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To Juliet

PREFACE

This reference manual was prepared as an aid to those who wish

to assemble AppletM-compatible peripheral circuit cards for

their personal use. The sixty assembly guides presented here
were originally prepared for Computer Parts Galore Inc.,

and Active Surplus Annex, and are distributed along with

each card or kit as a parts list with condensed assembly instruc-
tions. The suppliers have kindly allowed us to compile these
guides together into one reference manual.

Each one of the guides is complete in itself and is independent
from the other guides. All have been checked for accuracy by
the suppliers and our technical advisors, and are thought to be
correct. However, with over -four thousand components to be
identified and correctly positioned.on eighty-five cards, errors
and/or omissions may occur. In no event will the suppliers or
NuScope Associates be liable for damage resulting from the use
of the information presented in this manual.

If you lack experience in electronics, you may wish to refer to
the "apple-seed: Motherboard Assembly Manual". This self-
directing guide was designed and written with the first-time
hobbyist in mind, as an educational reference for the construction
and assembly of electronic devices that use printed circuit
boards, integrated circuits, and electronic devices.

It is planned to update this reference manual as other peripheral
cards come to our attention. Any suggestions for improvement
would be greatly appreciated.
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PART I
GUIDELINES. TO SUCCESS

SAFETY

When cutting excessive wire leads from resistors, diodes, etc.,
protect your eyes. Wear safety glasses and keep the card at a
reasonably safe distance. Turn your head to the side when trimming
component leads. '

Treat the soldering iron with respect. A hot iron can inflict a
nasty burn. Do not touch the soldered connections before they
have cooled down. Always rest the hot iron on a soldering stand
when not in use. Turn the soldering iron off when you leave your
work area.

Work in a well-ventilated area.
Observe all electrical and fire safety precautions.

There's less chance of an accident if your work area is clean and
well organized.

USING THIS GUIDE

Examine the various assembly guides presentéd in this manual and
select the card that you wish to build. Study the card in detail

before mounting any components. Handle the card only by its edges,
NEVER by its surface. Fingerprints may leave a fine film of oil
on the solder pads and prevent the solder from making a solid
joint. Clean both sides of the card with a special commercial
cleaner or denatured alcohol (methyl alcohol) before soldering.

Visually inspect the card for breaks, shorts, etch-flaws, and
irregularities in the lands (tracks). Illuminate the card from

the solder side with a strong light. Examine the tracks for shorts
and hair-line fractures. Pay special attention to the component
side where the tracks will be covered over with sockets. You

won't get a second chance to inspect these areas once hidden with
components. Check the inner surface of the plated-thru holes; a
shiny appearance indicates that they are, in fact, plated-thru.

On the other hand, a dull appearance suggests a poorly-made circuit
card. If flaws exist, either make the necessary repairs or return
the card to the dealer.

Compare the silk-screening on the bare card to the silk-screening
on the layout in the text. Record all differences. Check the
parts list for availability and price. Mentally position each
socket and electrical component and device in place before
beginning the actual assembly.
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Orientate the card so that the component side faces you and the
edge-card contacts are at the LOWER RIGHT,

ALL COMPONENTS ARE MOUNTED ON THE COMPONENT SIDE
AND SOLDERED ON THE SOLDER SIDE

study the precautions thoroughly (marked with an asterisk * in the
guides) before you begin to assemble a circuit card.

Each one of the guides is complete and independent of the others
in this manual.

Use the guide as a shopping list. Refer to Fig. 1, A Portion of
an Assembly Guide. Check off each component purchased in the
space provided on the guide. Circle the appropriate component
placement number after it has been installed. Some peripheral
cards have the silk-screened labels printed directly under socket
placements making it impossible to know which integrated circuit
(IC) to install. Refer to the component placement layout for IC
positioning.
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SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5%

2

TRANSISTORS Q *Install the three EBC leads

2 - 33 Qe RS [ 1-5%k0e /B as shown B
1- 100 Qe 71-11(9@2:2-21\13906@0@@ (o>
1 - 470 Q@
DIODES D
6 - 680 &R ’2<§M22¢:M19 2 3 - LED *Position longer lead (anode)
1- 4.7 Kt @ RISV £7¥<‘ ) of LEDs as shown
1- 47K2e€RSY MEED
1 - 1 MO e R4‘/ @ CR1,2,3 anode
2 - 4833  SIP* (isolated) @ RN1,2  CONNECTORS
1 - A 7 WO QTD* (hncead) AR .4 - 2x10 male header strip, straight

FIG. 1. A PORTION OF AN ASSEMBLY GUIDE.

