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PRELIMINARY DOCUMENTATION RELEASE

This manual is incomplete in its present form. This
page and an additional section will be sent to you
within a short period for insertion.

This documentation contains the entire assembly and
check-out information for both the disk controller
and drive units. The Theory of Operation and some
additional information will be in the insertation.
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ATTENTICON

Fioppy Disk Owners

On Controller Board #1, look for the revisicn number in the Tower right-
hand corner. On Controller Board #2, look for the revision number in the
upper middle portion of the board. If Board #1 is Revision 0X4, and if
Board #2 is Revision 1, use the attached insert pages to replace the corres-
ponding pages in the assembly section of the manual. Please note that the
pages listed below have no corresponding replacement page and should be
completely deleted.
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Floppy Oisk Addenda, March, 1977






88-DCDD
PARTS LIST
FEBRUARY, 1977

BAG 1
74L00
74102
74L04
74L10
74LS11
74L20
74L30
74L73
74LS74
74L75
7493
74123
74164
74166
93L16
8797 or 74367
8798
7805

NOTE:

N~ —— 0 —O0INN— ——wooowum

74LS ICs may
stituted for

BAG 2
37 .Imf 12v 20%
BAG 3

*1  430pf 500v 5%
1  910pf 500v 5%
2 .00Imf 1KV 20%
1 .01mf 16v 20%
2 .047mf 100v 5%
2 .1mf 100v 5%
1 .22mf 100v 5%
2 .68mf 100v 5%
1 1.0mf 100v 5%
1  5mf 25V

T 10mf 16v

4 33mf 16v

3 470 pf disk

B

AG 4
4 220 ohm 1/2W 5%
4 330 ohm 1/2W 5%
0 1K 1/2KW 5%

1  5.6K 1/2W 5%
1 6.8K 1/2W 5%
7 10K 1/2W 5%
2 15K 1/2W 5%
1 18K 1/2W 5%
2 20K 1/2W 5%
& 39K 1/2W_5%
470 onm 1/2W 5%
1 22K 1/2W &%

101080
101072
101073
101081
101089
101039
101082
101084
101088
101075
101030
101060
101091
101092
101093
101040
101045
101074

be sub-
74L ICs.

100348

100322
100356
100328
100321
100332
100339
100349
100343
100373
100323
100350
100326
100316

101925
101926
101928
102091
101931
101932
102083
101941
131940
101967
101927
101933

%

IN914

#6=32 x 3/8" Screw
#6-32 Nut

#6 Lock Washer

#4-40 x 3/8" Screw
#4-40 Nut

#4 Lock Washer

3 ft. 18 Pair Cable

37 Pin Adapter Bracket

—amppONPOMN

[ve]
xr»
o0
o

100 Pin Edge Connector
CC37S Connector

10 Pin Right Angle Wafer
20 Pin Right Angle Wafer
10 Pin Connector

20 Pin Connector
Terminal Pins

Polarizing Keys

Fastwrap

Heat Sink Grease

Heat Sink (large)

Card Guides

G 7

g -hN—‘N-F-'a-INNNN-—'N

16 Test Points

3 Ferrite Beads
36 14-pin Sockets
23 16-pin Sockets

MISC.

1 Controller PC Board 1
1 Controller PC Board 2
] Disk Extended BASIC Manual

100705
100925
100933
100942
100908
100932
100941
103066
101795

101864
102114
101798
101788
101720
101789
101723
101791
1013037

101870
101714

101663
101876
102102
102103

100216
100217
101578






88-D1SC
PARTS LIST
MARCH, 1977 .

BAG 1

—t ot o emd PN —d

74L30

7805

7824

8797 or 74367
8798

9601

G 2

e

b ot b wd ) )

Jdmf 12v
.1mf 50v
33mf 50v
500mf 15-25v
100mf 25v
2200mf 50v
3300mf 1év

G 3

=

*

— o BN G

150 ohm 1/2W
330 ohm 1/2W
1K 1/2W

39K 1/2W

7.5 ohm 5W
33 ohm 1/2W

G 4

—d et ot ot b (4]
-~

b=
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220 ohm 1/2W
RL21

VJo4s

INAQO4

TIP 145 or 146
IN914

BAG 5

-t

12 ft. 18 Pair
Cable

6 ft. #20 Black

101082
101074
101079
101040
101045
101033

100348
100312
100311
100310
100365
100376
100315

101915
101926
101928
101967
101987
101921

101925
100702
100711
100718
102820
100705

103066
103062

2
3 2 ft. #20 Orange 103063
2 3 ft. #26 White 103060

*With Mica Insulator and

Shoulder Washer

BAG 6

(o)

o N

#4-40 x 5/16" Screw

#4-40 x 1/2" Screw Flat Head
#4-40 x 1" Screw

#4-40 Nut

#4 Lock Washer

#4 Flat Washer

#6-32 x 3/8" Pan Head Screw
#6-32 x 1/2" Pan Head Screw
#6-32 x 5/8" Pan Head Screw
#6-32 x 3/4" Pan Head Screw
#6-32 x 1" Pan Head Screw
#6-32 x 2" Flat Head Screw
#6-32 Nut

