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ALTAIR 680B
MAIN EQARD
APRIL, 1976

BAG 1

l 74LSOO
2 74LSOl
2 74LS02
7 74LS04
1 74LS10
3 74LS20
4 74LS30
l 74LS73
1 74LS74
4 40.50 (4010)
1 4449(4009)
4 74367 (8T97)
1 34702

BAG 2

7 4700hm
1 100 Ohm
3 47 Ohm
1 33K Ohm
5 10K Ohm
5 303K Ohm
4 lK Ohm
1 150~ 2t1
2 3300hm
1 lOtJ1 Ohm
2 220 Ohm
1 180 Ohm
1 22KOhm

R.L\G 3

8 2102
1 p-~.cI..'\ (1702A w/rvbnitor)
1 6800
1 6850
1 7805

4 4e 7K o.r:u.-n RP
II 4 e 7K Omu
2 #26 Wt-J.te Wires
2 #6 Solder Lugs

101069
101101
101136
101042
101133
101134
101135
101119
101088
101105
101104
101040
101099

101927
101924
101922
102053
101932
102085
10.1928
101961
10192:6
102079
101925
101998
101933

101107
P-aACIA
101096
101098
101074

101999
101930
103060
101801

:BAG 5

4 n~4004

5 ThT914
1 lO~ OV Zener

·1 VJ-048
1 2e 4576lJ!Hz Crysi:al
1 2 e OOOOMHz CZystal

BAG 6

2 CCS-4410
4 2~12907

1 TIP-"30
2 Heat Sink (Large)
1 Heat Sink (Small)
3 6~32 x 1/4" Screw
3 6*=32 Nut
3 #6 ~o~ ~1asher

B.~G 7

36 .luf 12v

BAG a
1 .OOluf
1 .Oluf
2 1 ~ Ouf (Tantalum)
2 lOOuf
1 50pf
2 56pf
2 430pf
3 35uf lSV
1 3000 or 3300uf

B.2\.G 9

1 40 Pin Socket
5 24 Pin ~'k:et

9 16 PLTl 8ocl<et
2 Sro.all Rubber Feet
2 4-40 x 1/2 Screw
2 4-40 he..x nuts

MISC.

100718
100705
100717
100711
101741
101855

102806
102804
102821
101870
101870
100917
100933
100942

100348

100328
100321
100325
100313
100331
100317
100322
100326
100315

102106
102105
102103
101751
100903
100932

i

1 100199





ALTAIR 680B
DISPLAY BOARD
PARTS LIST
APRIL, 1976

4 . s2uF lOv
5 •1uF lOv

BAG 4

24 1.5K 1/2W 5%

BAG 5
1" 10 Ohm ~l 5%
3 22K 1/2W 5'~
4 4G7K 1/2W 5%
2 47K 1/2t~ 5%
3 lK 1/2W 5%
2 lOOK 1/2W 5%
2 10K 1/214 5%

8AG.6

25 SPDTS\'Ii tches
2 MOr~swi tches
1 lOO-pin connector

1 PC board

101102
101104
101080
101078

'·00702

100355
100348

101946

101950
101933
101930
101934
101928
101936
i01932

102366
102367
101864

100182

i i





ALTAIR 680B
OEE ASSEMBLY
APRIL, 1976

L
2
I
L
~

1.
l
~

4
5'
L
1.
5

HBK Fuse Holder
eOluf/lkv
1/2SB Fuse
SNitch ST1-1C
TeJ:minalStr~p

Strain Relo
5 Pin-~.ale Conne
5 Pin-Female Con..,,_
small Rubber Feet
TeJ:minal Pins (Large)
5 Pin~Miniature lA..ale Conn.
S Pin--Miniature Female COnn.
Terminal Pins (Miniature)

101813
100305
101771
102366
101713
101719
101872
10187'3
101751
101769
101671
101672
101723

2 6....32 x 1 1/8 11 Screws
9; 6-32 x 1/2U Sc:retvs
2 6-32 x 3/8" Screws
1 6-32 x 1/4It Scre\ll
4 4....40 x 3/8 II Screws
2 4-40 x 1/211 screvi'S
18- #6-32 Nuts
6 #4-40 Nuts

#6 IDc]<:,~vashers
4 #4 I.oc.le V'Jashers
4 Spa~r 1/4 Long
1 Back Panel Label
1- CorJIlector Cover

1 oz. of Heat Sink Grease
4 Lengths of 44-66 Solder
1 DB-25S PLTl Connector

rrrsc.

100936
100918
100925
100917
100908
100903
100933
100932
100942
100941
101826
101875
101874

102112

1
1
1
1
1
1
1
t.,
r

Binder
TransfOJ:Iner
Cord (Pa.,;er)
case
680B Theory
6808 Assembly
680B Operators
6808 tt'loni tor

i ; i

101532
102609
101742
100519
101580
101584
101581
101582
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PRlr~TED CIRCUIT BOARD VISUAL IriSPECTION

It is recommenqed that a visual inspec~

ticn of the PC Board(s) in your kit be
made before beginning the assembly pros:.
cedureso

Look for etching IKbridges U or etching
liopensu in the printed circuit lands,
as shown in the drawings below:

Example of an
Etching HBridge ll

Example Qfan
-Etching ItOpenu

t;.:;:.:.:.:.;.:;:;:;:.:.;.,.c;•.; :,:.:,:.:::<~t .•.., , '.••~.:.;;:.:.:.;:@
ThiscQuldals,o appear as a
I1hai rl ;<neUcuto

A thorough visual inspection will elim~

in~te one possibility for errors, should
the board not operate p'roperly after it
is assembled. Troubleshooting efforts
may then be conc,entrated elsewhere.

3A





ASSEMBLY HINTS
Before beginning the construction of your unit, it is important that you read
the liMITS Kits Assembly Hints U booklet ;'nclud'e/d with your kit. Pay particular
attentio·n to the section on sol·dering, because most problems in the Altair
occur as the result of poor soldering. It is essential that yo:uuse the corG;'
rect type of sol·dering iron. A 25~30 watt iron with a c.hisel tip (such as an
Ungar 776 with a 7155 tip) is recommended in the assembly hints bo·oklete

Some important warnings are also in'clude:d in the hints booklet~ Read t·hem
carefully befo'reyou begin w·o:rk on you.r unit ~- failure to heed these w·arnings
could cause you to void your warranty.

Check the contents of your kit against the enclosed parts list to makes'ure
you have all the req,u; red components, hardware and parts 0 The components are
in p1asti c enve lopes; do n·at open th.em un~i 1 YO'u need the c:omponents for an
assem.bly step~ You will need the too'ls called for in· the I1Kits Assembly
Hi'nts U booklet.

As you construct your kit~ follow the inst'ructions in the order th'at th:ey are
presented in the ass·embly manual 0 Always complete each sectio,nbefore going
on to the next. Two organizational aids are provided throughout the manual
to assist YOu.: 1) Boxe;d-off parts identification lists, with spaces provide:d
to check offt'he cam·ponents as they are installed; Z) Re.product·' ens C;lT tha
sil:k scree.nsshowing a) p·reviously installed compone:nts, b) components bei:ng
inst:al1e·d and c) components yet to be ·installed". (s,eebel~ow)

previously
installed
components

3



COMPO~reNT !~$TALLATION METHODS

Pages 5 through 11 of the Assembly Manual describe the
proper procedures for installing the various types of
co~ponents in your kit.

Read.these instr~ctions over verI carefully and refer
back to them whenever necessary. Failure to properly
install components may cause permanent damage to the
component or the rest of the ~~iti it will definitely
void your warranty.

lv10re 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
asserr~ly stap without fully understa~ding the proce­
cures inv~lved. A little patience at this stage will
save a great deal of tL.i1e fuj,d potential "headaches"
later.

4



ICIDENTIFIC~~TION CHART

PIN 1 PIN 1 PINt

PIN 1

o

?INt 0 0

o

PIN 1

PtN1 0

PINY

INTEGRATED CIRCUITS (Ie's) C~ co~m WITH ANY oNE OF, OR A COMBINATION
OF, SE~lEPAL DIFFERENT MA.BKING.S. THESE MA&'l(INGS ARE VERY I~ORT1-~T IN
DETERMINING THE COR.."RECT ORIENTA'!ION FORTn~ Ie f s WHEN THEY F-FE PLAC~D

ON THE PRINIJ.'ED eIR-CUlT BOARDs. REFER 1'.0 THE ABoVE DRAWING TO LOCoZ\.TE
P!~I 1 OF THE Ie 's, Thu'l USE THIS I·NF'ORMA'I'IO.N INCONJONCTION ~iITH THE
INFOFJ.~TION BELOW TO PROPEIt(.Y ORIENT EACH Ie FOR INSTALLATION 0

~1~..NING: INCORR:ECTLYORIENTED' Ie's MA.y CAUSE PEm-~TENT DAMAG:E!

