them so insulating them will

add an additioral safety factor for handling.

Your kit contains 6 cable clamps. Two should be
mounted on the Display/Control Board itself; one
as in the drawing on page 67 and the other on the
corner diagonally opposite the one in the drawing.

Three clamps should be mounted on the card rail

mounting screws; one on the rail closest to the

D/C board on the right and the other two on both
rails on the teft side. :

The Tast clamp should be mounted on the chassis it-
self in the last hole closest to the back on the left
side.

Route the wires through these clamps as indicated in
the instructions.

There is no longer any mounting hardware provided for
mounting the Display/Control Board to the Sub-Panel
as shown in the drawing. The switch mounting is more
than adequate for securing these two together.

)
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BOARD INSTALLATION

The expander board and the display/con-
trol board can now be mounted onto the
chassis.

(/) Before mounting the expander board,
refer to the drawing on the opposite
page and set the board in place on
the card rails. Observe where the
board comes in contact with the
rails themselves. Place a Tength
of tape along the bottom (foil pat-
terned) side of the expander board
covering all of the Tands where the
board comes in contact with the two
card rails. Be sure that this is
done for both rails, and that no
lands come in contact with the rail
before continuing.

Referring to the drawing on the op-
posite page, mount the expander
board and the sub-panel with the
display/control board attached to
the chassis.

—
<
~

NOTE: Use the four screws that you re-
moved when disconnecting the sub-panel
earlier to re-mount it. Be careful not
to catch any of the wires beneath the
boards or between the metal parts when
making the installation.

EXPANDER BOARD

68

=

(v) Install card guides into the pairs
of holes along the outside edges of
the expander board as shown below.
Install them in the holes corres-
ponding to each of the edge connec-
tors you have previously installed.

I

CARD GUIDE ) J

\

# 6-32 X 3/8" SCREWS ——— @



PAGE 60:

(cont.)

PAGE 68:

—————

PAGE 66:
&
PAGE 70

PAGE 19:

There is now only one small screen to be mounted on
the back panel over the I/0 connector openings on the
side opposite the transformers. Slots have been pro-
vided in the back panel for the fan ovening. Mount
tha screen over the connector openings using #4-40
screws, and add lockwashers (not shown in drawing)
between the nuts and the flatwashers on each of the
screen mounting screws.

Before installing the sub-panel, use a couple layers
of plastic electrical tape to insulate the "AC SK"
wire leads and the switch leads themselves (S8) at
the points where they enter the board. These points
will have T10VAC on them so insulating them will

add an additional safety factor for handling.

Your kit contains 6 cable clamps. Two should be
mounted on the Display/Control Board itself; one
as in the drawing on page 67 and the other on the
corner diagonally opposite the one in the drawing.

Three clamps should be mounted on the card rail

mounting screws; -one on the rail closest to the

D/C board on the right and the other two on both
rails on the left side.

The last clamp should be mounted on the chassis it-
self in the last hole closest to the back on the left
side.

Route the wires through these clamps as indicated in
the instructions. C

There is no longer any mounting hardware provided for
mounting the Display/Control Board to the Sub-Panel
as shown in the drawing. The switch mounting is more
than adequate for securing these. two together.

-~







‘a8 H3IHIOW

SM3IYOS
#91/6X0b-b-(2)




BUS POWER CONNECTIONS

There are 7 wires with terminal lugs
attached to be connected to the terminal
block.

(~)} Referring to the drawing on the op-
posite page, connect the four 24
inch wires from holes 1, 2, 50 and
52 on the expander board to the
terminal block as shown. Be sure
to place them in the exact location
indicated.

Refer to the drawing again and con-
nect the two "AC SW" wires and the
"GND" and "(+8V)B" wires from the
display/control board to the ter-
minal block as shown.

NOTE: It is very important that all of
these wires be in the exact Tocations
indicated by the instructions as they
provide all of the power to the boards
in the unit. Refer to the bus structure
chart on page 72 for a complete des-
cription of all of the signals and their
Tocation on the bus.

10

NOTE: The 4 wires from the expander
board should be routed around the right
side of the case. The 4 wires from the
Display/Control board should be routed
around the left side of the case.

Some additional cable clamps are includ-
ed with your kit to aid in routing these
wires. These may be attached to the
card rail mounting screws and the top
row of holes along the sides of the
chassis as necessary.

y



PAGE 60: There is now only one small screen to be mounted on
(cont.) the back panel over the I/0 connector openings on the

side opposite the transformers. Slots have been pro-
vided 1n the back panel for the fan opening. Mount
the screen over the connector openings using #4-40
screws, and add Tockwashers (not shown in drawing)
between the nuts and the flatwashers on each of the
screen mounting screws.