#6 Lock Washer

#6 Ground Lug

.15" Spacer

5/16" Spacer

.6" Spacer

#6 Flat Washer

#6-32 x 1/4" Screw

AG 7

G =t —3 edad eed e NI PN ) 0 () —d ot b od ) ol

Heat Sink

Heat Sink :

Disk Drive Spacer 1/2"
Right Angle Bracket
Strain Relief

Terminal Block
Insulated Terminal
Fuse Holder

DC37S Connector

DC37P Connector

DC37 Connector Cover
Toggle Switch ST1-1C
44-Pin Edge Connector
Keying Pin (for above)
Fastwrap

Heat Sink Grease

Fuse 2ASB 3AG

#6-32 x 3/4" Self Tap Screw

=
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—d omd w—t sd ared mad

Power Cord 3 Wire

Disk Mechanism (Pertec) FD4CO
Case

Disk Rail

Fan Filter

Fan and (4) clips
Transformer, 26V

Programmer Transformer, 24V,
Vv

Diskette (blank)

Power Supply PC Board

Buffer PC Board

“Altair Disk" Nameplate
Serial Number Sticker

Assy, Theory, Oper. Manual

100912
100903
100913
100932
100931
100940
100925
100918
100916
100935
100919
100937
100933
100942
101801
101823
101829
101824
100943
100917

101775
101835
101841
101717
101719
101868
101803
101813
102114
102115
101799
101879
101800
101660
103037

101762
100957

101742
101602
100511
101862
101757
101869
102612

102620
101712
100171
100172
101808
101833
101531






ASSEMBLY HINTS

Before beginning the construction of your unit, it is important that you read
the "MITS Kits Assembly Hints" booklet included with your kit. Pay particular
attention to the section on soldering, because most problems in the Altair
occur as the result of poor soldering. It is essential that you use the cor-
rect type of soldering iron. A 25-30 watt iron with a chisel tip (such as an
Ungar 776 with a 7155 tip) is recommended in the assembly hints booklet.

Some important warnings are also included in the hints booklet. Read them
carefully before you begin work on your unit -- failure to heed these warnings
could cause you to void your warranty.

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 envelopes; do not cpen them until you need the components for an
assembly step. You will need the tools called for in the "Kits Assembly
Hints" booklet.

As you construct your kit, follow the instructions in the order they are
presented in the assembly manual. Always complete each section before going
on to the next. Two organizational aids are provided throughout the manual
to assist you: 1) Boxed-off parts identification 1ists, with spaces provided
to check off the components as they are installed; 2) Reproductions of the
silk screens showing a) previously installed components, b) components being
installed and c) components yet to be installed. (see below)

components
“——yet to be
1nsta1]ed

o

¢

components
being
installed

Hﬁ@ﬁ

previously
instalied
cemponents



COMPONENT INSTALIATION METHODS

This section of the manual describes the proper pro-

cedures for installing various types of campcnents
in your kit.

Read these instructicons over very carefully and
refer back to them whenever necessary. Failure to
properly install camponents may cause permanent
damage to the camponent or the rest of the unit;
it will definitely void your warranty.

More specific instructions, or procedures of a
less general nature, will be included within the
assembly text itself,

Under no circumstances should you proceed with an
assanbly step without fully understanding the pro-
cedures involved. A little patience at this staye
will save a great deal of time and potential "head-
aches" later.
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INTEGRATED CIRCUITS (IC's) CAN COME WITH ANY ONE OF, OR A COMBINATICN
OF, SEVERAL DIFFERENT MARKINGS. THESE MARKINGS ARE VERY IMPORTANT IN
DETERMINING THE CORRECT ORIENTATION FOR THE IC's WHEN THEY ARE PLACED
ON THE PRINTED CIRCUIT BOARDS. REFER TO THE ABOVE DRAWING TO LOCATE
PIN 1 OF THE IC's, THEN USE THIS INFORMATION IN CONJUNCTION WITH THE
INFORMATION BELOW TO PROPERLY ORIENT EACH IC FOR INSTALLATION.

WARNING: INCORRECTLY ORIENTED IC's MAY CAUSE PERMANENT DAMAGE!

c THE DRAWING ON THE LEFT INDICATES VARIOUS
METHODS USED TO SHOW THE POSITION OF IC's
ON THE PRINTED CIRCUIT BOARDS. THESE ARE
SILK~SCREENED DIRECTLY CN THE BOARD. THE
ARROWHEAD INDICATES THE POSITION FOR PIN 1
8 — WHEN THE IC IS INSTALLED.
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IC Installation

All ICs must be oriented so that the notched end is toward the end with the
arrownead orinted on the PC board. Pin 1 of the IC should correspond with
the pad marked with the arrownead. If the IC does not have a notch on one
end, refer to the IC Identification Chart to identify Pin 1.

To prepare ICs for installation:

All ICs are damaged easily and should be handled carefully -- especially
static-sensitive MOS ICs. Always try to hold the IC by the ends, touching
the pins as little as possible. When you remove the IC from its holder,
CAPETULLY straighten any bent pins using needle-nose pliers. All pins
should be evenly spaced and should be aligned in a straignt line, perpen-
dicular to the body of the IC itself.

