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Available from
MULLEN COMPUTER BOARDS

BOX 6214, HAYWARD, CA 94545

RN ALTAIR/EMSAR €
NEW FOR TROUBLESHOOTING

AND DEVELOPMENT: A SUPER M
EXTENDERSBOARD FOR THE

n S-100 BUSS
@Built in, 3 LED TTL logic probe

@ Jumper links in power lines for easy
current measurement and fusing

@Edge connector label identifies all pins
@Outstanding instructions
@Full width card; gold connector teeth

A .AT YOUR LOCAL COMPUTER
STORES, OR ORDER BY MAIL. [

~RD MIN: 535 |

P 58 2> 72

Assembly Instructions - Controller Board Kit

It should take you less than 2 hours to assemble this kit. We
recommend that you start when you will be able to complete it without
interruption. Mark each check box as you do each step, to insure
that no steps are missed.

1.0 For this kit you need the following tools: a soldering iron
(20 watt max.), ROSIN CORE solder, a damp sponge, needle nose
pliers, wire cutters, and a screwdriver.

2.0 Check the parts received against the "PARTS LIST" (pg. 5).
Carefully identify all parts.

3.0 Read the "Construction and Soldering Tips" (pgs. 9 & 10).

USE SAFETY GLASSES FOR EYE PROTECTION

20060060 WHILE SOLDERING OR CUTTING WIRES 006000

4.0 Put (pg. 8), "PARTS PLACEMENT DIAGRAM" in front of you, and
refer to it as you work. The order of parts insertion was
selected to begin with the lowest profile parts. This allows
the weight of the board to hold the parts in place while you
solder them. Take hold of each wire lead and clip off as
you complete soldering each group of parts.

5.0 Begin assembly by placing the PC board component side up with
the edge connector toward you. Select the 8 diodes, (1N4148).
Cut apart, bend leads on .4' centers, insert and solder. Diodes
are polarized and can be inserted backwards, (see figure below
for correct polarity). Several can be soldered at one time.
- +
(g - D) ——C3——
<

6.0 Use the color code bands to identify the resistors. The
resistors are not polarized and can be inserted either way.
Bend the leads (Rp-Rg are on .4" centers and Rg-Rig om .5").
Recheck the position as you insert Rg.

Ro - Ry are 15KQ % watt (brown-green-orange)
Rg - Rj9 are 2KQ% watt (red-black-red) 1
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15.0 Refer to the "Parts Placement Diagram'' and be careful to insure
that pin 1, indicated by a (*) on the ICs and Opto-isolators,
goes into the correct socket location. GENTLY insert the ICs
into their appropriate sockets. '

Next, insert the 6-pin opto-isolators (Op - 07) into the 8-pin
sockets. The #1 pin is in the upper right corner. In this
circuit the left 2 socket positions are unused. @o 6-pin

tip. Rliminate the oxide which forms on the
iron's tip by wiping on a damp sponge often as
you work.

7. Heat both the component wire and the solder pad
with the tip of the iron until it looks wet (lig-
uid). Next, touch the solder to the junction
between the iron, pad and wire. When the solder
melts and flows onto the connection quickly re-
move the iron's tip. A good joint will be smooth
and bright.

8. Avoid using too much solder, if small drops of
solder appear on the opposite side of the board
too much solder and too much heat were probably
being applied. Solder adjacent pads carefully as
the heat may cause the solder to flow between
them forming a solder bridge. This makes an
unwanted electrical connection. Small solder
bridges can be removed by touching them with a
clean hot iron tip until it wets and adheres to
the tip.