PAGE 68: Before installing the sub-panel, use a couple layers
of plastic electrical tape to insulate the “"AC SW"
wire leads and the switch leads themselves (s8) at
the points where they enter the board. . These points
will have T10VAC on them so insulating them will
add an additional safety factor for handling.

PAGE 66: Your kit contains 6 cable clamps. Two should be

& mounted on the Display/Control Board itself; one
PAGE 70  as in the drawing on page 67 and the other on the
————— corner diagonally opposite the one in the drawing.

Three clamps should be mounted on the card rail

mounting screws; one on the rail closest to the

D/C board on the right and the other two on both
rails on the left side.

The last clamp should be mounted on the chassis it-
self in the Tast hole closest to the back on the left
side.

Route the wires through these clamps as indicated in
the instructions.

PAGE 19: There is no longer any mounting hardware provided for
mounting the Display/Control Board to the Sub-Panel
as shown in the drawing. The switch mounting is more
than adequate for securing these two together.
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8800 _GROUNDING MODIFICATION

There are several grounding straps to be
added between various members of the
chassis and some of the PC boards.

There are two sizes of braided wire
provided in your kit for making these
connections, 1/8 inch and 1/4 inch.

The 1/4 inch size is used along the
edge of the power supply board and the
1/8 inch is used to make all other con-
nections.

The first connection is to be made be-
tween the display/control board and the
chassis.

(v} Cut a length of the 1/8 inch braid
approximately 3 inches and solder
a solder lug in place on each end.

A
&

Referring to the drawing below,
attach the braid between the 7805
mounting screw on the back side of
the display/control board and the
chassis as shown.

:T%’Ejr

SS oS
o o

NOTE: At any point where a connection
1s made to the chassis, first rub the
area around the connection point with
sandpaper or some other abrasive to re-
move the anodizing.

This connection should be insulated using

uA

heat-shrink or some other such tubing.

() Prepare another length of 1/8 inch
braid in exactly the same manner
as the first piece.

(v) Connect this braid between the card
rail towards the back of the unit on
the side opposite the transformers
and the chassis as shown in the
drawing below.

(v) The 1/4 inch braid is to be soldered
directly to the PC land on the bot-
tom (non silk-screened) side of the
power supply board. Solder this
braid in place along its entire
length between the negative side of
C1 and the positive side of C14.
(see drawing below)

() Prepare a 4 inch length of 1/8 inch
braid by attaching a solder Tug to
one end.

(V) Solder the end opposite the Tug on
the 4 inch length to the end of the
1/4 inch braid beneath capacitor Cl
as shown in the drawing below. The
end of the 1/8 inch braid with the
solder lug will be attached to the
bottom side of the cross member with
the same screw which mounts the
closest corner of the power supply
board.




INTERCONNECTIONS AND BOARD INSTALLATIONS

The

CPU and Memory boards can now be in-

stalled into the unit.

()

(

~

—
~

The 8080 CPU integrated circuit can
now be placed into its socket on the
CPU Board. Before proceding, go
back and review the "MOS IC Special
Handling Precautions” in the front
of this manual.

Insert the 8080 IC into its socket.
Be very careful in handling it and
use as little pressure as possible
when inserting it.

Press the 8800 CPU Board into the
first edge connector, with the silk-
screened side of the board facing
towards the chassis. This should
place the wafer connector on the

CPU Board towards the back of the
unit.

Referring to the drawing on the op-
posite page, connect the Connector
Plug from the display/control board
to the Wafer Connector on the CPU
board as indicated. Be sure that
the signals match as indicated.

Insert the Memory board into the
second edge connector in the same
manner as the CPU Board. It should
be oriented so that the silk-screen-
ed side of the board is towards the
CPU Board.




INTEGRATED CIRCUIT
(1cy

IC SOCK
{40-PI

zm
=4

PC BOARD

DISPLAY/CONTROL BOARD

CONNECTOR PLUG
10-PIN FEMALE CONNECTOR

WAFER CONNECTOR
8-PIN MALE CONNECTOR

CPU BOARD

75



NAME PLATE INSTALLATION

The MITS ALTAIR 8800 COMPUTER name plate
is to be installed after the entire case
has been re-assembled.