B. Installing ICs with sockets:

Installing ICs without sockets:

1. Referring to the drawing below, set
the IC socket into the designated
holes on the board and secure it
with a piece of masking tape.

1. Orient the IC so that Pin 1 coincides
with the arrowhead on the PC board.

2. Align the pins on one side of the IC
so that just the tips are inserted
into the proper holes on the board.

3. Lower the other side of the IC into
place. If the pins don't go into
their holes right away, rock the IC
back, exerting a little inward
pressure, and try again. Be patient.

The tip of a small screwdriver may 80ARD
be used to help guide the pins into
place. When the tips of all the pins 2. Turn the board over and solder each
have been started into their holes, pin to the foil pattern on the back
push the IC into the board the rest side of the board. Be sure to solder
of the way. Tape the IC to the each pin and be careful not to leave
Soard with a piece of masking tape. any solder bridges. Remove the mask-
ing tape.

4. Turn the board over and solder each ) .
pin to the foil pattern on the back 3. Orient the IC over the socket so that
side of the board. Be sure to sol- Pin 1 coincides with the arrowhead
der each pin and be careful not to on the PC board.
leave any solder bridges. Remove . . )
the masking tape. 4. Align the pins on one side of the

socket so that just the tips are
inserted into the noles.

5. Lower the other side of the IC into
place. If the pins don't go into
their holes right away, rock the IC
back, exerting a little inward pres-
sure, and try again. Be patient.
When the tips of ail the pins have
bHeen started into their holes, push
the IC irnto the socket the rest of

4 the way.

WARNING:
Yake sure none of the pins have been

pushed underneath the IC during
insertion.

e — .




Resistor Installation

Resistors have four (or possibly five) color-coded bands

as represented in the chart below.
silver and indicates the tolerance.

The fourth band is gold or
NOTE: In assembling a

MITS kit, you need only be concerned with the three bands of
color to the one side of the gold or silver (tolerance) band.
These three bands denote the resistor’'s value in ohms. The
first two bands correspond to the first two digits of the
_resistor's value and the third band represents a multiplier.

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 sil-
ver band denotes the 10% tolerance.

Use this process to chose the correct
resistor called for in the manual.

2ND BAND

VIOLET 47114 VBéAFE\ID
ST BAND SIL
RED

3RD BAND
YELLOW

RESISTOR COLOR CODES

BANDS 3rd BAND

COLOR 1&2 (Multiplier)
Black 0 1
Brown 1 10

Red 2 102
Orange 3 103
Yellow 4 104
Green 5 103
Blue 6 106
Violet 7 107
Gray 8 108
White 9 10°

Use the following procedure to install
the resistors onto the boards. Make
sure the colared bands on each resistor

-match the colors called for in the list

of Resistor Values and Color Codes given
for each board.

1. Using needle-ncse pliers, bend the
leads of the resistor at right an-
gles to match their respective holes
on the PC board.

2. Install the resistor into the cor-
rect holes on the silk-screened side
of the PC board.

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

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



Capacitor Installation
A. Electrolytic and Tantalum Capacitors
Polarity requirements must be noted on

the electrolvtic capacitors and the tan-
talum capacitor befare they are installed.

The electrolytic capacitors contained in
your kit may have cne or possibly two of
three types of polarity markings. To
determine the correct orientation, lock
for the following.

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. fThe third
type will have an arrow on it; in the tip
of the arrow there is a negative (-) sign
and the capacitor must be criented so the

arrcw points to the negative polarity side.

The tantalum capacitor is metallic in
appearance and smaller than the elec-
trolytic capacitors. Its positive end
has a plus sign on it or a red dot.

Refer to the chart included for each
board for correct Capacitor Values and
install the electrolytic capacitors and
tantalum capacitors using the following
procedure.

1. Bend the two leads of the capacitor
at right angles to match their re-
spective holes on the board. Insert
the capacitor into the holes ¢n the
silk-screened side of the board. Be
sure to align the positive polarity
side with the "+" signs printed on
the board.

2. 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.

B. Ceramic Disk Capacitors

Refer to the chart included for each
board for ccrrect Capacitor Values, and
install the ceramic disk capacitors using
the following procedure.

1. Choose the correct value capacitor
and straighten the two leads as
necessary to fit their respective
holes an the PC board.

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

3. EBolding the capacitor in place, turn
the board over and bend the two leads
slightly outward.

4, Solcder the two leads to the foil
pattern on the back side of the
board; then clip off any excess lead

lengths.



Transistor Installation

To install transistors, use the foll-
owing instructions.

NOTE: Always check the part number of
each transistor before you install it.
(See listing of Transistor Part Numbers
for each board.) Same transistors look
identical but differ in electrical char-
acteristics, according to part number.
If you have received substitute part
numbers for the transistors in you kit,
check the Transistor Identification
Chart which follows these instructions
to be sure you make the correct sub-

NOTE: Always make sure the transistor
is oriented so that the emitter lead is
Installed in the hole on the PC board
labeled with an "E." To determine
which lead is the emitter lead, refer to
the Transistor Identification Chart.

1. After the correct transistor has
been selected and the leads have
been properly oriented, insert the
transistor into the holes on the
silk-screened side of the board.

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

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

Diode Installation

NOTE: Diodes are marked with a band on
one end indicating the cathode end.