The correct sequence of installing components is debatable. Try
to keep all the components flush against the board. As a general
rule, mount the components that are shortest in height first
(diodes, resistors, sockets), followed by the taller components
(capacitors, switches, resistor networks, etc.). This helps to
keep the components tight against the board when soldering.



In some situations, it may be more practical to install sockets

first. This may eliminate some confusion as to the placement of

the smaller components, especially if the card is inadequately silk- *
screened or cluttered.

Component leads are NEVER inserted into FEED-THRU holes. On some
of the cards illustrated, the FEED-THRU holes are smaller and can
thus be distinguished from the larger COMPONENT holes.

The spacing between two solder holes onany one circuit card is
often the same for each type of component. Thus resistor leads
are bent to the same length. By-pass capacitors (0.1 uF) have

a smaller hole-to-hole spacing. This may help you to decide the
mounting position of some of the components. $

Use a low-wattage (less than 35 watts) soldering iron with a small
pencil, pyramid, or screw-driver tip. Use only rosin-core, radio-

type solder with a 60/40 or 63/37 tin/lead content. NEVER use N
acid-core solder! NEVER use a solder gun!

Take care with your soldering. The soldering iron TIP should
make firm contact with the PIN or component lead and the solder

PAD as illustrated in FIG, 2, Soldering Techniques. 2pply solder i
to the opposite side of the pin touching both the pin and the pad.
Follow this sequence: )

IRON ON - SOLDER ON - SOLDER OFF - IRON OFF ot

Excessive heat may damage delicate components. If done correctly, -
soldering one pin or component lead should take no more than four
to five seconds. =

uay

TIP {soldenr)
PIN (o Zead) S
FOIL (so0lder pad) LR o
solden
sdde Y -
{ L
component A
sdde B
component component
A. Three-Point Contact B. Applying the Solden "

FIG. 2. SOLDERING TECHNIQUES. /

Some peripheral cards appear to have a preference for devices L
made by a specific manufacturer. The parts list shows this source

in brackets following the device. Other devices that are followed

by a manufacturer's name in brackets are made only by that manufact-
urer.



Some of the cards require modifications as illustrated in the
MULTIFUNCTION CARD, GUIDE 10-4. Modifications are done on the
solder side except where indicated. Study the details thoroughly
before attempting any modifications.

Variations in silk-screening may be encountered in some of the
circuit cards. Fig. 3 shows four variations of the 128 K RAMCARD.
Compare these to the correctly silk-screened version in GUIDE 2-4.
Component placement may be missing or incorrect. Integrated
circuit pin number 1 may be turned thru 180°. Return these cards
to the supplier. 1If, on the other hand, you do decide to assemble
cards that are incorrectly silk-screened, work cautiously and
systematically. Apply a small dab of typewriter correction fluid
to mark and identify pin 1 of sockets and ICs.

GUIDE TO COMPONENTS

For a more detailed look at component identification and placement,
and for installation techniques, refer to the "apple-seed:
Motherboard Assembly Manual",

DIODES AND LIGHT EMITTING DIODES (D)

Diodes are delicate and can be easily damaged by rough handling

and excess heat. These devices are polarized and must be correctly
oriented on the circuit card. Position the banded (cathode) end

of the diode towards the tip of the arrow as shown in following
figure (Fig. 4),.

ANODE END (posditive on +ve)

= this shont Line symbolizes "-ve'
CATHODE END (negative on -ve)

FIG. 4. TIDENTIFYING THE CATHODE ON THE LAYOUT,

The polarity of light emitting diodes (LEDs) may be identified in
one of the following ways:

-ve: a small "dot" on the body of the device
-ve: base of the device is "flat"

+ve: the "longer" terminal or lead

INDUCTORS (L)

The numerical value of inductors (coils) may be colour-coded on
the body of the device. This value, in microhenries (uH), can
be determined using Table I, Resistor Colour Code Chart.
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RESISTORS

(R)

The resistors used to assemble the majority of peripheral cards
illustrated in the manual are % watt, with a tolerance of 5
%). Refer to Table I, Resistor Colour Code Chart, to

determine the ohms value of resistors.

percent (

Table I.