WARNING: The adhesive backing on the
ATtair name plate is extremely strcng.
Take extra precaution when installing
it to be sure that you place it in the
correct position the first time.

(~) Remove the paper covering from the
back of the name plate. Be care-
ful not to touch anything to the
adhesive while you have the paper
removed.

—
<
~

Attach the plate to the dress panel
on the very bottom, beneath the
switches. Be sure that the dress
panel is tight against the case bot-
tom before doing this, as the plate
will not fit between the panel and
the case.

-~
~

Remove the protective covering from
the front of the name plate. This
may be tinted pink. The name plate
should be silver.

n



(v) Prepare another 3 inch length of
1/8 inch braid by attaching solder
lugs to each end.

(/) Connect this length of braid be-
tween the cross member on the side
opposite the transformers and the
chassis as shown in the drawing
below.

NOTE: The drawing below also shows the
4 inch length of braid from the power
supply board properly attached to the
cross member as previously instructed.

(.) Prepare a 3 inch length of 1/8 inch
braid for each of the expander
boards in your kit by attaching a
solder Tug to one end.

Connect these wires between the
card rail and the expander boards
as shown in the drawing below.

The end of the braid opposite the
lug should be soldered directly to
the land on the expander board
which runs along the edge connecting
pins 50 and 100 of each connector.
Be very careful not to create any
solder bridges when making this
connection.
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The chart below illustrates the address selection pads for both the

1K and the 4K memory boards.

The "I" prefixed pads correspond to

the "I" prefixed headings on the "MEMORY ADDRESS SELECTION CHART".
The "A" prefixed pads correspond to the 1's and 0's on the "MEMORY
ADDRESS SELECTION CHART" as indicated at the bottom of the chart

below.
connection.

must go to either All or

The last number of the pad should always correspond in each
(i.e.--pad I5 must go to either Al5 or Al5, pad Il

MEMORY ADDRESS SELECTION

asQO
A

AIRO)
Klﬁ( )
I.C. e
A4
A0
A s,
AN

Ao
ABO
O

(@»)c]
Q2
(@) )
Co
Qi
(@&

IK STATIC MEMORY BOARD

4K DYNAMIC MEMORY BOARD

AI5=|,Al8=@,Al4=,Al4=0,A12=,A12=F,ETC.

L]




CASE TOP INSTALLATION

The chassis and the case top should
be re-installed into the case bottom
in the same manner as they were re-
moved. Use the same hardware which
you removed earlier to re-assemble
the unit.

CASE-TOP

e

Wye——(2)%6-32 SCREWS

CASE-BOTTOM 4

BACK-PANEL ‘

16



ADDRESS LINES o ADDRESS SELECTED
15 14 13 12 IT___10 DECIMAL ADDRESS OCTAL ADDRESS

0 1 0 11 0 22,528 54 000
o 1 0 1 1 23,552 56 000
o 1 1 0o o ¢ 24,576 60 000 *
o 1 1 o o 25,600 62 000
o 1 1 o 26,624 64 000
(O T T 27,648 66 000
o 1 1 1 o o 28,672 70 000 *
o 1 1 1 0 29,696 72 000
o 1 1 1 1 9 30,720 74 000
o 1 1 11 31,744 76 000
1 0 0o o o o 32,768 100 000 =
10 0 0o 0o 1 33,70 102 000
1 0o o o 1 o 34,816 104 000
1T 0 0o o 1 35,840 106 000
1 0 0o 1 o o 36,864 170 000 *
1 0o 0o 1 o 37,888 112 000
1 0o o 1 1 g 38,912 114 000
10 0o 1 1 ] 39,936 116 000
1T 0 1 0o o o 40,960 120 000
1T 0o 1 o o g 41,984 122 000
1T 0o 1 o 1 o 43,008 124 000
T 0 1 o0 1 1 44,032 126 000
10 1 1 o o 45,056 130 000 =
1 0o 1 1 o g 46,080 132 000

e



MEMORY ADDRESS SELECTION CHART

ADDRESS LINES ADDRESS SELECTED

15 4 13 12 {1 10 DECIMAL ADDRESS OCTAL ADDRESS
0 0 0 0 0 0 0 0 =*
0 0 0 0 0 1 1,024 2 000
0 0 0 0 1 0 2,048 4 000
0 0] 0 0 1 1 3,072 6 000
0 0 0 1 0 0 4,096 10 000 *
0 0 1 0 1T - 5,120 12 000
0 0 0 1 1 0 6,144 14 000
0 0 0 1 1 1 7,168 16 000
0 0 1 0 0 0 8,192 20 000 =
0 0 1 0 0 1 9,216 22 000
0 0 1 0 1 0 10,240 24 000