Each diode must be installed so that
the end with the band is oriented towards
the band printed an the PC board. Fail-
ure to orient the diodes correctly may
result in permanent damage to your unit.

Use the following procedure to install
diodes onto the board. Refer to the list
of Diode Part Numbers included for each
board to make sure you install the correct
diode each time.

1. Bend the leads of the diode at right
angles to match their respective
holes on the board.

2. Insert the dicde into the correct
holes on the silk screen, making
sure the cathode end is properly
oriented. Turn the bocard over and
bend the leads slightly outward.

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



TRANSISTOR IDENTIFICATION CHART

FLATY

gEnzsoT*
cS4438
cs4439
C34437
84410
204280

IN3E42
2N3843 (NO FLAT)

Tisse
T1S 92

oisT2
2n8028

$T2907
sT98
$38473
INS20

2N4410
EN4410

PN2907
2N2907
EN2907*

IN THE ILLUSTRATION ABOVE THE QUTLINE OF EACH TYPE OF TRANSISTOR IS
SHOWN OVER THE PADS ON THE CIRCUIT BOARD WITH THE CORRECT DESIGNATION
FOR EACH OF THE THREE LEADS. USE THIS INFORMATION TOGETHER WITH THE
INFORMATION IN THE ASSEMBLY MANUAL FOR THE CORRECT 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:
214410 = EN4410 = CS4410 = CS4437, CS4438, TI1S98, ST98, S$38473 (iPN)
EN2907 = 2N2907 = PN2907 = ST2907, CS4439 (PNP)
WHEN MAKING SUBSTITUTIONS, REFER TO THE ILLUSTRATION TO DETERMINE THE
CORRECT ORIENTATION FOR THE THREE LEADS.

“Configuration of the leads on EN2907 may vary.
8
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CASE TOP REMOVAL

Remove the top from the Disk Drive case
by withdrawing the two screws indicated
in the drawing below. Slide the case
top backwards, lifting the back slightly,
to remove it entirely from the chassis.

Also remove the 4 screws in the side of
the case bottom, and remove the entire
chassis assembly.

// BACK=-PANEL

(2)%6-32 SCREWS

1




DISK DRIVE BACK PANEL ASSEMBLY

Remove the back panel from the case by
withdrawing each of the four screws in
the corners of the panel. These four

screws are shown inserted in the draw-
ing below.

Save these four screws for remounting
the back panel later in the assembly
procedure.

12



Terminal Block Installation

Mount the terminal block to the back panel
as shown in the drawing below. Use the
screw sizes and other hardware indicated
in the drawing.

NOTE: Be sure that the back panel is
oriented as shown; be careful
not to mount the terminal block
on the wrong side of the panel.

Tighten all four screws firmly into place.

(4)%6-32x 5/8"
SCREWS

TERMINAL
BLOCK

(4)"6 LOCKWASHERS
BACK PANEL
(4)"6-32NUTS

13



Transformer Installation

There are two transformers included in
this kit. The larger of the two will be
refered to as Tl, the smaller as T2.

- Wire Preparation

Before mounting these transformers, the
wires must be cut to the proper length
and screw-mount crimp terminals attached

Mounting

Refering to the drawings following the
“Transformer Wire Preparation" drawing,
mount transformers Tl & T2 to the back

to each of them. There are also three panel.
wires which will not be used at all, and
will be cut off at the transformer coil. NOTE: For proper orientation, transformer

Refering to the drawing on the opposite
page, cut the wires on transformers Tl
and T2 to the lengths indicated. The
three unused wires should be cut off at
the point where they enter the trans-
former coil itself.

Next, as indicated in the bottom of the
drawing, strip exactly 1/2" of insula-
tion from each of the eleven wires and

Tl should have the two yellow wires
towards the top of the panel (with

reference to the drawings), and T2

should have the two black wires to-
wards the top of the panel.

Be sure to install a terminal lug
on transformer Tl as shown in the
drawing. This is a solder type
lug, and not the screw-mount type
used for the transformer wires.

bend the exposed portion in half to 1/4%.

Use the hardware indicated in the drawings
to mount the transformers and tighten the
screws firmly into place.

There are several screw-mount crimp ter-
minals included with this kit. These
have a slot in one end and an insulated
portion on the other end (usually red)
for attaching wires. One of these crimp
terminals must be attached to each of
the eleven transformer wires.

Insert one of the wires into one of the
terminals as shown in the drawing. Push
the wire in as far as it will go without
disterting it or pushing it all the way

through. NOTE: Save all wires that you cut off

for later use.
The wire should then be permanently con-

nected to the terminal by either soldering
it in place or crimping. To crimp the
terminal use a crimping tool, if avail-
able, or else flatten the insulated por-
tion of the terminal as tightly as possible
using pliers.

Prepare each of the eleven transformer
wires in the above manner.