A

Resistcr Colour Code Chart.

bind | e shOWS 181 number value
band 7 ———w shows Znd number value

band 3 —=shows multiplien
band 4»shows % tolferance

gogd = 5%
silven = 10%
none = 20%
colour 1lst digit 2nd digit multiplier
black 0 0 1
brown 1 1 10
red 2 2 100
orange 3 3 1,000
yvellow 4 4 10,000
green 5 5 100,000
blue 6 6 1,000,000
violet 7 7 10,000,000
gray 8 8 100,000,000
white 9 9 1,000,000,000
gold - - 0.1
silver - - 0.01
EXAMPLES: a) yellow, ned, black, hregens to
4 7 X1 = 47 Q lohms)
b) brown, green, red, refers to

I

5

X100

= 1,500 ohms on 1.5 KQ

(K = Kilo)



The MODEMCARD, GUIDE 7-2, requires "precision" resistors. The
first three bands of these resistors designate the numerical
value; the fourth band the multiplier. A large gap separates
the fourth and fifth band. The fifth band shows the % tolerance.

EXAMPLE: bhown, gheen, black, orange, — , brown, regens to
1 5 0 X1,000 1% = 150,000 ohms, 1%
(150 KQ)

Pin 1 of single-in-line package (SIP) resistors or resistor
networks (RN) is common and must be positioned correctly on the
card. Pin 1 may be identified by a "dot", a "bar", or a number
"1" on the body of the device. Most cards require SIP "bussed"
resistors. The DISC DRIVE CARD, GUIDE 1-3, on the other hand,
uses SIP "isolated" resistors. If isolated SIPs are not available
substitute the same number of single resistors of the same value.
Stand them on their end as shown in Fig. 5, Installing a Resistor
on its End. Leave a small gap between the end of the resistor
and the circuit card to prevent "solder wicking", i.e., solder
creeping along the card and possibly causing a short circuit.

GAPy,
| — -

» component sdde
Y s08den sdide

FIG. 5. TINSTALLING A RESISTOR ON ITS END.

A SIP resistor with the correct number of pins may not always be

available. Purchase one with more pins than required and cut off the

extra number of pins as close to the body of the device as possible.
Do NOT REMOVE pin number 1. Do NOT allow the cut portion of the
pins remaining on the device to touch the circuit card as they

may cause a short circuit.

SOCKETS
It is strongly recommended that ALL integrated circuits be socketed.
One of the best forms of trouble-shooting is "chip-swapping"”. Use

high-quality dual-in-line (DIP) solder-tail IC sockets.

CHECK AND RECHECK THAT:

- pin 1 of each socket is properly oriented on the card

- each socket is installed in the correct position, i.e.,
a l4-pin socket is not mounted in a l6-pin opening

ALL socket pins have passed thru ALL holes, i.e., no
folded~under pins

each socket is flat against the card.



Do NOT attempt to remove a socket if it has been installed with
pin 1 positioned incorrectly, i.e., socket turned thru 180°.
Instead, apply a very small dab of typewriter correction fluid
to the corner of the socket to identify pin number 1.

CAPACITORS (C)

Capacitors are either electrolytic (polarized) or non-electrolytic
(non-polarized). Polarized capacitors must be connected in the
circuit so that their positive and negative terminals are correctly
positioned in the circuit, Match the +ve terminal of these
capacitors with the +ve end as shown on the layout. Non-polarized
capacitors have neither +ve nor -ve ends and may be installed

in the circuit in any manner. Capacitors of values greater than.
0.1 uF are generally polar. Refer to Table II for the capacitance
and tolerance of capacitors.

Table II. Multiplier and Tolerance Chart for Capacitors.

MULTIPLIER TOLERANCE
: *
for the | muleinly | 10 gror | yeeer | orer
0 1 t 0.1 pF B -
1 10 |+ 0.25 pF C -
2 100 + 0.5 pF D -
3 1,000 + 1.0 pF F t 1%
4 10,000 £ 2.0 pF G + 2%
5 100,000 - H + 3%
- - - J + 5%
8 0.01 - K + 10%
9 0.1 - M + 20%

*oF = picogarad

EXAMPLES: a) 221K printed on the device heferns to a value 04
22X10 = 220 pF with a tolerance of = 10%

b) 104M nedens to 10X10,000 on 10X10* = 100,000 pF ox
0.7 uF, *+ 20%

Voltage ratings, usually printed on the component, show how much
voltage can safely be used without damaging the capacitor. The
rating must be higher than the highest voltage in the circuit.