.C..~ "lir E ,....- .~~

B "'--"- ~

THE DRAWING ON THE LEFT INDICATES VARIOUS
METHODS USED TO SHOW THE POSITION OF Ie vs
ON THE PRINTED CIRCUIT BOARDS Q THESE AP..E
SILK-SCREENED DIRECTLY ON THE BOARDG THE
ARROWHEAD INDICATES THE POSITION FOR PIN 1
wtmN THE Ie IS INSTALLED 0

5



MOS Ie SPECIAL HANDLING PRECAUTIONS

There are several MOS integrated circuits
contained in this kit. These Ie's are
very sensitive to static electricity and
transient voltages. In order to prevent
damagi ng the.se components, read over the
following precautions and adhere to them
as closely as possibleo FAILURE TO DO SO
MAY RESULT IN PERMANENT D~MAGE TO THE Ie.

1) All equipment (soldering iron, tools,
solder, etc.) should be at the same
potential as the PC board, the assem­
bler, the work surface and the Ie 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 operationG

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

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

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

6

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

6) Handle the Ie by the edges. Avoid
touching the pins themselves as much
as possible~

7) Dry air moving over plastic can result
in the development of a significant
static charge. Avoid placing the Ie
near any such area or object.

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



IC.Instal~ation

Al:l res must be oriented, so that the notched end is .:tcw~d- the. end .w~th the
~owhea.d.printedorithePCboard~ Pin 1 of the ICshould corrsspondwith
the pad marked withtne arrowheade If the Ie does not have a notch on one
end, refer to the !e Identification Chart to identify Pin 10

To .p:t'~epare:r:Csfpr instaJ.l~~ion:

All. !Csare damaged easily and should be handled carefully --- especially
static~sensitive MO:,S ICso Always try to hold the Ie by the ends ,touching
the pins as little as possible ~ Wnenyou remove the Ie from its holder ~

cA~.rtJ~LYstraightenanybent pins using needlecmilOSe...pliers. All pins
should be e'venlyspaced and s.ho'UJ,d be aligned in a s't'raight line, perpen~

.dicular to tne body of th'e I'C itself.

A. I.I1sta+l.in.g ..~C·s without. sockets:

10 Orient the Ie so that Pin 1 coincides
with the arrowhead on· the PC boardo

Ie SOCKET

TUrn the board over and -solder each
pin to the foil patte:"n o·n the back
side of the board. Be sure to solder
each pin and be careru.l not to leave
any solder bridges. Remove the mask-=>
ing tape.~

Referring to the drawing beloW', set
the Ie so~1<et into the designated
holes on the board and secure it
with a piece of masking tape.

1.

Lower the o·ther side of the Ie into
place. If the pi.nsdon't go into
their hole.s right away s rock the Ie
back, exeri:'ing a 1.1ttleinward
preSSllre ,and try again e Be patient 0

The tip of a small screwdriver may
be" ·used to help guide the pins into
place. wnen the tips of all the pins
have been s·tarted into their holes,
push the Ie into the board the rest
of the l,iay. Tape the Ie to the
b'o,ard ~lith a piece of masking tape.

3.

20 Align the pins on one side of the Ie
so that: just the tips areinserrted
into the prop:er holes on 'the beard G

4. Turn the board over~,dsolder ea~~

pin to the foil. pattern on the back
side of the board. Be sure to sol.-­
der each pinaz.-,.d be careful no't to
leave any solder bridges. Remove
the masking tape.

Orient the Ie ove,r the socket so that
Pin 1 coincides with the ar!'o'whead
on the PC board.

Align the pins on one side of the
socket so that just the tips are
inserted into the holeso

Trl.AFNING:
I1ake sure none of the pins have been
pushed underneath the Ie during
~..nsertion .

7

S4} Lower the other side of the Ie into
placee If the pins donTt go into
their holes right away, rock the IC
back, exerting a little inward pres­
sure, and try againe Be patient.
When the tips of all the pins have
been started into their holes~ push
the Ie into the socket th.e rest of
the iJlay.



Resistor Installation

Resistors have four (or -possibly five) color-coded bands
as represented in the chart belo~. The fourth band is gold or
silver a-11d indic.ates the tolerance. r.l0TE: In assembling a
~1ITS 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 t~vo 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 a~d silver bands has a
value of 270,000 ohms and a tolerance
of 10%. By looking at tJ,'j,e 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 oh.m (2701<.) resistor.. The sil­
ver band denotes the 10% tolerance.
Use this process to choose the correct
resistor called for in the manual.

2ND BAND
VIOLET

1ST BAND
RED

4TH BAND
SILVER

:3RD BAND
YELLOW

RESISTOR celLOR CODES
;

j

II BArIDS 3rd BAi'JD

! C9LOF~ ! 1&2 (Multiplier)
II
IiBlack 0 1

I I

IBrown 1 I 1°2i

I Red 2

I
10

IOrange 3 103
"-IYellow 4 ! 10;

IGreen 5 I , 0:>
I

;:o~IBlue 6 II J
! Violet 7 I 1°8
IGray 8 I 109
I White 9 I 10
I I

Use the follovling procedure to in~tall

the resistors onto ~~e boards. Make
sure the colored bands on each resistor
match the colors called for in the list
of Resistor Values and Color Codes given
in theasseI!'JJly instructions.

1. Using needle-nose pliers, bend the
leads of the resistor at right an­
gles to match their resnective 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 tJ."e resistor in place \vith
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; the
clip off any excess lead lengths.

8



Capacitor .~n~"tallati9n

Ao Electrolytic and Tantalum Capacitors

Polaritv must be noted onelE!ct~olytic

capacit~rs andtarita.J.utn capa.citqJ:-s
befo:r~ .ttley are inst:al~e4& .

The electrolytic capac!tors contain.ed
in your kit may have one or po:ssibly two
of three types of pol.arity :narkings Q

To determine the correct crientat.ion,
look for the followingo

£l£C.TROLYTIC
CA·PACITOR

One ty·pe will hav€: plus (+) si.gns on the
positive end; ·another will have a band
or a groove aroUnd the positive side in
addit.ion to the p'lus signs. The third
type will have 'art arrow on it; in the. tip
of the arrow there is a negative (-) sign
and the capacitor must be oriente:d so the
arrow points to the negativ'e polarity side.

The tantaltL.!1 capacitor is metallic in
appeara-Tlce aIld smaller than the electro->
lytic capacitors. Its positive end has
a p.lussign on it or a red dot G

Install the ele·ctrolytic capacitors and
tantalum capacitors using the following
procedure w [Jlake sure you have the c'ot'rect
capacitor value each timeo

l. 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 on the
siL~-screened side of the board. Be
sure to align the positive polarity
side with the Tf+ff signs printed on
the boardo

9

2 Cl Holding the-- c'apacitor in place, turn
the board over and bend the two
leads slightly outwards Solder 'the
lead~s to the foil pattern and clip
off any excess lead lengthso

Bo Ceramic Disk Capacitors

Install the cer~Tl1icdisk capacitors using
the following proe.edure 8 Mal(e sure you
have the correct capacit'or value each
timee

l~ Straighten the two capacitor leads
as necessary to fit their respective
holes on the FC ~oard41

2 0 In~sert the capacitor into the cor~

rect h.cli=s from the siJJ'C--scr:ee.n.:ed
side of the board'S PU.sh theca. 'aci--

.f' -:"

tor do'wn until the ceramic insula-
tion almost to'uches the foil patterno

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

4~ Solder the two leads to the foil
pattern on the back side of the
board; then clip off any excess lead
lengths 0



Diode Installation

NOTE: Diodes are marked with a band on
one end indicating the cathode end.
Each diqde must be install~d so that
the end with the _' band _is _oriented towards,
the band p,rini:ed, on the PC poard.' Fail­
ure to orient the -diodes correctly It"-ay
result in permanent da."tlage to your unit.

DiODE

Use the following procedure to install
diodes onto the board. F.efer to the list
of Diode Part Nu.~J)ers 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 diode into the correct
holes on the silk screen! making
sure the cathode end is properly
oriented. Turn the board over and
bend the leads slightly outward.