14



cut off

YELLOW/GREEN
BLAC BLACK
f su 4 ,3/4u
YELLOW vE cut off
”
5 1/2° 4 1/2 1 BLUE
C TI ) C T2
BLACK: BLACK WH";'{'F ',/‘;ED
2 3/4u zn
ORANGE FED
2" 2
WHITE
2"
TRANSFORMER WIRE PREPARATION
STRiP
ln— 72" —-l
{ ) -
) ——1 352‘9]._ TERMINAL
C - .
1 1 1 —
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BACK PANEL

(2y¥e-32x172 "
SCREWS

TERMINAL
LUG

(3)"6 LOCKWASHERS
(2)¥6-32 NUTS

. J
(2)%6-32x1/2 " j/ | S HH “ PN
SCREWS @\',/7'4‘\\'/3 ‘ 3

(4)"8 LOCKWASHERS
(2)%6-32 NUTS

) BACK PANEL

16



Fuse Holder Installation

Refering to the drawing below, mount the
fuse holder to the back panel using the
rubber washer and nut provided. Tighten
it f£irmly into place.

Remove the cap and place the fuse provided

with your kit into the holder, then replace
the cap.

BACK PANEL

| <.
FUSE HOLDER g '/4‘

RUBBER
WASHER

NUT

17




90° ANGLE CLIP INSTALLATION

The drawing below illustrates the hard-
ware and orientation for mounting the
90° angle clip included with this kit.

NOTE: One side of the clip is slightly
shorter than the cother. The
shorter side should be mounted
against the back panel with the
longer side extending at 90°.

Install the clip as shown below and tighten
the screws firmly into place. Be sure that
clip remains "square” with the panel when
tightening the screws.

BACK PANEL

fs-32x3/8"
SCREW

Ps-32 NUT

(4)"6 LOCKWASHER
Fe-32 NUT

ANGLE CLIP

*g-32x3/8"
SCREW

18



Fan Installation

Before the cooling fan is installed onto
the back panel, two lengths of wire must
be prepared and connected to it.

There is some black wire included with
the kit; cut two 6 1/2 inch lengths of
this wire. Strip 1/2 inch of insulation
from one end of each of the wires, and
1/4 inch of insulation from the other.

In the same manner as described on page

, attach a screw-mount crimp terminal
to the 1/2" stripped end of each of the
two wires. Tin the 1/4" stripped ends
of the wires by applying a thin coat of
solder.

There are two terminals on the fan in one

of the corners. Solder the ends of the

two wires opposite the crimp terminals to

the terminals on the fan.

SCREWS

oy
aaaaa
g
tey
o

.
""""""
vy

BACK PANEL

(4)"6 FLATWASHERS
(4)°6 LOCKWASHERS

@)P6-32 NUTS

Refering to the drawing below, mount the
fan and screen to the back panel using
the hardware indicated. For proper
orientation, the terminals with the two
wires attached should be towards the
bottom on the side nearest the terminal
block. The arrow printed on the fan

to indicate airflow should be facing
towards the screen. The screen itself
has a bump on one side in each of the
four corners. The side with the bumps
should be towards the fan.

(476-32x 2" FLATHEAD

{(4) CLIP-ON NUTS

PROTECTIVE
SCREEN




Power Cord Installation

There is a 3-~wire power cord included with
this kit which must be prepared as follows
before installation.

1) strip 4" of the cord casing from the
wires by cutting a circle 4" from the
end and pulling off the black insula-
tion. Be careful not to cut into the
insulation on any of the wires inside.

2) The green wire inside should already
be at the correct length of 4 inches.
Cut the white wire to 3 1/2 inches,
and the black wire to 1 1/4 inches.
Strip 1/4 inch of insulation from the
ends of each of the three wires.

3) Tin the exposed 1/4" of the black
wire by applying a thin coat of
solder.

4) Solder or crimp screw-mount crimp
terminals to the white and green
wires.

BACK PANEL

STRAIN
RELIEF

LINE CORD

Place the strain relief, included with
the kit, over the power cord. Be sure
that the larger diameter end of the
relief is towards the male plug end of
the cord.

Be sure that there is approximately three
inches of the cord's black insulation
case extending beyond the strain relief*,
then snap it into place on the back panel
as shown below.

* The black wire should reach to the
center of the fuse holder when the
cord & strain relief are in place.




Wire Preparation

Using the wire supplied with this kit,

and the length of yellow/green wire cut
from transformer Tl, prepare the power

supply interconnect wires according to

the following instructions.

To avoid confusion, it would be best to
prepare these wires one at a time.

The list on the right indicates the color
of each wire, the length to which it
should be cut, and a reference "tag".

Use the following steps to prepare each
Wire:

1) Cut the specified color wire to the
length indicated.

2) Strip 1/2 inch of insulation from
one end and 1/4 inch from the other.

3) Tin the wire exposed 1/4 inch by ap-
plying a thin coat of solder.

4) According to the instructions on
page , connect a screw-mount
crimp terminal to the 1/2 inch
stripped end.

5) Approximately 5 inches from the 1/4
inch tinned end of the wire label it,
using masking tape, with the refer-
ence tag indicated.

An additional length of BLACK wire should
be cut to 22 1/2 inches and 1/4 inch of
insulation stripped from each end. Tin

both ends by applying a thin coat of solder.

Label this wire "FUSE".

21

Interconnect Wires

COLOR LENGTH
Yellow/ 2
Green*

Black 22 3/4
Black 17 3/4
Black 17 1/2
Black 25
White i8
White 17 3/4
Orang; 17 3/4
Orange 18 1/2
Crange 18 1/4

*From transformer T1,
This wire need not be

labeled.

inches

TAG



Back Panel Wiring

The disk back panel assembly may now be
completed by connecting all of the wires
to their appropriate locations.