0 1 0 1 1 11,264 26 000
0 0 1 1 0 0 12,288 — 30 000 *
0 1 1 0 1 13,312 32 000
0 0 1 1 1 0 14,336 34 000
0 0 1 1 1 1 15,360 36 000
0 1 0 0 0 0 16,384 40 000 =
0 1 0 0 0 1 17,408 42 000

1 0 0 1 0 18,432 44 000
0 1 0 0 1 1 19,456 46 000
0 1 0 1 0 0 20,480 50 000 =
(R N 21,504 52000
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CHECKOUT PROCEDURE FOR ALTAIR 8800

Before applying power (with the aid of a magnifying glass
if available) check all boards and components for solder
bridges, cold solder joints, broken PC lands or wires, and
correct component orientation.

Careful attention to this step will eliminate most of the
common machine failure causes.

With all boards removed from the mother board, apply power
to the machine and check both the terminal block and the
bus pins for the proper unregulated voltages.

Without the boards loading the supply, these voltages
should read as follows:
Approximate voltages referenced

Bus Pins to power supply GND
Pins 1 & 51 +10VDC
Pin 2 +20VDC
Pin 52 -17vDC
Pins 50 & 100 ovDe

Now check to see that none of the above voltages are pre-
sent on any of the bus pins adjacent to those listed.

NOTE: Pin 49 will be open without the CPU board
in place, and thus will read the same as
pin 50,

WARNING

UNDER NO CONDITIONS REMOVE OR INSTALL
BOARDS TO THE UNIT WITH THE POWER ON.

Power the machine down and insert the boards into the mother
board. Apply power to the machine again and check the
output of the voltage regulators for +5vdc. Also check
to see that the 12v zener diode on the CPU board is regulating
at +12vdc.

Be sure the regulated supplies are correct on all of your
boards.




ADDRESS LINES i B ADDRESS SELECTED

13 12 I 10 DECIMAL ADDRESS OCTAL_ADDRESS

1 1 1 0 47,104 134 000

1 1 1 1 48,128 136 000

0 0 0 49,152 140 000 *

0 0 1 50,176 142 000

0 0 1 0 51,200 144 000

0 0 1 1 52,224 146 000

0 1 0 0 53,248 150 000 *

0 1 0 1 54,272 152 000

0 1 1 0 55,296 154 000

0 1 1 1 56,320 156 000

1 0 0 0 57,344 160 000 *

1 0 0 1 58,368 162 000

1 0 1 0 59,392 164 000

1 0 1 1 60,416 166 000

1 1 0 0 61,440 170 000 =

1 1 0 1 62,464 172 000

1 1 1 0 63,488 174 000

1 1 1 1 64,512 176 000
Highest Directly Addressable —»65,535 177 777

Memory Location

*4K Dynamic Memory Board Selections

- 82




L

I/0 PORT STRUCTURE AUGUST 1976

VDM-1

Memory Address CCO0 (Hex) 146,000 (Octal)
Control Port C8 (Hex) 310 (Octal) 200 (Decimal)

CROMEMCO DAZ.

Ports: 016, 017 (Octal)

CCC (CROMEMCO)
Ports: 020, 021, 022 (Octal)

'SERIAL I/0 (SINGLE CHANNEL)

Ports: 000, 001 110 Baud

SERIAL I/C (QUAL CHANNEL)

Ports: 010, 011, 012, 013

AR

Ports: 006, 007 300 Baud

4P 1/0
Ports: 040 to 057

SINGLE P 1/0
Ports: 00z, 003

/A
Ports: 024, 025, 026, 027




MEMORY ADDRESS SELECTION

There are several hardwire connections to be made on the 8800 memory
boards for selecting the starting address for each board.

The starting address for each individual board is entirely optional
within a few limitations. With only a single memory board in your )
system there is no problem, as long as the starting address selected
in noted and taken into account when programming.

When more than one memory board is in the system, the sequence of
starting addresses becomes critical. This is especially true when
combining 1K and 4K boards in the same system. The important aspect
in this case is to be sure that the individual blocks of memory on
each board follow each other sequentially. There should be no gaps
between the last address of one board and the starting address of
the next.