Install variable capacitors (trimmers or trimcaps) so that the
common terminals of the device are aligned with the common solder
pads on the card.



TRANSISTORS (Q)

Handle transistors with care. Protect them from mechanical injury.
Use minimum heat when soldering. Transistors may be destroyed if
their three leads are incorrectly positioned in the circuit.
Identifying the emitter, collector, and base (EBC) terminals
however, presents a problem: the body of the device may or may
not be labelled; the circuit board may or may not be silk-screened;
different manufacturers arrange the EBC leads differently. If

in doubt, check with your dealer.

CRYSTALS (Y)

Crystals are delicate. A severe jolt may chip the crystal suspended
in the metal case. Install crystals last to prevent excessive
movement while working on other components. Fold the body of the
device flat against the card before soldering if space is available
on the card. Insulate the crystal from the card with two-way

tape to prevent short circuits. Some of the cards have feed-thru
holes at each side of the crystal so that the device can be

secured in place. Refer to the MODEMCARD, GUIDE 7-2.

INTEGRATED CIRCUITS

Treat ICs with care. Handle them by the body, not the pins.
Protect them from mechanical injury.

The power must be OFF when inserting or removing ICs or other
devices. Excessive voltage, reversed polarity, short circuits,
etc., can quickly destroy an IC. ICs must be correctly positioned
in the circuit. Pin 1 of ICs can be identified by a "dot", a
"triangle", a "1", a "notch", etc. Match pin 1 of ICs with pin 1
on the layout.

Metal-Oxide-Silicon (MOS) and Complementary Metal-Oxide-Silicon
(CMOS) integrated circuits are very sensitive to static electrical
discharge, and require special handling. Store them in their
original shipping tubes or with their pins embedded in special
conductive foam. Linear ICs are moderately sensitive, whereas
Transistor-Transistor Logic (TTL) ICs are relatively insensitive
to static discharge.

Difficulties in running some software programs may result when
using RAM (Random-Access Memory) ICs of different speeds. Use 200
ns (nanosecond) RAM on both the motherboard and the peripheral
cards, except where specified in the guide.

Keep EPROMs (Erasable Read-Only Memory) away from direct sunlight.
Ultraviolet (UV) radiation of sunlight may partially erase some
of the information programmed in an EPROM. Protect them by
applying a non-transparent piece of tape or label over the
transparent window on top of the device.
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In some cases, it may be more convenient to use PROMs (Programmable
Read-Only Memory) other than those specified in the gquides. Refer
to Table III, PROM Cross-Reference Chart, for appropriate substitutes.

Firmware (software written into EPROMs or PROMs) is the responsibility
of the builder and can be programmed according to the wishes of
the individual.

Table III. PROM Cross Reference Chart Showing the Manufacturer
and the Corresponding Part Number. *Are used 1in Guldes.

HAR MMI NAT SIG T.I.
7603 6331 74588 825123* 185030
- 6309* 745471 - 285822

7649% 6349* 745472 825147%* 28842
7611 - 6301 745287 | 828129%* l 28510

HAR - Harris

MMI - Monolithic Memories

NAT - National Semiconductors

SIG - Signetics

T.I. - Texas Instruments

CARD INSTALLATION AND REMOVAL
DEDICATED SLOTS

Remove the cover of the computer. Locate the row of eight edge
connectors on the motherboard. Refer to Fig. 6, Top View of Mother-
board, for slot numbering. These conventions are generally

followed by most users.

SLOT @ Memory (RAM or ROM) Card
SILOT 1 - Printer Card

SLOT 3 80-Column Card

SLOT 6 Disc Controller Card

CARD INSTALLATION

Turn the POWER OFF before installing or removing ANY peripheral
card. Failure to do so will likely result in circuit damage to
the card, other cards, and the motherboard.

Discharge STATIC ELECTRICITY in your body by touching the metal
case of the power supply.

Orientate the peripheral card so that the SOLDER SIDE faces the
power supply. Position the card carefully in the slot so that
no "sliding" FRONT-TO-BACK movement occurs. This movment may
strip the gold contacts from the card.
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Insert the gold-plated fingers of the card into the appropriate
connector, Gently rock the card from FRONT-TO-BACK while gently
applying downward pressure, (Refer to Fig. 6 for the front-to-back

orientation), The card must be firmly seated in the slot before
turning on the power.