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

10

Transistor Installation

To install transistors, use the fol­
lowing instructions.

r:~OTE: Al\vays check i:.he ,part number of
eachtransis~9~ before you install ite
(See listing of Transistor Part ~lumbers

for each board.) Some transi'stors look
identical but differ in electrical char­
acteristics, according to part nurnber.
If you have received substitute part
numbers for the transistors in your kit,
check the Transistor Identification
Chart which follows these instructions
to be sure you make the correct sub....
stitutions.

NOTE: . Always, make sure the, tran,s~stor
is' oriented so . -that t.he emitter leaols
installed in the hole on the PC board
labeled with an nE". To deterro.L.'P"le
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, insext 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 lenghts.



TRANSISTOR. IDENTIFICATION CHART

l-
E C

~.~.:.·.o.c~!:

£H~9Q7*
CS44!8
CS4·439
CS.e437
CS4410
2M42!O
2N3142
2143845 (NO Fl..4T)

~O~~

MPfr.. t05
.......~n

T1S98

TiS 92
OI!T~

2H~2G

•

®..~..".o 0
C .!

$T-~907

ST96
S34!413
2NeZIQ

2r~4410

EN4410
PNZ907
2N2907
EN2907*

IN THE ILLUSTRATION ABOVE THEOUT~INE OF EACH TYPE OF TRANSISTOR IS
SHOWN ABOVE THE PADS ON THE CIRCUli BOARD ~JI.TH THE CORRECT DESIGNATION
FOR EACH OF THE THREE LE.l.\DS. USE THIS INFORMATION TOGETHE'R WITH THE
INFORMATION IN THE ASS:Er4BLY MANUAL FOR THE CORRECT ORIENTATION OF THE
TRANSISTORS AS YOU INSTALL. THEMo

THE FOLLOWING IS A LIST OF POSSIBLE SUBSTITUTIONS: IF ANY OTHERS ARE
USED YOU WILL RISK DAMAGING YOUR UNIT:

2N4410 = EN4410 ~ CS4410 = CS4437, CS4438, TIS98, ST98, 538473 (NPN)
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.

11
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IC Socket Installatiqn

There are 15 IC sockets to be installed
on the 680b Main PC Board.

Install t:he Ie sockets accOrding to the
instructions given on page 7, section 84
The size for each socket is listed -b.el·Q\A/o

Ie Designation Socke·t Size

( ) C~ 0, E~ F~ G, I
16 pin

H~ J, K, and Z

( ) T, U, V, t~ '- 24 pin Iand JJ
t
I

( ) NN 40 pin I
The res that ar·e t·o be ;·nstalled into
these sockets are all stat'ic~sensitive

MOS leso (see page 6)

Install onlj'thes·oc~ets at this time~

DO NOT iristaTl"the ICs';n the sockets
until the r~ain PC Board has been com­
pletely assembled.

15



IC.lnst.a11 at; on

There are 31 Ies to be installed (with­
out sockets) onto the 680b Main PC Board.

Insta11 these ICs accordi ng to the ; n­
structions on page 7, section A. The
correct part numbers for the Ies are
listed below.

Ie Designation Part Number I
() A, B, X, HH, ~1~1, V" 74LS04'I ,

and ZZ

( ) L (Baudot only)* 74LS74

( ) M 74LS1O

( ) N and P 74LSOl

( ) R~ S, CC, and PP 4050**

( ) y 74LSOO ~

I

I ( )
~

AA, KK, LL, and UU 74LS30

) SB 4449**I (

( ) DO, EE, and FF 74lS20

( ) GG and SS 74LS02
I

( ) TT 74LS73

( ) RR, \~t~ , X" and YY 743671\,

(or 8T97)

*NOTE: Install Ie L ONLY if a
Baudot terminal is to be
interfaced to the 68Gb.

**Static-Sensitive MOS les.
See page 6 before installing.

16
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Capacitor Installation

There are 6 electrolytic capacitors
(Cl, C2~ C3, C4, C5, and C15), 1
tantalum capacitor (C6), and 43 cer­
amic disk capacitors (C7 through C14
and CSO through C84) to be installed
on the Main PC Board. Install the
electrolytic capacitors and the tan~

talum capacitor according to the
instructions given on page 9, Sec­
tion A. Install the ceramic disk
capacitors according to the instruc­
tions on page 9, Section B.

The values for all 50 capacitors are
listed below.

Caoacitor Values

( ) Cl , C2, C3 35 uf

( ) C4, C5 100 uf

( ) C6 1 uf

( ) C7, C8 56 pf

( ) C9, Cl0 430 pf

( ) ell .001 uf
,

) C12 5·0 pf
I \

I ( ) C13 .01 uf

*( ) C14, esa through C84 .1 uf

(
,

C15 3300 uf)

*NOTE: Save the extra capacitor
leads clipped from CSO
through C84 for later use.

18
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Resistor Values and Color Codes

Resistor Installation

Install the following 37 resistors
on the Main PC Board. Use the in­
structions listed·on page 8.

t

I

NOTE: All of the resistors on the
Main PC Board are either 1/4
watt or 1/2 watt, except R21,
which is a 2-watt resistore

I
( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

Rl through R9, R15, R30

Rl0, Rll, R13, R17, R18

R12

Ri4

R16

R19, R20

R21

R22

R23, R28

R24, R25, R26, RZ7, R31, R32

R29

4.7K ohm, yellow 3 violet, red

10K ohm, brown, black, orange

33K ohm, orange, orange, orange

330 ohm, orange, orange, brown

10M ohm, brown, black, blue

3.3K ohm, orange, orange, red

15 ohm (2 watt), brown, gre'en , black

lK ohm, brown, black, red

47 ohm, yellow, violet, black

470 ohm, yellow, violet,

100 ohm, brown, black 1 brown

Resistor ~ack Installatton

After installing all 37 resistors,
the 4 res i star packs (RPl throu·gh
RP4) must be installed. The re­
sistors within these packs each have
a value of 4.7K ohms. Each pack
has a small dot printed at one end.
This dot must corresDond \vith the
dot printed on the PC Board. Use
the following instructions to in­
stall each resistor pack.

1. Install the resistor pack at
a perpendicular angle to the
silk-screened side of the
board. Make sure the dot on
the resistor pack is aligned
with the dot printed on the
PC Board.

2. Tape the resistor pack in place
and turn the board over. Be­
fore soldering, check that the
resistor pack is still perpen­
dicular to the board. Carefully
solder each pin of the resistor
pack to the foil pattern on the
back of the board.~

3. Turn the board over again and
remove the tape.

( ) RPl through RP4 are 4.7K ohm
resistor packs

I*NOTE: The foil pattern on the back of the board is partially covered by ai,
solder mask. The solder masks helps prevent solder bridges across lands.

20



INSERT PAGE

Altair 68Gb

Main .PC Board, Assembly .Proce.dure

Addendum, Page 20, Resistor Pack Installation

Due to supply shortages, your 680b kit may have been shipped to
you without the fQu'r 4~ 7K ohlnResi star Packs (RP1-RP4 ) called for ·on
page lU of the Assenbly Manual 0 Nine 4Q7K ohm, 1/4 watt resistors have
been sU:bstituted for e.ach pac-ko These sU.bstitute· resistors must be
installed according to the directions outlined belowo

Substitute Resistors, RP'1~RP4 3p
Installation Procedure

1. Note that each resistor pack designati~n

on the s; 1k scree:n has 10 ho1as 0 The
leftCDmost hole is marked on the silk
screen with a dotCl

2.'0 Beginning with the box labeled RP1, i:n-
serto·ne 4 ~ 7Kohm, 1/4 w,att (ye11 OW~ 4 ~
violetcmred) resistor vertically into the
rig.ht-'most hole in the bo·x. Be:n·d the
t:op lead at two right a'ngles, as shown
in the diagram, so that the end of the
free lead may be inserted into the hole
marked with a dot. Solder the two in- 5~

serted 1eads to the fo i 1 patte'rn on the
back of the board.