The best example of this situation would be a system containing a
1K board with only 256 words of static memory together with a full
4K dynamic memory board. As may be noted from the "MEMORY ADDRESS
SELECTION CHART", the starting address of the 1K boards may be
selected with minimum increments of 1024 words. For the 4K board
the minimum increment is 4096 words.

NOTE: Those addresses marked with an asterisk (*) in the chart are
the possible address selections for the 4K boards, I1 & I0 being
dropped for this board. Any address 1isted may be selected for the
1K boards.

As may be seen from studying the chart, in the example above if the
1K board is placed at an address "before" the 4K board there will be
a gap of 3840 words of memory between the boards. Even with the 1K
board expanded to its full 1024 words, there would still be a gap of
3072 words of memory.

In this example the 4K board address must be placed "before" the 1K
board address in order to keep all possible addresses sequential.
(i.e.--place the 4K board at octal address O and the 1K board at
octal address 10 000)

The same would hold true for two 1K boards, one fully expanded and
the other with only 256 words of memory. The full board must be
placed first and the second board must be placed so that it follows
immediately in sequence.

8




ALTAIR CHECKOUT PROCEDURE

i.  3BEFORE APPLYING POWER VISUALLY
HE AID OF A MAGNIFYING GLASS
BLE) CHECK FOR DOLD:.“\

BROKEN

OV OF COWPOV“WTS. 97.37&52/
~LL FATILURES CAN 3E CAUGHT DURING
STEP.

With the pluggable boards out
he machine, powsr it up and

cx the terminal boards for the

er input voltagess.

““=F< the bus for +3 vclts (pins 1 6
+15 volts (pin 2), -15 volts
32), and ground (wlns 5C, 100).
the boards out these should

as follows:
nagative side of nower
trolytic capacitors

0 0 N
H Iy o«
ol

supply
as ground.)

1 &5 +10 ¥DC

z +20 VI APDroX.
5 -17 Vol

30, 100 -0V

Now check that none of these voltages
are seen on pins adjacent to the
above checked pins.

NOTE: 1IN NO CASE REMOVE OR INSTALL
ANY BOARDS WITH POWER ON,

3. After powering the machine down,
install the boards and check the out-
put of the voltage regulators for

+5VDC. Also check the output of the

12V zener on the CPU board for +12VDC.

Assuming everything above is
kosher, you should now power the
mzchine down; install the CPU plug
encd power it back up. The machine
comes up in an undetermined state,
so what you do is hold the STOP
switch in the stop position @nd give

‘it a RESET. Then'check to see if it

visciedy i IU is, push the ol
TZCT-UNPROTECT ewitch in the :

unprotect position,

L How you can check out the dif- i
ferent switches and indicators., All . .
a ess switches should be in the
rosition. Hold the RESET on-- ;
you should have all the status lights |
off and all data address lights on.
When you release the RESET switch,
all the address lights should go off.
The MEMR, M1, WO, WAIT lights shou{d
be on and whatever data there is in
location 0 will be displayed 1n the
data lights.

Vow to check the lights and
switches for proper operation, turn
each address switch on one at a time
and make sure that the'corresponding
address light comes on when EXAMINE
switch is operated. What you are
doing here is checking for obvious
shorts in the address bus area so
only one switch should be on at a
time.

The data lights should be
checked in the same fashion. Only
use the lower 8 sgwitches and the
DEPOSIT switch to check these.

Checking the EXAMINE NEXT and
DEPOSIT NEXT is fairly simple. Just
keep pressing them and observe that
the address lights count up binarily.

take sure that PROTECT sw1tch 1
turns on the Protect Status llght

and that UNPRCTECT turns it off.
With the PROTECT cn you shouldn't be
able to change the contents of m
ory with DEPOSIT or DEPOSIT NEXT
(or instructions either).

Now you're “ecdy to try a zro-
gram. Use the one in the Operator's
Manual on pages 33-38. After vyou
load everything in be sure to RESET
so thet you start from LOC 0. SINGLE
STEP through it first tc check out
the SINGLE STEP switch and then run
it. Every time you stop it to exam-
ine the results be sure to RE

prior to restart
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PORTS AVATLABLE

004
005
014
015
030 - 037
060 - 277
301 - 377

CARD STRUCTURE AUGUST 1976

Number Type

1-81/0
2-81/0
1-P1/0
4-P1/0
ACR
VDM-1
CDZ
D/A
4X RAM
CPv
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