CARD REMOVAL

POWER OFF
DISCHARGE STATIC ELECTRICITY
ROCK FRONT-TO-BACK WHILE APPLYING UPWARD PRESSURE

PRECAUTIONS

Do NOT rock the card from side-to-side

Do NOT touch the gold-plated contact fingers of the card

Do NOT unecessarily install and remove cards. Some poor-
quality card-edge connectors may break down
creating poor or non-existent contacts.

Do NOT apply excessive force. You may flex the motherboard
sufficiently to break one or more of the tracks.

A BACK OF cOMPUTER A cassette input/output

l S |
4 I3 3 video output
poweN -é *§ glg ‘g’

POWER s 3 N 2 aux{ LLiary h
PPLY = & % S - y
SU 1 ] ' ' 1 ! ) ) video 6}7@

= — o~ & < o) O ~ \
s 5l sl |5 5 5 |8 |5 e
-l - - = -~ -l -l -~
A E B E R B B S
sLots fon expansion modules
e ————————— game
input/output
CPU
mL{CAoprOCes S0N <:>
nimeap
F§ Fo
Erasable
Programmable
. ‘Read-Only Memonry

Y TO0 FRONT OF COMPUTER Y

FIG. 6. A PORTION OF THE TOP VIEW OF THE MOTHERBOARD SHOWING FRONT-TO-BACK
ORTENTATION AND DEDICATED SLOTS. Install nibbon cable {rom memory
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CARD AND CONNECTOR PINOUT

Refer to Fig. 7 for the pinout for both the edge connector and
the peripheral card. The reproductions are close to original
size. To quickly identify any one of the pins or contacts, lay
the card along the edge of the centre diagram and directly read
off the pin number. Do NOT mistakenly interchange the component
side with the solder side., Note the relative position of the
power supply to the left of the motherboard.

PORTION OF THE PORTION OF THE
SOLDER SIDE BACK OF COMPUTER  COMPONENT SIDE

—
O 5 -
, o =
2
GND 2 §- et GND 26 25 +5V «§ O w— 75 +5{
— DMA IN 27 24 DMA OUT - —
INT_IN 28 23 INT OUT {o —
NMI 29 22 DMA { ——
30 21 RDY ! p—
RES 31 20 T/0 STROBE ——
32 19 N.C. ———
-12v 33 18 R/W —
-5V 34 17 Al5 —
POWER SUPPLY o 3 17 a12 f—
7™ 36 15 A13 ——
AREA Q3 37 14 A12 ; ;
- $1 38 13 All :
USER¢1 39 iz go ,
0 40 1 !
41 10 A8 ___‘—"
DZ 42 9 AZ  —
D6 43 8 A
D5 44 7 AS —__"
D4 45 6 Ad ;
D3 46 5 A3 i o—
D2 47 4 A2 ——
D1 48 3 Al —
- N g DO 49 2 A0
+12V 50 T +12V S0 1 /0L —
TO FRONT OF
COMPUTER
v v THESIZERR

FIG. 7. PINOUT FOR THE EDGE CONNECTOR ([CENTRE) AND BOTH SIDES OF
THE PERTIPHERAL CARD. Reproductions are close Lo orniginal size.
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APPENDIX

ABBREVIATIONS

Alt - Alternate

B - Base (Transistor)

BIT - Binary digIT

BYTE - a group of 8 BITs

C - Collector (Transistor)

C - letter code for Capacitor

CharGen - Character Generator

CMOS - Complementary Metal-Oxide-Silicon
Cont - Controller

CP/M - Control Program for Microprocessors
CPU - Central Processing Unit

CRT - Cathode Ray Tube

D - letter code for Diode

DIN - European type connector

DIP - Dual In-line Package

D.C. - Direct Current

DOS - Disk Operating System

DRAM - Dynamic RAM

DPDT - Double-Pole, Double-Throw

DUART - Dual Asynchronous Receiver Transmitter

E - Emitter (Transistor)