(See drawing page 23)

Three solder connections are necessary
‘and should be made first. These in-
clude the black power cord wire, the
yellow/green wire and the black 22 1/2
inch wire labeled "FUSE".

1) Solder the 1/4 inch tinned end of the
yellow/green wire to the solder lug
on transformer Tl.

2) Solder the black power cord wire to
the center terminal on the fuse
holder.

3} Solder one end of the black "FUSE"
wire to the other fuse holder ter-
minal.

The remaining connections will be made to
the terminal block.

The drawing (P.23) shows the proper orienta-
tion and connections for all of the wires
on the kack panel. The "tags" on the wires
you prepared earlier refer to the numbers
shown on the terminal block.

WARNING: The power supply is a critical
part of any electronic system.
Check the wiring here several
times to be sure you have it
correct. Be sure that each of
the wires is in the proper loca-
tion and that all of the screws
on the terminal block are tight.
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Use the drawing below for reference and
connect all of the wires as indicated.
Match the "tags" on the wires prepared
earlier with the numbered positions on
the terminal block. There should be

a total of 25 crimp terminal connections
made to the block.

NOTE: Where two terminals are to be con-
nected to the same screw, place
them "back to back". In this posi-
tion they will fit flat tcgether,
and make a much more solid connec-
tion.

The ON-OFF SWitch may also be soldered in
at this time. Use the free end of the
black "FUSE" wire and the free end of the
wire labeled "1" to connect to the switch
terminals. There are three terminals on
the switch. Use the center terminal and
one to either side of it. (The switch
position towards the side where the con-
nections are made will be its OFF position.

Install the 4 tie wraps in the posi-
tions shown in the top drawing on
page 23.
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DISK POWER SUPPLY BOARD ASSEMBLY

NOTE: Save all component leads clipped
off during assembly until the
entire unit is complete. Some
of the leads will be used during
the assembly process.

RESISTOR INSTALLATION

Install the following 2 resistors
according to the instructions listed

on page § .

RESISTOR VALUES AND COLOR CQDES

]
() Rl is 33 ohm (orange-orange-
black) 1/2 w

() R2 is 7.5 ohm, 5 W (this may
be color coded, violet-green-
3rd band white or gold; or it
may be a solid body coler, with
the value printed directly on
the resistor itself,

24
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CAPACITOR INSTALLATION

Instal) the following 3 ceramic
disk capacrtors according to the
instructions va page 6 .

CAPACITOR VALUES

() cC2 = .1uf, SOV
() €5 = .1luf, SOV

() c8 = .luf, 50V
L
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CAPACITOR INSTALLATION

Install the following 6 electrolytic
capacitors according to the instruc-
tions listed on page § .

CAPACITOR VALUES

() C1 = 2200uf, 50V

() C3 = 33uf, S0V
() C4 = 3300uf, 1l&v
() C6 = 33uf, 50V
( ) €7 = 10Q0uf, 25v
() C9 = 33uf, 50V
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DIODE INSTALLATION

Install the following 2 diodes

according to the instructions ( ) DI = 1N4004
on page ] .
( ) D2 = 1N4004
—
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VOLTAGE REGULATOR INSTALLATION

There are 2 voltage regulators to be
installed on the silk-screened side of
the power supply board, X1 & X3.

These are to be installed according
to the following procedure. (see
drawing-right)

(1) Set the regulator in place
over the board so that the
mounting hole in the regu-
lator and the board align.

(2} Use a pencil to mark the point
on each of the regulator's
three leads directly over
its corresponding heole in the
board.

(3) Bend the three leads, using
needle-nose pliers, at right
angles from the printed side
of the component.

NOTE: Use heat-sink grease when in-
stalling this component. Apply
it to the surface where the reg-
ulator & board come in centact.

(4) Referring to the drawing, set
the regulator in place on the
silk-screened side of the board.
Secure it to the board using a
$#6-32 nut and screw. Hold the
regulator in place as you
tighten the nut to xeep from
twisting the leads.

1
(5) Turn the board over and solder ¥§-32 — =S
the three leads to the foil ;
pattern on the back side of
the bcard. Be sure not to
leave any solder bridges.

{6) Clip off any excess lead lengths.

Use the above procedure to install both
of the regulators, X1 & X3.
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VOLTAGE REGULATOR INSTALLATION
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BRIDGE RECTIFIER INSTALLATION

There are two bridge rectifiers, BRI
& BR2, to be installed on the power
supply board.

WARNING: Read the following: instruc-
tions closely. Proper
orientation of these two
components is absolutely
critical.

These two components are indicated on
the silk-screen by broken lines. This
is to indicate that they are to be
mounted on the bottom (non-silk-
screened) side of the board.

You will observe-a "+" sign printed
near one corner of the rectifier.
The lead nearest this "+" sign is
the positive lead of the rectifier.
This lead must be inserted into the
hole marked on the silk-screen with

a_"+" sign.
NOTE:

There is also a "-" sign

printed on the regulator.