Insert the remalnlng eight 4.7K ohm~

1/4 watt resistors vertically into the
remaini·n·g eight holeslll Solder each of
the top -leads to the common h:ori zontal
lead of the first resist'or~ It may b.e
helpful to be.nd the tap leads against
the hor; lo:nta1 lead fo:r bett:erc'ontact
before solde~ing~

Solder th,e inserted leads of the eight
resi stars to the fo; 1 pattern on the
back of the boards Clip all excess
leads from the top and bottom of the
resi stors 0

Repeat this procedure for RP2, RP3 and
RP4s

Resistor Installation 20A Completed Resistor Assembly
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Transistor Installation

Tr~nsistor Part Numbers

Part numbers for the five transis­
tors are given below~

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

5. Clip off any excess lead lengths.

~........--TIP-30

TIP~30

CCS-4438

2N-2907

i~'......---......- #6-'32 x ~ It

I
I
I

( ) Ql

( ) Q2, Q3

( ) Q4, Q5

22

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

3. Referring to the dra~ving, set
the transistor 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 transistor in place as
you tighten the nut to keep from
twisting the leads.

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

1. Set the TIP-30 i~ place on the
board and align the mounting
holes. Use a pencil to mark the
point on each of the three leads
where they line up with their
respective holes on the board.

There are five transistors to be
installed on the Main PC Board.
Q2, Q3, Q4, and Q5 should be in­
stalled first. To install these
4 transistors, follow the instruc­
tions given on page 10. MAKE SURE
YOU INSTALL THE Er~ITTER LEAD INTO
THE HOLE LABELLED nEil ON THE
BOARD. See the Transistor Iden­
tification Chart on page 11 for
identification of the emitter
lead.

Install transistor Ql next. Ql is
a TIP-30 power transistor that will
be installed with a small heat sink.
Use the instructions and diagram
below to install Ql.

WARNING: The TIP~30 is very similar
in appearance to the MC7805 voltage
regulator (VR1). When installin9
Ql, make. sure, YOU have selecte~

the pa.rtl aoeled TIP-3D..
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Diode Installation

There are five diodes (01, 02, D3,
04, and 05) to be installed on the
Main PC Board. To install these
diodes, follow the instructions gi­
ven on page 10.

Part numbers for the five diodes are
listed below.

Diode Part Numbers I
( ) D1, 02, D3, 05 IN4004

( ) 04 10.0 volt zener

Crystal Installation

There are two crystals to be in-
sta11 ed on the 68·0 Mai n PC Board.
XTAL 1 is a 2.4576 MHz crystal and
XTAL 2 is a 2.000 MHz crystal.

Follow the instructions bel:ow for
installation of each crystal.

1. Use needle nose pliers to
straiahten the leads on the

¥

crystal.

2. Insert the leads into the cor~ .
re.ct holes until the crystal
case sta'nds 1/8" off the sur­
face of the board.. (00 not
allow the metal crystal case
to come"into contact with
any of the lands on the board.)

3. Holding the crystal in place,
turn the board over and bend
the leads slightly outward.

4. Solder the leads to the foil
pattern and clip off any ex­
cess lead lengths.

24

( ) XT,~L 1

( ) XTAL 2

2.4576 t4Hz

2.000 MHz
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Voltage Reaulator Installation

There is one 7805 5-volt regulator
(VR1) to be installed on the 68Gb
Main PC Board.

Use the following instructions and the
di agram below to i nsta11 th:e va1tage
regulator.

1. Set the 7805 in place on the board
and align the mounting holes. Use
a pencil to mark the point on each
of the three leads where they line
up with their respective holes on
the board.

2. 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 instal­
ling this component. Apply the grease
to all surfaces which come in contact
wi th each other.

3. 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.

4. 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~

5• Cl i P off any excess 1ead 1engths e.

[ ( ) VRlis part number 7805.

,"""""'''''''''''--#6-32 x ~1t

I
I
I

HEAT
SINK---~

#6-32-----...

25
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BridgeRectifier.lnstal1~tion

There is one VJ048 bridge rectifier
CBR1) to be installed on the 6BO Main
PC Boardo It will be installe,d with
one of the large heat sinks over itt>

WARNING! It is absolutelye.ssential
that the bridge rectifier be ortented
corre.c·tly, so that the u+-ulead carre..
s·p.onds with the 11+11 holeo;n the PC boardCl
.Failure to orient the bridge rectifie'r
·proper1y wi 11 resu1t ;n perma·nent dam..
age to your unite

Exam;n·ethe diag'rams shown below 'and u~e

the following instructi.ons to install BRle

NOTE: Use heat sink grease when instal~

ling this component. Apply the grease
to the bridge rect'ifierand the heat sink
where they are in cO'ntact with eachother~

1$ Orient the bridge rectifier and the
h'eat sink as s·hown in theil1ustraes>
ticn below. Note that the mounting
hole in the heat sink is n>ot center­
ed b:ut is closer to oneendcMake
sure you or;·ent the 11+11 lead of the
rectifier under the wider end of
the heat sink, as shown.

20 Att"ach the heat sink to the bridge
rectifier, us"'ing a #6-32 xl/2 inch
screw and a #6 hex nut,.

30 Orient the heat sink and rectifier
assembly c'orrectly over the board,
as shown in the next il1ustrationQ
Whe.n y;ou have the proper ali gnment,
the wider end of the heat sink will
be pointing towards the right side
of the'PC board, and the U+U lead
will 'be going into the 11+18 hole~

40 Put the four leads from thebri dg:e
rectifier thro·ugh the proper holes
on the PC board unti 1 thep'rongso'f
the he,at sink res.to:n the bo.a;rds
If necessary, bend the prongs of
the heat sink outwardsl ig'htly so
tho.tthey do no't contact a'ny la,nds
when mounted to the board.

Ho1di ng the heat si n·k in p.l ace,
turn the board aver and bend th·e
four le;ads slightly outward. Solder
the leads to the f.oi 1 pa:ttern on the
back of the board and clip off any
excess 1ead le,ngths G

~ ~

~6 ... 5:2 X 1/2.
SCREW

HEAT SINK

BRIDGE
RECTf:FtER

~a HEX NUT

27

I( ) BR1 ;s part number VJ048!



Connector Installatton

There are three silk-screen designations
for connectors on the 680b Main PC
Board: Jl, J2 and J3.

Jl

Jl is not included with yotir kit and is
not to ~e installed at this time. The
designation Jl is for a lOO-pin edge
connector that will be used for future
memory and I/O expansion. The connec­
tor itself is included v/ith the purchase
of an expander card.

J2

J2 is a 5-pin male molex connector. In~

stall J2 onto the Main PC Board according
to the follo\'iing instructions.

1. Cut the bent pions off 1/811 from
the body of'theconnector, as
shown. This modification is
necessary before the connector
will fit properly on the PC board.
NOTE: Disregard this step if the

bent pins have been pre~cut

at the factory.

2. Orient the connector J2 as shown
below, with the clo~ed siqe
facing the ',e,ft hand siaeof .the
boarde' Insert the l'/8H pins into
the five holes on the silk screened
side of the board.

3. Holding the connector in place,
turn the board over and solder
the five pi ns to the fo; 1 pattern
on the back side of the board.

J3

J3 is a 5-pin miniature male mole~~con­

nectore Install J3 onto the Main PC .
Board according to the following instruc­
tions.

1. Insert the shor't pions into t,he fi ve
holes on the' silk screened side of
the Main PC Board, as shown below.

2. Holding the connector in place,
turn the board over and solder
the five pins to the foil pattern
on the back side of the board.

5-pin
male connector

(.J2)

28
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5-pin miniature
male connector (J3)

fJ2 and J3 Install at; onl



Input/Output .C.onfi gurati ons

In the upper left--hand corner of the Main PC Board, a portion of
the foil pattern has been boxed off and labeled III/Do"

The components in this box may be configured in one of three
different ways, depending on the interface level desirede

A6 ASR33/KSR33 Tele.type In~erface (20 rna current loop)

Bt> Standard RS-232 Interface

C. B.audot Interface

The component configu·ration for each of the three interface levels
is diagrammed below~ The correct part numbers and values appear on the
di agrams.

Install these components onto the II lIon section of the ivtain PC
Board according to the interface level you are planning to use~

A~ ASR33/I<SR33TE!letvpe.lnterface
(20 rna current loop)

0200
2N2907

TTY

R204
470A

R201
.........- 3~OAC200

.1 jI f
.............~........ ·0200

I N.9'.4- . R202

lK

R200
IK

0202
:L-........020 tlN9J4

R203 INql.t

220 A

29



B. Standard RS-232 Interface
Rao,

220A.

Q300
2N2901

0300
JN91-&

0301
IN9'~.

R~02

303K

R!03
3 .. 3K

R30e
3,,~K

RS 232

c. *Baudot Interf.ace

R401
220A

Q400
2N1901

R403
180.4.