EPROM - Erasable PROM

FDC - Floppy Disk Controller
FET - Field Effect Transistor
GND - Ground

HIRES - High Resolution

Hz - Hertz

IC - Integrated Circuit

IEEE - Institute of Electrical and Electronic Engineers
1/0 - Input/Output

J - Jumper

K - Kilobyte, 1,024 bytes

L - letter code for Coil or Inductor
LED - Light Emitting Diode

LPT - Line PrinTer

M - Megabyte, 1,024,000 bytes
MOS - Metal-Oxide-Silicon

MPU - Microprocessing Unit

-ve - negative

NiCad - Nickel Cadmium

ns - nano second

+ve - positive

P - post

PAL - Programmed Aray Logic

PC - Printed Circuit

PCB - Printed Circuit Board

DO - DAwar armA



R

AM

RF

RGB

RN

ROM
RTN

S

S, SW
S, SPKR
SIP
SPDP
TP
Trimcap
Trimpot
TTL

uv

\%

vid

VR
XTAL
XTL

Y

ZIF

METRIC

QOXX I 8w 30
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- letter code for Transistor
- letter code for Resistor
- Ring

- Random-Access Memory

- Radio Frequency

- Red, Green, Blue

- Resistor Network

- Read-Only Memory

- Return

- Schottky

- Switch

- Speaker

- Single In-line Package

- Single-Pole, Double-Throw
- Terminal Post

- Trim capacitor

- Trim potentiometer

- Transistor-Transistor Logic
- Ultra Violet

- Volt

- Video

- Variable Resistor

- Crystal

- Crystal

- letter code for Crystal
Zero Insertion Socket

PREFIXES Decimal points and large numbers are avoided.

pico 10712

nano 107°
micro 107
milli 1073
- 1.0!
kilo 10%

mega 106
giga 10°
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PART 11

PERIPHERAL CIRCUIT CARD
ASSEMBLY GUIDES

Study PART 1, GUIDELINES TO SUCCESS, before attempting
to assemble any of the following peripheral cards.
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8 SURF-BOARD PARTS LIST

RESISTORS R, % watt, 5%

___2-10Q
T 1- 249
—_1- 27¢
~2- 4729
___7-100Q
____2-150¢%
___1-200¢
__1-330¢0
DIODES D

2 -1IN914
———-1-
CAPACITORS C
1 - AT pF
___3-100 pF
1 -2200pF
___}}g - 0.1 F

2 -

IN34A or IN27G

22 uF Tantalum
50 pF Trimcap

4 -0.02 pF/10v Tantalum
INTEGRATED CIRCUITS IC

TTL 74LSxxx ICs
3 - 741500
L 4 - 741502

74L504
74LS05
- 741508

[0 ol A
[}

74LS10
741511
74L514
74L520
741521
74LS30
74LS32
741551
741574
741586
7415132
7415138

| JUNE I R N N R B R D B B |

BN W W RN

- 74LS139
74LS151
- 74L5153

B
'

BRI

- 7415157
- 74LS5161

ACCESSORIES

(828 ol

1 - "Surf-Board" motherboard
1 - RCA video jack (PCB mount)

Ctmmlm, DD s \

-~ S oA

@

U41,87,98

@ U66,73,105,

e

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@

Ugo

U40,71
u12

u26,43,74,

u8s,92
U103
u75

u77
u97,102
Ue0,89
uz2s

u3s,78,101

u79
Us3,67,69
u4z2,69

uz

u17,18,59,

U7z
u9o
ues8

1

]

us0,51,52,

us4
usl
use,62..

.65

_1-560 @
—9- 1K
2 - 1.5 K
TT4- 2K
T 1-27K
—3- 3(
T 1-47K
T 5- 10K
coIL L
_1- 33yHz
TRANSISTORS Q
5 - 2N3904
T2 - 2N3906
T2 - 2NA2S8
T 1 - MPSAL3
1 - MPSUSI

1 - TIS73 (FET)

TTL 74LSxxx ICs (cont)