The lead nearest this sign is

the negative lead of the recti-
fier, and should be diagonally
opposite the "+" lead on the board.

BE ABSOLUTELY SURE THAT THE PROPER
ORIENTATION IS USED WHEN INSTALLING
THESE TWO COMPONENTS.

Install the rectifiers according to the
following procedure:

(1) Insert the four leads of the
BR1 rectifier into their res-
pective holes from the non-
silk-screened side of the
board. Be sure the "+" lead
of the rectifier is inserted
in the hole labeled "+" on the
silk-screened side of the
board.

(2) Insert the BR2 rectifier in the
same manner. Be sure both recti-
fiers are pushed all the way
against the board.

(3) There is a 90° angle bracket
included with your parts. Each
of the two sides has two holes
in it.

Using the side with the two holes
the furthest apart, set the angie
bracket over the two rectifiers.
The holes in the bracket, the rec-
tifiers, and the board should
align.

Temporarily attach the bracket &
rectifiers to the board through
these holes using #6-32 & 5/8"
screws and nuts.

Check the orientation once more,
then solder all four leads of each
rectifier to the board on the
silk-screened side.

(4)

(5) Clip off any excess lead lengths.
Leave the angle bracket in place

for the next procedure.

NCTE: Apply heat-sink compound to

all mating surfaces.
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BRIDGE RECTIFIER INSTALLATION
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RESISTCR INSTALLATICN
Inst.al}tb.efollminqwmsistcrs
according to the instmicticons listed
on page J .

NOTE
The following modifications connect the "pwr" indicator to the
door open timer. This allows the door open timer to indicate when the
Disk Drive can be enabled.
1. Stand R36 up on end in the pad nearest D3-K.

2. Connect a jumper from the top end of R36 to pin 8 of IC G.

RESISTCR VALUES AND COLCR CODES

-

() R, R7, RS are 220 om () R40 is 220 cm
(rad—redM) 172w (red-red-orewn) 1/2 W .

() R10, R8, R6 are 330 om - () R39 is 330 am
(orange-crange-brown) 1/2 W (crange-crange-mrewn) 1/2 W

() RI2, RL4, R16 are 330 cm () R38 is IX cim
(arange-orange-orewn) 1/2 W (broewn=-black-red) 1/2 W

() RL1, R13, R1S are 220 cim {) R41 is 39K om
(red-red-brown) 1/2 W (crarge-whita=-crange) 1/2 W

() R33 is 220 cim () R20, R22, R24 are 330 cm
(red=rad-crown) 1/2 W (orénge-éra:-ge—br:wn) 172 %W

() R34 is 330 om () R19, R21, R23 are 220 cim
(crange-crange-nrown) 1/2 W (reé-red-orown) 1/2 W

() RBlc 32%,‘327, R25 are 220 ¢cm {) R4 & R18 2r= 2320 om
(ref~red-crown) 1/2 W (crange—crance-crown) 1/2 W

( ) R32, R30, R28, R26 are 330 ckm () R & 217 are 220 am
(orange—orange~trown) 1/2 W (red-rec-2xown) 1/2 W

() 236, R35, R37 are 150 ckm
(crown-green-nrown) 1/4 W
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DICDE INSTALLATION

Install diode D6 according to the

instructions on page 7T .

() D6 = 1N914
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CAPACTTOR INSTALLATION

Capacitor Cl4 is an electxrolytic
capacitor. Capacitors Cl10, C11, C12,
and Cl13 are ceramic disk capacitors.

Install these camponents according
to the instructions listed cn page § .

CAPACITOR VALUES

( Different voltages may be sub~
stituted in same cases.)

() Cl4 = 500 uf, 25V electrolytic

() c10, C11, C12 & C13 are .1 uf,
12V ceramic disks.
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DISK DRIVE RIBBON CABLE ASSEMBLY

Ribbon Cable Prevaration

There are three ribbon cable as-~
semblies to be prepared for instaila-
tion in the disk drive unit. A 12'
length of 18-twisted pairs cable has
been provided for this purpose.

First, cut the 12' length of
cable into two 18-inch lengths and
one 25-inch length. The remainder of
the cable should be saved for later
use.

The following two pages contain
diagrams for the proper lengths and
arrangement for the three cable pieces
you have just cut. The two 18" lengths
will be prepared identically.

The cable sheath itself may be cut
using scissors, and can be stripped by
simply pulling it apart. You will note
that the plastic sheath has "welds" ap-
proximately every inch between the twist-
ed pairs. Try not to make any cuts on
the welds themselves.

Tach time a 1/4" of insulation is
stripped from the wires themselves, the
bare ends should be tinned by applying
a thin coat of solder.