~UMPER

30

~This component configuration alone
does not provide a Baudot level
interface for the 68Gb. It is
also necessary to include a level
converting and isolation circuit
(either a read relay or an optical
isolation circuit will sUffice).
A suggested isolation circuit is
shown in the Altair 68Gb Operatorls
r1anua1•



Jumper J~i re Conng~-eions

On the 68Gb Main PC Board, the following three areas require jumper
wire connections:

AfD Baud Rate G:enerator (pads Oel?3, to th.e left of Ie z)

B. RAM Starting Address (pads 1-6 and 10-15~ between res M&SS)

C~Hardware Progra,mmableBits (pads 1~5, to t'ne left af Ie Wvl)

Use the capa'c; tor leads saved earlier t.omake the jumper connections 4\

Cut the leads to size a~ndinsert the ends into the proper holes from the
silk screened side of the board~ Solder the ends to the foil pattern~

fv1take sure the ~\fi re is raised 1/4u or so above the board so that none Qf"
the 1a.nds undern·e.ath are shortedG

r40ving to the left from Ie Z there is: 1) a column of four
holes labeled 0 through 3; 2) a column of fourh.oles (not lab,eled)
representing the ground (LOW) plane; 3) a c'olumn of four holes
(not labe1ed) repre,senting the +5 \/'olt (HIGH) pla-ne~

The baud rate for the 6,80b computer is user selectable accord....
ing to the jumper connect'ions placed a'c'ros'S these holes. The con­
figurations of the jump,er wires for the various baud rates are
listed in th~ chart on the next pagso
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\

I0 1 I 2 3 OUTPUT RATE
I Z(pin 10)

I
,.

J
L H L L 50 Baud

H H L L I 75 Baud
\

L L H L 134.5 Baud
I

H L
I

H L 200 BaudI

I L H I H I L 600 Baud
I

I H H ! H L 2400 Baud
{

I
I I

L L
I

L H 9600 BaudI I
I

H L i L H 4800 Baud

L
1

H
I

L I H 1800 Baud

H I H I . L H 1200 Baud

I
,

J L H I H 2400 Baudi-

I I

II
H I L H H 300 BaudI

I I

I f I
L

I
H

I

H I H 150 Baud

I
I

I
I

H
I

H H I H 110 Baud
!

TRUTH TABLE FOR
RATE SELECT INPUTS

Examples are shown belo'!l of the jumper \A/ire configurations
for 110 baud, 4800 baud and 1200 baud.

0- ---0 JJ ~ JH 0------------0 )1
0 0 0

£\--- -0 0
~

1 0- ~O'-"
0 0

0- --0 2 0 ~O 2 0
~

2
0 0"

0- --0 3 o--------D 3 0-------0 3
0 a 0

110 Baud 4800 Baud 1200 Baud
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The Altair,680bcomes equipped with lK of Random Access
t4emory (RAM)e The starting addr'ess for this block of memory is
determined by the configuration of the jumper wires across pads
1 through 6 and 10 through T5 (between res AA and SS).

As long a,s the unit is equipped only with the original lK of
RAM, you will probably want to config'ur'e the jumper wires for
starti'ng add'ress OOOOv This is accomplishe'd by jumpering the
following locations:

~15
6 ~.. 015

.....----0 145 CY'.... 014

4~g
3~g
2~n
1~~

As more memory is added to the unit, you may wish to change
the RAM start; ng address. Detai 1$ on hovi to wi re the boara for
various starting addresses are given in the 68Gb Operator's Manual.

33



c. HARDWARE.PROGRAMMASLE ,BITS

Moving to the left from Ie ww there is: 1) a column of five
holes labeled 1 through 5; 2) a column of five holes (not labeled)
representing the ground (LO~l) plane; 3) a column of five holes
(not labeled) representing the +5 volt (HIGH) plane.

The following three conditions are to be hardware programmed
by placing jumper connections across these holes:

1. Baudot Interface Bit

J,umper hole #1 HIGH if a Baudot interface is to
be used.

Jumper hole #1 LOt~ if no Baudot inter-face ;s to
be used.

2. Number of Stgp Sits Bit

Jumper hole #2 HIGH for 1 stop bit.
Jumper hole #2 LOW for 2 stop bits.

3. Term;,n~l/No Te,rminal Bit

Jumper hole #5 HIGH if no terminal is to be inter­
faced (i. e. prog'rammi ng-to be done vi a the front
pa.ne1) . ,

Jumper ho1e #5 LOt~ ; f a term; na1 is to be i nter­
faced (i.e. programming to be done via Teletype,
CRT terminal, etc.).

The r:ernaining tVlO holes (#3 and #4) are reserved for future
system expansion and are not used at this time. They should be
jurnpered to the LO~~ plane to insure noise immunity on the bus.

0
~

1 ~ 1

0
0
~

2 ~ 2

0
0 o?

.. 0
~

3
w

0 / 4 0
~

4

0
0 0

~
5

~
5

Programmed for: Programmed for:
1• no Baudot 1• Baudot
2. 2 stop bits 2. i stop bit
3. term; na1 3. terminal
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p~per Tq.ee Rea.der. Control

In the upper left~hand corner of the Main PC Board there is a
block of components labeled uPTRC" (Paper Tape Reader Control).

These components are to b'einstal1ed only if the Altair 680b
;s to be interfaced to a Teletype equipped with a Call/Control
Unit (controllable reader)Q .

The part numbers f'or the components are 1is ted in the c'hart
below.

i

I
Si l:k Screen
Designation

Rl00

Rl01

OlGG & 0101

Q10D
I

J

Part Number

lK ohm
brown~black-red

220oh.m
red.. red-.b rown

IN914

2N2907

PT8C

E

QIOO

·RIOI
....~

~~ 01-00
01,01

If you are not using a controllable reader, it is not ne·ces­
sary to mount the'se compon.ents onto the board~
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MOS Ie Installation

The assembly of the Main PC Board is now
complete excep-t for the installation of
the Static-Sensitive MOS Ies into their
respect.; ve sockets ~

Before installing these Ies, review the
uMOS Ie Speci a1 Handl i ng Pr·ecauti ons II

given on page 6.

Install the res according to the in­
structions given on page 7, section B.

The correct part numbers are listed in
the chart be low.

I . ;

I

I

Silk Screen I Ie Part Number
I

Designation I
!

I I

J
( ) C, "0, E, F,G, I

I H, J, and K
2102

I

I ( ) Z 34702
I

I
JJ*( ) 6850

( )- NN 6800

*NOTE: DO NOT I~STALL Ie JJ if a
BaudOt terminal is to be
interfaced to the 68Gb.

35

ACTA PROM Monitor

Insert the 1702-A chip (labeled uA Il or
"G80A I1

) into the the Ie socket labeled
T. This Ie contains the PROM monitor
for use with any of the ACIA interfaces
(TTY or RS-232).

Bau,dot PROM Monitor

The Baudot PROM monitor is contained
't/ithin two ICs labeled 1168081 11 and
116808211 11 Insert 680B1 into Ie socket
U and 680B2 into Ie socket T. These
two Ies are supplied only to customers
who specified the Baudot option when
ordering their kits .



~rn©1r~®G~ nnn

ffJ[lJillHOO ~rn®~

wn~[p[ffJWI ©®IlfJlJOO®[ m®ffJOOOO ffJ~~rnU0Urn[W

37



38 (blank)



39 (blank)



Ie Ins:ta11 at; on

There are 12 integrated circuits, or res, to be installed on
the 68Gb Display/Control Board. These res should be installed
according to the instructions given on page 7, Section A.

Part numbers for all 12 Ies are listed belawe

Ie Part Numbers

Si '·k Screen Desi gnat; on Ie Part Number

( ) A, B, C, 0, I SN74LS05

( ) E, F, G, H 4009+

( ) J SN74LOO

( ) K, L SN74L123

+Static~sensitive MOS Ie
(Rea.d liMOS Ie Special Handling Precautions U before insert'ing
the.se Ies.)
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~,
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-e:J-" -e:J-
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A -e:J-
0.11, ,.. ,." ,,' ,.. '." ..•..1 ,
~ ~CJ<::> .

a

:B

-e:J-

\J
~I jwlJ <CJ

1 1 1
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Resistor Installation

There are 40 resistors to be installed on the"68Gb Display/
Control Board. Install these resistors according to the
instructions given on page 8.

The resistor values and color codes are listed in the chart
be10\-1.