9. When the joint has cooled, excess wire can be
removed by cutting with a pair of diagonal cut-
ters. Beware of flying pieces of wirel
assssscscasasaacnsnanaasaasaasaaaaana

USE EYE PROTECTION AND BE CAREFUL OF THOSE
AROUND YOU WHEN CUTTING WIRES

OPTO-ISOLATOR

8pin socket

16.0 Carefully compare the 'PARTS PLACEMENT DIAGRAM" to your finished
board. Look for these potential errors:
a) diodes in backwards
b) electrolytic capacitors in backwards
c) switches reversed
d) ICs in wrong sockets, in sockets wrong, or with bent pins
e) opto-isolators incorrectly in sockets
f) parts missed placed or missing

BIT1

The cable connector plug goes into the
17.0 socket as the ICs go into IC sockets.
7 The red edge of the cable is pin 1. To
secure the plug connection snap on the
U-shaped cable clamp.

of cable IDepending on your needs the cable can

|be slit into pairs. Each pair represents
‘(1) BIT in the I/O word. For both input
‘and output the red edge, pim 1, is BIT-0.
(see figure at left)

10. If sockets for the IC's are included with the
kit, solder the sockets onto the board before
inserting the IC's.

11. when you finish all soldering, the flux can be
removed with some Freon solvent.

Top edge of PC board

Cable plu Binary address 10111110 =
1190 decimal
The address selection switches are oriented )
so the up-switch position is binary 1, and
: ‘ .. down is binary 0. The right most switch corresponds
to BIT-0 of the binary address. The left most
switch is BIT-7, etc. (see figure for example).

XXXXXXXYXXXXXXXXXXXXXXXXXXXX

18.0 Open and assemble the TESTER BOARD KIT, follow imstructions
included with board and parts.
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00000000 ParisList 9000000000
O (1) - PC Board, CB-0
t ! o (2) - Cable, 1 meter, 16 wire conductor flat, with 16-pin plug
' i ! —lr— O (2) - Cable plug clamp, black U-shaped plastic
. % } 0O (6) - .01 uF Disk Capacitor (Cqy - Cg)
3 g
' i.i.i- l. ] 0 (2) - 39 uF Electrolytic Capacitor (C; - Cg)
: O (8) - 1N4148 Diode (D, - Dy)
-?- —(:— -D— E
'.-—c—o s © O (1) - 81LS96 IC (IC;)
-, -] Lo
TTS:[B ; g o 2(2) - 74LS136 IC (IC, - IC,)
-2'_‘:_:,: g <¢ Lo
Fra=cl -5 L ey a O (1) - 74LS11 IC (ICy)
5 B=a¢ Hie3 = 7416 or 7406
: £ [ QC, o2 - or IC (IC5 - IC7)
. £ O (1) - 74LS273 IC (ICg)
g
el ()]
g EIGZE (] O (9) - MCT-2/MCB-2 or other Opto-isolator, (0 - 0;) with spare
Ll ® ©
2 — —
P22 S % 2 S T - ] ;u o O (8) =~ 15KQ% watt Resistor (Rg - R7) (brown-grf.en-orange)
i tert e et b o,
| E O | ) O (12) - 2KQX watt Resistor (Rg - Ryg) (red-black-red)
HLF -
§| 2=l “5 O (9) - Relay, GORDOS, (RLy - RL,) with spare
. <
2 z ’ :E_’:T A O (15) - IC Sockets, (8) 6-pin, (5) l4-pin, and (2) 20-pin
) iR
s :g 3 (2) - Cable Plug Sockets, 1l6-pin
MR N
g = O (1) - 8 SPST Switch, (Sp - S7) (single package)
P
g'.—F-: Oo(l) - 5.0 v Voltage Regulator
S 2
o gL—_ﬁ* O (3) - Hardware, (1) #6 machine screw, (1) washer, (1) nut
i 0 (1) - Tester Board Kit with Instructions

+5v/'
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COMPUTER l'_
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Controller Board

C1-Cg = .014F disc capacitors
C7-Cg = 39uF electrolytic capacitors
Dg- D7 = 1N4148 diodes )

iIch - B1LS98

ICz, IC3 = 74LS138

ICq = 74LS11

IC, IC7 = 7416 or 7406

Icg = 74L5273

Og-07 = MCT-2, MCB-2 or equivalant
Rg- Ry = 15 KQ¥watt resistor

Rg- Rig = 2 K(Mwatt resistor
Sp-S7 = SPST switches (single package)

VR = 5.0 volt regulator
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