Study the diagrams on the next two
pages and prepare the three cable as-
semblies as shown. Be careful to cut
the wires precisely as indicated, and
do not damage the wire insulation when
cutting the cable sheath.
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STEP CASING EVENLY
APPROX. EVERY INCH

CUT TO 2"
/ STRIP 1/4" & TIN




25"

25 INCH RIBBON CABLE

CUT TO S" : STRIP 1/2" & TIN
4 PAIR
" CUT TO 2" : STRIP 1/4" & TIN

6“ lo "

- v rve— cama—

1 7 |
18" \ : i
7 PAIR . !
{
l : 4
; |
Pr. CUT TO o
L | l [-l"—' 2 PAIR
1 10" ‘
2 loﬂ »
3 ge ' 2 PAIR
4 8“ E p-
5 7u l
6 8“
7 7n —— 2 PAIR
T " & ]
STRIP 1/4 TIN | | 5 oarm
2 PAIR
\
ol
1 PAIR
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STEP CASING EVENLY
APPROXIMATELY 1 1/2"
STEPS

7 CUT TO 2 1/4"
STRIP 1/4" & TIN



There are several 37-pin connectors in
this kit. One male connector and one

— female connector will be used now to
connect onto cone end of each of the two
18 inch lengths of ribbon cable that
you have just prepared. The other end
aof the two cables will connect directly
to the Disk Buffer board.

Connector Preparation

The two 37~pin connectors must first be
prepared for attaching to the cables.
It may be helpful to solidly mount the
connectors to some steady object dur-
ing this and the following procedures.

1) Place the connector in front of
you with the hollow solder pins
facing upwards.

2) Using your soldering iron, very
carefully heat each pin one at a
time and £ill the hollow space
with solder. The solder should
not quite £ill the pin and should
have a slightly concave surface.

T Prepare all 37 pins on one male and one
female connector in this manner. Be
sure not to leave any solder bridges
between the pins, and be careful not
to melt any of the nylon insulation
arocund them.

WARNING

During the following procedure, and
later steps involving ribbon cable,
be sure that you fully understand

all of the instructions before you

begin. These points are the most
likely areas for assembly errors to

Qccur.

Cable Assembly

The following procedure should be used
for assembling both of the 18 inch
cables. In order to minimize the pos-
sibility of error, the cables will be
attached to the 37-pin connectors and
the Disk Buffer board during the same
srocedure. Read this entire procedure
~over carefully before beginning.
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You will note that the pins on the 37-pin
connectors are all numbered. Note also
that the numbers on the male connector
are the reverse of the female. The male
connector will be wired to the rows of
pads on the buffer board labeled "TO".
The female connector will be wired to
the rows of pads labeled "FROM". The
numbers on the connector pins corre-
spond directly with the numbers that
label the pads on the buffer board.

The following pages contain drawings of
both the 37-pin connectors, and the Disk
Buffer board silk-screen. There is a
space provided to "check-off" each of
the twisted-pair wires as they are con-
nected. Double arrows are also shown

to indicate the connection points for
each of the twisted-pairs.

Orient one of the 18 inch cables so that
the "stepped" edge of the cable casing
is along the rows of pads on the buffer
board labeled "TO". The longest wires
should be near the pads labeled "19 & 37"
and the shortest wires near the pads
labeled "1 & 20". Place the MALE 37-pin
connector near the other end of the
cable.

Begin with the shortest twisted-pair of
wires, nearest the outside edge of the
cable casing, on the buffer board end.

Separate the two wires slightly, then
solder them into the two pads labeled
"l & 20" on the buffer board. Do this
by inserting the wires from the silk-
screened side of the board and solder-
ing them on the back. Be careful not
to push any of the wire insulation
into the holes. Clip off any excess
wire from the connections and then
check-off the appropriate space on the
silk-screen drawing.



The same twisted-pair of wires should
now be connected to the pins numbered
"l & 20" on the 37-pin connector.

Cbserve the color of the wire now con-
nected to the pad on the buffer board
labeled "1". Be sure to connect this
same wire to the pin numbered "1" on
the connector. Do the same with pad
"20" and pin "20".

Make the connections by re-melting the
solder in the pins and inserting the
wires up to their insulation. Remove
the heat from the pins while still
holding the wires in place until the
solder cools. Check-off the appropri-
ate space on the connector drawing.

Move to the next twisted-pair of wires
in the ribbon cable and use the same
procedure to connect pads "2 & 21" with
pins "2 & 21". Continue in this manner,
moving across the ribbon cable one pair
at a time, until all 18 twisted-pairs
are in place. Be sure that you do not
connect any wires to pin "12" on the
connector.

Take your time and be careful
while soldering the wires to

the connectors. Do not melt

any of the wire insulation or
leave any solder bridges.

NOTE :

Check your work as you go alceng
and be sure that 1 is connected
to 1, 2 to 2, 3 to 3, etc., be-
cause corrections will be very
difficult later.

Use this procedure to assemble both of
the 18 inch cables. Be sure that the
MALE 37-pin connector goes to the pads
labeled "TO" and the FEMALE connector
to the pads labeled "FROM". Refer to
the drawing on page to get a rough
idea of how these and the next cable
will appear when connected to the boara.
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37-PIN MALE CONNECTOR

PIN 12 NOT USED

() 19 & 37 () 15 & 33 ()} 11 & 30 () 7 & 26 () 3 & 22
()17 s BSJf y13 831 ()9&28 | ()5a&24 ()1 & 20

O
O
O
»-O
(@)
>0
(o)
(8]
(@)
O
O
O
(9]

- 1 /
lfj

s
B
e

T ,

() 16 & 34 () 1¢ & 29 () 6 & 25 () 2s&21

(1 18&36 ()144s832 ()s8sg27 () 4 & 23
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