R,esistor Values and Color Codes

( ) Rl-R16 and R20-R27 are le5K 6hm (brown-green-red)

( ) R17~R19 are 22K ohm (red-red-orange)

( ) R28, R30, R33 and R35 are 4.7K ohm (yellow~violet-red)

( ) RZ9 and R37 are 47K ohm (yel1ow-violet-orange)

( ) R31, R32, and R38 are lK ohm (brown-black-red)

( ) R34 and R36 are lOOK ohm (brown-black-yellow)

( ) R39 and R40 are 10K ohm (brown-black-orange) ,
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~
R29~
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Capacitor Instal1.ation

There are 8 ceramic disk capacitors to be installed on the
680b Display/Control Boardo To install the ca.pacitors,
follow the instructions given on page 9, Section B.

The capacitors val ues are shown in the chart below.

Cap~citor Values

(Different voltag-es may be substituted in some cases.)

( ) Cl-C4 = .2uF, lOy

( ) C5-C8 = •1uF, 16v
I

.J
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le Orient the connector over the two
rows of holes at the bottom of the
Ole board silkscreen.

lOO-Pin Edge Connector

Install the lOO-pin edge connector onto
the Ole board using the instructions
and diagram given below.

2. Insert the connector pins into
their respective boles. It m~y be
necessary to guide some of the pins
with the tip of a small screwdriver.
Be sure that the connectpr is tight
against the board and th~t all 100
pins are in their respective holes.

-\.. SILKSCREEN SlOE
OIC SOARD

'# II

..
./.(2) 4-40 X 1/2<fr SCREWS

~

EDGE
CONHECl'OR

3. Solder the ends of the wire to the
foil patte~n on the back side of
the board.

2. Insert the ends into the holes label­
ed "HLTu and HAil on the silk screened
side of the PC board. Be Sure not to
insert any of the insulated portion
of the wires ..

1. Cut a piece of wire to length and
trim 1/8 inch of insulation off the
ends. Tin the ends by applying a
thin coat of solder.

1. Turn the board over so that
the silk-screened side is
down.

Ground Lug Installation

Jumper Connection

One jumper wire must be added to the
display/control board so that the Halt
switch is configured correctly. The
jumper wire must be placed across the
t\-lO pads 1abel ed IIHLT fI and IIAII on th,e
upper, right-hand corner of the board.

2. Put the number 6 solder lug
over the hole at the top left
corner of the board.

3. Solder the narrow end of
the lug to the top land
(ground) directly to the
right of the hole.

3. Secure the connector to the board
wi th a #4-40 x 1/2 11

scre\~ and a
#4-40 nut at each end, as shown in
the illustration.

4. Turn the board over and solder each
pin to the foil pattern on the back
side. Be careful not to leave any
solder bridges.
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A!t~~r ~8,Op ,Assemply Manual

Addenda

Jan'l1ary~. 1977

The transformer supplied with your kit (part number 102620) is equipped
with dual primaries 5-0 that it c,an be used for .either 110v or 220v operat~i.an.

The diagram below shows the proper wiring for both operations.

For a 220 volt 'supply, be g·ure to wire t:he 110v fa.n as shown, with one
fan wi:re connected to the brown/white transformer \vir'e,and the other fan
wire conne-cted to the junctio'n of the brown and blac'k/white tI.-ansformer wires.

110V·
FAN

~---""' .......220 VOLT......-...-~ .....

NOTE: ON UNITS WITH F~~S, USE
THESE CONNECTIONS FOR 110 VOLT
Fk'I
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TRANSFORMER
Ae Attach Connector Pins

A connector pin must be attached to each
of the following transformer wires:
white, wh;te~ orange, red~ redCi In ad­
'd1tion~ the pin with the orange wire
wl11 also be used to connect a grounding
wire to the back panel. The connector
pins are supplied in a $trip,as illus­
trated below. DO ~lOT SEPARATE THE Plr1S
UNTIL INSTRUCTED TO DO SO.

The ·bl ue wi res \tJi 11 not be used in wi r ...
ing the transformer~ They should be
eli pped off at the point wher:e. tlley e.n­
ts:r the tranSformer. (Set the bl ue
wi res as; de for US'e 1ate'r 011.)

Use the followinq instructions to att·ach
a connector pin to each of the colored
transformer wi res.

1. T~im 1/8ft O'T insulation off the:e,nds
of' the colored. wireslP Cut an au
1e.n:gth from the wi re S'U'pp1; ad wi th
your kit, and trim 1/8" of i'nsula~
ti·on off each end.

2.. In$er't the wi res into the pi ns as
sh.owr1 .below. Whe·n you insert the
orange wire, insert one end of the
all wire into the samE! p;.n~

5e Seoarate the pins from each other by
cutting the tabs' off as close to the
pins ~s possible.

B. Attach Female Connector

Use the follo\~'ing instruc·tions far in­
sert'ing the colo'red transformer wires
into the 5,.p_in female connectoro

1 0 Beginning ','lith one of the white
wires, orient the pin and the 5~pin

fema1e connector as sho~/n ; n the i 1-­
lustratione

20 Push the pin 1n~o its slot until it
locks into place.

Crimoth:e portion of the pins \vhich
h6i'ds' the insulation. Use needle
nose p1i ers ora c'rimpi ng teo1e

4~ SQ]der the exposed portions of the
wires' to the pins. Make sure no
solder flows up under the lock tabs,
and be careful' not to melt any of
the i ns ulat i on .

SOLDER
a

CRIMP 49

3. ~a~e s~reyou put t~e re~ining wires
1 nto toe conn·ec·t·or in thecorrec·t
order (\~hi te, whi te, orange' and ground
wire, red, red), as shown below.

e-PtN FEMALE
CONN·E·CTOR

-8" GROUND WIRE



c. t10unt Transfonner to Back Panel

1. Refer to the illustration below for
correct positioning of the trans­
former on the back panel.

2. Mount the transformer to the back
panel usi.ng two #6-32 x 1/2 inch
screws, two #6-32 nuts and two #6
lockwashers.
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TERr4INAL STRIP

In order to establish a ground connec­
tion with the back panel, it is neces~

sary to remove the paint from around the
mounting holes for the terminal strip
and the"AC switch. (see illustration
below)

1. Use a screwdriver o,r some abrasive
paper to chip th'e paint away from
th-ese tw,oareas 0

Next, mount the terminal strip to the
back panel as follows:

2. Orient the terminal strip as shown
in the drawing belowc Remove the
left-most_ terminal by cutting off
3/81'1 of the fiber-gl ass stri p.

3~ Mount the strip to the back panel
using a #6 ... 32 x 3/8 inch scre'N,
#:6-32 nut and #6 1ock\~ashere

#6 LOCKWASHER

#S-32 NUT

TE:RMINA-L
STRiP
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AC SWITCH

1• I f you hava not a1ready remov,ed the
paint from around the AC switch
mounting hole, do so at this time.

2. Refer to the drawing below for pro­
per orientation and placement of
the switch.

3. Mount the switch to the back panel
using the nut and washer provided.

52

FUSE HOLDER & FUSE

1. Refer to the drawing below for
proper orientation and placement
of the fuse holder. Insulate
each terminal on the fuse holder
with a 1/211 piece of heat shrink.
If heat shrink is not available,
use electrical tape.

24 Mount the fuse holder to the back
panel, as shown, using the nut
and washer provided.

3. Put the fuse into the fuse holder.

WASHER

FUSE
HOLDER

NUT~



PO~JER CORD

le Put the strain relief on the power
cordG

2$ Strip 4 inches of casing from the
cord by cutt';ng a ci rc1e four inches
from the end and pulling the black
insulation off~ Be careful not to
cut into any of the three wires in­
side the casing.

3. Put the free ends of the wires
through the power cord opening on
the back p,anel, a·nd pull through
until 1/4" of casing is on the
inside of the panel.

4. Snap the strain relief in pla.ce.

WIRING

PreEaration

1. Cut the black wire from theAC
power cord off about 1 inch from
the cord cas;ng$

20 You wi 11 ne'ed two add; tiona1 'I"; res aoa­

one abo'ut 4 i nc:hes in 1e,ngth and
t.he other 1 inch. Pieces of the
blue transformer wires are suitable
for this purposeQ

3. Before any wire is connected, it
should have at least 1/8" of in­
sul ati on remove'd from the end and
the exposed portion should be tin~

ned 't/i th a thi n coat of so1der.