2 - 7415166 @ U4,23

3 - 74LS174 @ U1,39,82
1 - 74LS175 @ U104

3 -
1 - 74LS5195
2 - 74LS244
1 - 74LS245
1 - 7418251
6 - 74LS257
2 - 7415259
1 - 74LS266
1 - 74LS283
1 - 74LS323
3 - 74LS367
2 - 74LS374
TTL 74S5xxx ICs
1 - 74574
1 - 745175
LTNEAR ICs
2 - LM555
1 - LM741
1 - NE556
1 - NE558
2
-—_1 -
1

e DD D DD DD

D D

D D@

7415194 @ U55,56,57,

u83
u3i1,32

U8

ugs
u10,19,37,
us4,58,76
U13,86
uioo

uél

ué
ui4,15,16
u9,29

ugl
u99

u94,95
ua3
uz22
u70

x 8 SIP
Trimpot

b6 - 12K
T 2- 47Ke
—2- 1M
—1-2.2M
1 -3.3M
3 -2.2Ka
__1-200 @
CRYSTAL Y
1 -14.31818 MHz
SOCKETS

3 - 8-pin
T 36 - l4-pin
—__ 51 - 16-pin
7 - 20-pin
7 = 24-pin
1 - 28-pin
2 - 40-pin

TTL BUFFER IC
1 - 8304 @

MEMORY ICS

u33

Refer to Table 9-1

CPU ICs
1 - 6502 @
1 - 6845 @

DYNAMIC RAM ICs
8 -41640

STATIC RAM IC
1 -6116 @

EPROM ICs
1 - 2732
or 2716 @
1 - 2764
or 2732

or 2716 @
5 - 2716 @

uz4
uz21

uz27,28,
u44.. .49

u3

u3s

u34
us,7,11,
uz20,30

- 2x10 male header strip (straight)

1x16 male header strip (straight)
ARS Vkavbnard case

4

-



GUIDE 1-1

DISK CONTROLLER CARD: Allows one to interface one or two disk @rives with the
(TWO DRIVES) microcomputer. With power off, install in slot number 6.
Requires firmware (two PROMS).

@ DISK- INTERFACE .CARD

S

RTRE_CTudm
@ o }-0.74LS174

B »Appnh-‘vn

:.‘}.D‘,*’.“FQ

PAAAA LA A4

D % e k)
20tC GUGE

*Position header pins of

PROMPG e naan - DRIVE 2 v DRIVE 1 and DRIVE 2 UP.

'qa-naoru---

. SEQUENCE *INDICATES A PRECAUTION
RESISTORS R % watt, 5%
1 - 68 QeR2
1-150 Q@ eRl
1 -560 2 @ R6
2 - 3 Ku e R3,7
1 - 47 KQ @ RS
1- 1M2eR4

CAPACITORS C
6 - 0.1 uF e C1,3,4,5,6,7
1 - 22 uyF/25v axial* e C2
*Match + of capacitor to + on
the layout

SOCKETS *Match pin 1 of sockets with pin 1
on the layout. Check that ALL

pins of sockets have passed thru ——

ALL holes
3 - 14-pin
T2 - 16-p1n E
3 - 20-pin Ty

pin 1

AA A A A4 A4

TRANSISTORS Q *Install 3 leads as shown
1 - 2N3906 @ Q1

— 2 - MPSU51
I e Q2,3 B B
Q2,3

*Check with supplier re
EBC leads of transistors

CONNECTORS *Connector pins must be positioned
UP as shown by + 4+ 4+ + 4+ 4
2 - 2X10 male header strip, right angles

INTEGRATED CIRCUIiTS *Match pin 1 of IC
with pin 1 on layout

741505
7418174 E |

N b b el s
1 '

6309 PROMs @ P5,6

£

appie-wed

1 - 7418132 A pin 1 lower left for
—_ 74L8323 ALL sockets

- 9334 (74LS259) & ICs

- NE556

NuScope Associates W

P



GUIDE 1-2

APL-DISK CONTROLLER CARD: Allows user to interface one or twc disk drives with the
computer. With power off, install in slot number 6. Requires firmware
(two EPROMS). Switch-selectable for DOS 3.2 or 3.3.

?%
oot IE B

fo0 ‘ﬁ
A 1 i
‘ “DRIVE 1 y

TR
‘#.&Ei‘l‘t’i‘?"lm'ﬂ(

Position connector

UP
A A A

v

sadass
SUGGESTED SEQUENCE *INDICATES A PRECAUTION
RESISTORS R % watt, 5% SWITCH

1-50 @ @R6 1 - SPST PCB mount @ S1

"‘“"? : 43 Eg 8 §§’4’5 CONNECTORS *Position connector pins UP
-1 - 1 MO @RIl as shown on the layout