Hpw1;:o

/

~A.tN
RELIEF

POWER CORO
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Make the wire connecti~ns by hooking or
folding the exposed portion of the
wi res onto thei r respec-tive tenninals
and then soldering th'sm in place. Be
car'3fu-l' n'ot to melt .. 'anji'o'ft'he ins.u la~,

tione

~lhen ~Ji ri og the termina1 stri p, it is
usually easier to get all the wires in
place before applying any solder fJ Then,
to ensure a good connection, apply
enough solder to completely fill the
center hole of the terminal. (To sim~

plify the instructions, the terminals
on the strip will be called Tl, T2 and
T3, beginning with the left-most ter­
minal.)

~1ake the \'Iire connecti ons as they are
listed and diagrammed on the next page.



Wire Connections

( ) Two black transformer wires. One
to Tl and the other to T3.

( ) Green wir~ from power cord to T2.

( ) White wire from power cord to T3.

( ) Black wire from power cord (cut to
one inch) to the side terminal of
the fuse ho', der.

( ) 8-; nchground wire from transformer
connect·or to T2.

( ) Noise reduction capacitors. Both
are .OluF, lKv. Cl goes across
Tl and T2. C2 goes across T2
and T3.

GREEN WIRE

BLACK WIRE

( ) Connect the bottom terminal on the
switch to Tl with the l~inch piece
of wire.

( ) Connect th·e termi na1 on the end of
the fuse holder to the center ter­
minal on the switch with the 4-inch
piece of wire.

( ) Optional Fan. Attach one wire to
e.ach '-ofthe t'tIO term; 'na1s on the
fan: one of them goes to Tl and the
other goes to T3.
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2,5~PIN I/O CONNECTOR INSTALLATION

T'he t\4JO rectangular openings in the back
panel are spa'ces for 25-pi n I/Oconnec-,
torsG One .25a>pin female I/O connector
is supplied with your kit and should be
installed according to the diagram
(left) below. Inst,al1 the con:nector so
that the hollow pins are tow,ard the in­
side of the back panel and Pin 1 ;s on top.

T'he wiring of this connecter for TTY,
RS~232 o·r Baudot level I/O i $ e:xp lai ned
on the next page.

I
. /

25-PIN COMNECTOR,J
(:OPTIONAL)

;;
(2J 4 LOCKWASHERS·

Connector Installation
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While not in use, the other opening
should be covered with a blank panel.
Install the blank panel as shown in the
diagram (right) below.

#
(2) 4-40 X 3/8

·SCR.E'WS

.:: #

~.11m·: I·::. 'F·"::::"~I···"($..

~~,:.;iff#:jj,f'l{ .
l,f.~,·H',.~,·/,4¥1t9.~,.':. 4:~ .··I·~

:::'I-'/~
PANEL /

(2) #4 LOCKWASHERS /

Blank Panel Installation



I/O CONNECTOR WIRING·

The 25-pi n I/O conne:ctor on the back pane1 may be wi red for TTY, RS-232 or Baudot
level I/O u-si:ng one of two different wiring configurationso The \vires that are to
be attached to the 25-pin connector will be connected to a 5-pin miniature female
molex connector. The miniature female connector will be installed onto the Main PC
Board during the final case assembly.

Wiring for Teletype tny) Interface Wiring for RS-232 or Baudot Interface

1. Using a soldering iron, heat pins
2, 3, 4, 5 and 6 on the 25-pin con­
nector one at a time and fill the
hollow space in the pin with solder.

2. Cut five a-inch wires and strip and
tin both ends of each wire.

1. Using a soldering iron, heat pins
2, 3 and 7 on the 25-pin connector
one at a time and ftll the hollow
space in the pin with solder.

2. Cut three a-inch wires. Strip and
tin both ends of each wire~

3. Crimp and solder a miniature connec­
tor pin onto one end of each wire
(see instruct.ions under IITransformer~II

Secti-on A) •.

3. Crimp and solder a miniature connec­
tor pin onto one end of each wire
(see instructions unde·r IJTr'an.s.former, n

Section A).

4. Connect the other end of each wire
to ~ne of the prepared pins on the
25-pin connector. To do this:
a) Remelt th,e solder in the pin.
b) Insert the wire up to the insu­

lationo
c) Remove the heat and hal d the \vire

in place until the solder cools.

Pin· 3

Pin 2

Pin 7

Slot 1

Slot 4

Slot 2

female
connector

Note that one of the slots on the
5-pin miniature female connector is
1abe1ed wi th a 111. II Insert the
'IIi res from the 25-pin connector into
the slots on the miniature female
connector in the following order:

IMiniature 25-pin I
Female I/O I

Connector Connector

I
I

I
I
I

5~

~%_~_.::1J7."."?:\:
~

/ 6

/

J'iliniature 25-pin
Female I/O
Connector Connec·tor

Slot 1 Pin 3 connector
pin

Slot 2 Pin 5

Slot 3 Pin 4

Slot 4 Pin 2

Slot 5 Pin 6

4. Connect the other end of each wire
to ane of the prepared pins on the
25-pin connector. To do this:
a) Remelt th·e solder in the pin.
b) Insert the w;reup to the in~u­

latio-o".
c) Remove the heat and hold the wire

in place until the solder cools.

5. Note that one of the slots on the
5-pin miniature female connector is
1a.be1ed wi th ani. II Insert the
wires from the 25~pin connector into
the slots on the miniature female
connector in the follo'tl;ng order:
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COOLING FAN (optional)

When one or more additional PC boards
are added to the Altair 680, it ;s neces­
sary to install a cooling fan on the
back panel&

Orient th.e fan so that the two solder
tenninals are in the upper~right9Dhand

corners

Install the fan as shown in the diagram
below. Connect the fan to the power
supply as shown in the Wiring diagram.

FAN/ ~(OPTl ONA L) .. ' . $--
(4)#6 LOCKWASHERS· .
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The switches and LEOs that make up the
front panel display will be mounted an..
to the non-silk~screened side of the
displayIcontra-l board .,as outl i ned i n
the instructions belowo

BE SURE TO READ THE INST:RUCTIOr~S BEFORE
YOU BEGIN THE WOR-Ke THE COMPACt DESIGN
OF THE ALTAIR 680 MAKES IT ESSENTIAL
THAT T-H:E ASSEMBLY STEPS BE 'FOL,LOWED IN
OR-DER~

The copies of the fo; 1 pat-tern shown on
pages 64 and 65 wi 11ai d in th-e correc·t
pl acement of the switches a'nd LEDs.

There are 21 switches to bemou'nt-ed to
the board,~ Two af thes:e a:remomentary
contact SPOT swi t,ches and 25 are 1atch­
ing type SPDTswitches. Themomentary
cant-act s\'1i-tches c:an be distinguished
from the latching type switches by their
spring actione The momentary contact
type wi 11 return to the ce-nter pas; ticn
automaticallyw.hen pres'sure is released.

There are 27 L.EDs (RL-21) to be mount-ed
on the board $ AllLEDs mus-t be i ns-erted
wi th the cath-ode lead towa-rd:s the top
edge of the boa-rd. (For a11 but t\~o of
the LEOs, the hole for the cathode lead
is indicated on the non-silk~screened

side of the board \~ith a IIK. U
) The

diagram below shows you how to detennine
\vh i ch 1ea-d ; s the cathode. Hold the LED
up to t-he 1i ght. The 1arger of the two
elements inside is the cathode.

RL--21

~ ~CATHOOE

/.
CATHODE 1<1ANoCE
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Front ~anel Assembly Instructions

1Q Set the display/control board in an
elevated position so there is enough
room underneath for the leads of the
switches and LEDs to clear when they
are inserted. Orient the board as
sh·'own in the di a:grams (next page),
soth·at .the edge \v; th the laO-pin
connector is closest to you and the
non-silk-screened side is facing up.

2. Begin inserting the switches and
LEDs into their proper holes on the
boardeD

DO NOT SOLDER ANY OF THEr~ UNTIL
INSTRUCTED TO DO SO.

The series of dra1tli ngs on the next
page shows the placement of switches
S26, 525, 527, 524 and LEOs LD'25 ,
LD27, LD26, LD24.

NOTE THAT 526 AND S27 ARE
MOMENTARY CONTACT SWITCHES •.

NOTE THAT THE CATHODE LEAD OF
THE LEDs IS ALWAYS· INSERTED
TOWARDS THE TOP EDGE OF THE
BOARD.
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CATHOOE

SWITCH (526)
(M)

ole BOARD

sw.tCH (San
(In

l..E.Q~(LJ) 27)

CAnlO~E ·1

II
I

L.£Dc1(L.O~4) -- . -
cATHOot: .• I I

III 1

l' iIIIII I
ole BOARO~ .II::~~" I..
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30 Insert all of the remaln1ng switches
and LEDs onto the board in this same
mannero Use the copies of the fbil
pattern sho1tJn on the next two pages
f:or proper placement of the:se com~

ponentstl
(Note: Set as i doe twe1ve of the nuts
provided with the switches for use
in Step 11 of this procedure. The
rest of the hardware associ ated \aJi th
the switches will not be used.)
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When a11 the swi tC'hes and LEOs have been
pl aced on the board, you are re,ady to
place the front panel over them as shown
in the diagrambelowc The purpose of put­
ting the front pane" over the ole board
at this' t';me' is t:o hold the switches and
LEOs in place while they are being soldered.

4·. Remove the front panel from the case
by removing the four corner sC'rewss
Set t.he.screw5 aside, as two of them
are to ,be used again later.

5. Place the front panel over the
switches and LEOs on the DIG board
as shown in the diagram above.

6. Hold the Ole board and the front panel
together and turn them upside down. At
this point, a side view of the entire
assembly should look like this:

FRONT PANE!..

Once again, set the assembly in an
elevated position so that the switches
and lights are not in contact with the
work surfacee Make sure all the
switches are pushed flush against the
inside of the front panel.
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7 fa Now you arere,ady to begin soldering.
Soldering will be done on the silk~

screened $i:de of the board. S'C3TCIer
allt~fje-swtt:chesfi rst. Makesure
you--s0lder'a11thre:e "eads of each
switch.

80 When all the switches have beensol~

dered ,make sure a11 th,eLEDs are
pushed fl u.sha'gai nst the inside of
the fron tpan:e10

rt:LANGEO:F4£DS
TOB'E. ,Ft.USHWITH

~~Ii5iJ~:ttmI{t~~t1tI. r:RONT PAN£L

WARNING: L-EOs are heat~sensitive.

Use'8.-min';mum amount of heat far a
minimum length of time when solder-
ing them.

9 C) S:Q1dertile L~E;Os into place. ,Make
sure e,achLED is ,pusheclal1 the way
down before you solder it. THIS IS
IMPORTANT,AS IT ENSU'RES AN EVE~J

A'LIGNMENT Q'F THE llGHrSFOR THE
FRONT PANEL 0lSP:LAY$

..
lO.l~hen all theLEDs have 'been soldared,

turn thee·ntire assembly righ,t side
up again and remove the front panel.

11 G Us; ng the twe1v'e nuts you set as; de
in Step 3 ~ a'ttachtwonuts to each
of the. fa11owin~ switches: 51, 517 ,
57, S:2~5, ~16,<S~2'6 (,corr·esJ,orldin'g to
AO, DO, A7, .ll7, Al S-, RE,SET r-espec­
tive1y). The:se nuts help'provid'e
the proper spati ng betwee,nthe front
panel and t~e D/Cboard~ so that the
LEDs wi 11 be a't the c'o-rreet he; ght
for the display.
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ALTAIR:68Qb·FINAt .. CA~,E. AS'SEMB:LY

A. Repla~e: 'Fro'nt Parr$l.

T~ Return. th.e T'ront' .p_<rnel to· i:~ts place on the t.ase bottom as shown below.,
Lt:s.e two of' ~h·e' o·r"~g·l.na{l screws for the bottom Roles, but use #6-32 x
1 1/8u

, $,crews:' fo'r the top holeso Longer screws mUS.t be used at ,the
top, to ..~:r~ovj,~Q.e· adequate spa·G,;·,'ng' 'be,tween the fro.:nt p..ane land theD/G· boarde

eas'e Bottom

#
(2) 6

G.32Xf_'7/8J1
SCREWS
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BQ Pre,:p.areC:~$~~ .BQttom

1a Remove t'he pa; nt from around the rear..most mounti,n,ghole~ .;1:n. the cas&
bottom (t.o estab1; sh a groundconnecti on·wtth t.he. mai'J1: ~: board).

2. Insert a #6~32 x·, f2 u screw wi th two #'6·;32 n.y,t:s .;~ntQ eac'il of t·b~e two,
mounti .ng ho] as .i..n the case. bottom 0

3. Attach six rubber feet: .One. to each cGnne;rQ~f tAie oOltstd,f!: Gaseeot­
tom, and two on ··t~h·e ins'foe center line.,. as sJ~low:noT:t1:e ru:f)t>~t. Teet ar,e.
self-adhesiv·e: and n·e:ed o·nlyto be peeled from: thei.. rbacki·'Q,g: "and a:p.­
plied t:o th·e cas·a.•

Case

c. f4ate PC Boards
~ .

1• Connect th.e two PC. boards by inserting the top edge of the rnain boa:rd
into the 100~pin c·onnectoron theD/'C' board, as ShO'lln be lowe
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·De Ins.tallPC Boards................ '

1., ·Ma~ke ~s,u~e a.l.J Ja·t.CftiJlCI~}.swit¢hSS~· on the Ole board .are in the uU,P", p.osition.

2. Put. a 1/211 spa.ceran each oT the two top front panel screws ~ (Two 1/4"
spacers m~y' be subst.ituted fO'}r af.~1/211 s.pacero) ..

',3. Insert t:h.e bGa~rds ·lntO{;th.e c:as·e·:bO·ttom at a sligflt ang'le sotfiat the
;swlitehes amrl\ l~EG).S gEl ;ihto·· ·-th~e; '1' respect' ve ho1es fi rst ,and then the
mai:n .b·oa·rd s~ttle5" int.o. :.pl·ac~e:~·

4.S~~ctfre ?·ttre .-0o'ards" \~ii th four. #6~32 nuts as shown ;"n th'e i11ustratio·n.

,(2)Jl268 .LOf'G
SPACERS

D/CBOARO

'"Case Bottom
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E~ Case Top and Back Panel

1 0 Install the case top in its place on the ease bott~, as shown ~;\n ttre~

illustration below.

\
L tOWER' CAS~

SACK PANEl.

'(4)EXISTING SCREWS

2. Install the 5.~pin female connector' rrotyl t:he,.tr~~·nsf~nrr~·r 'O;rr~~ tge. ~=;pJll

male connectOl"on the Mai.n PC .Boat:d.,,-jI~$tiJ*,;~the,~5:*pth,':;'ilJi1jfb2t'-~f~~,
male connectQr.~·from the 1/0 plQg .. ontd:?tt.ri~~5.~:p~iii~iltli.ttl~i· iid~·t(~A~le!or.

3~ Put the back p·a:nel on the case, securin~itw.ith t'he sma st~;e.ws th81~

yous·et aside.< e:arli:er~
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TEEETYPE CONNECTIONS

The d'i~gram below shows the' ·connections that are necessary to
'ho:ok ,'up a Telety,pe'to the ·680b. ' ·The conne<;tions ,·are between th·e
25-pin._ connector'on ~:he: 680bb.ackpane1 a:nd the' 9-Ju9 -termi na1
str-;p insi,de the Teletype.- -

NOTE

The' Teletype must be wtr'ed for 20 rna current loop4nd full
d:uplex' opera-ticn..

baOb'- 2-5-pin
'Connector

Tel~type

9·,Lug.
Te'rminal
;Str1p

1
P:;n- 2 P~;n~~3 1 P'in 4 [ Pi'n 5

t t t t
t L~g 6 I Lug 7 J Lug 3 Lug 4:

Gro-und Rece;-·ve Trarfsmit
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ALTAIR 680b

:680-MB Expander Card Installation

1. Carefull·y removeth'e 680b Main Board from the case.•

2. Orient the lOO-pin edge' connector (flnclosedwith the expander card)
over the two rows ofho'l as labelled "Jl l1 on the s;l kscreene<l .(to.p)··
side of the main. board.

3. Insert the connector pins into thei·rrespe··ctive holes. It may .be
n:ecessary to guide some of the pins with the .tip ofa small
screwdriver.

4. Secureth'e conne;ctor to the board wi th two' '4..40 x 1/2·· screws and
two #4-40 nuts'.

S. Solder each pin to;· the- foil (-bottom) .side of the board.

CAUTION

Insure: that. solder bridges
are not ·formed.•

60 Insert the card stab .connector ·of·the expander card into the
1aO.-pin:· socket.

NOTE

Before replacing: the 680:bMain Board into
its. case, refer to pages 3..&1 .through 3~23

in the 680-·B·SM Documentatl,on for installation
of the 16K Static Memory Board onto the
680.-MBExpanderCard.
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