2 - 2x10 male header strip, right angle
SOCKETS *Match pin 1 of sockets with pin 1

on the layout . INTEGRATED CIRCUITS *Match pin 1 of ICs
3 - 14-pin with pin 1 on the layout
2 - 16-pin 1 - 2716 EPROM 350 ns @ Ul (P5)
1 - 20-pin 1 - 2716 EPROM 350 ns @ U2 (P6)
T2 - 24-pin 1 - 7415323 @ U3
— 1 - 74LS174 @ U4
CAPACITORS C 1 - 74LS259 @ U5
7 - 0.1 uF Monolithic @ C1,2,3,4,5, ~— 1 - 556 @ U6 A
c7,8 1 - 7415132 @ u7 pin 1
1 - 22 uF/25V radial* @ C6 T 1 - 74L505 @ U8 Tower left for
*Match + of capacitor ALL sockets
with + on the layout & ICs
TRANSISTOR Q *Position EBC leads as
shown on the layout
1 - MPSU51A
——

NuScope Associates L

pins of drive 1 & 2

Fa



GUIDE 1-3

QUAD DRIVE CARD: Controls from one to four minifloppy disk drives. Automatically
C boots DOS 3.2or 3.3, 13 or 16-sector. Requires software (one disk)
and firmware (one PROM and one EPROM). With power off, install in slot 6.

?

PROM AT 1 A 5 @ - \INUSE C4 S - V6 _ - , a2 .c23 ..z *=DRWE 1 2
S - = o v o QQ
s - B ) B > . e - g "o s \‘ N R
N C , _° ‘ - 13-C27%0 ~~pawvE 2 ®

: o_~.
- BLITITT Tl cesn s
.0 A W 2coossenoe]
n Made
_ [ <

bool :

\

i Q T
s masanaa

o 00¢
—-RGORT @i
RN

EEEREEEE

9 C7s 5

it

o e
. - =R13 -
o, om0

)
a

==

(o)
Q
Q

, 008000058
00

o 2000008068
Cvviuwuvwauy
s {570 o
WRPUORLAQhJd
—' tOO
o,
ae¢dasLpn8l
[PV RV
QO 90068 0QQ .
N\“: 4
baboplodl

x
et
N

‘.‘“Q

SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5% TRANSISTORS Q *Install the three EBC leads
2 - 33 Q@ R8,9 1-5KReR3 as shown EBC
1 - 100 9 e R11 1-1KQeR10 2 - 2N3906 @ Q1,2 @
1 - 470 Q @ R12 DIODES D
6 - 680 QeRL,z26,7,13,14 3 - LED *Position longer lead (anode)
1 - 4.7 KQ @ R15 —
_— : of LEDs as shown
1 - 47 KR @ RS
N @ CR1,2,3 A
_ 1 - 1 M2 @ R4 anode
T2 - 4533 Q SIP* (isolated) @ RN1,2  CONNECTORS _ .
T 1- 4.7 KQ SIP* (bussed) @ RN3 4 - 2x10 male header strip, straight
*Match pin 1 (common) of SIP [NTEGRATED CIRCUITS *Match pin 1 of ICs with
With pin 1 on the layout pin 1 on layout
) ) ] 1 - 74LS00 @ U9
SOCKETS *Match pin 1 of sockets with pin 1 =™ 1 _ 741502 e Ul17 pin 1 »
8 - 14-pin on the layout T 1 - 74LS05 @ U3 upper left
5 - 16-pin (upper left for — 1 - 74LS08 @ U8 for ALL ICs
3 - 20—p}n ALL SOCKETS) — 1 - 74LS30 @ Ul5 § SOCKETS
-1 - 24-pin 2 - 74LS74 e Ul,7
1 - 7415138 @ U4
CAPACITORS C -
1 - 180 pF @ Cl4 —___ 1 - 74LS174 e U10
10 - 0.001 yF Monolithic e C19,20,21, ___ 1 - 74LS257 @ Ul6
C22,23,24,25,26,27,28 1 - 7418259 g U?z
15 - 0.1 pF Monolithic e C1,2,3,4, 1 - 74LS323 €U
cs,7,8,9,10,11,12,13, 1 -7418367 € U5
€15,16,17 1 - NES56 € U2
1 - 4.7 uF/50v Radial* @ C18 __ 1 -Dp8304 e Ul3
— 1 - 22 uF/16v Radial* @ C6 ____} - 2716  EPROM @ Ul4

*Match + of capacitor
with + on the layout

- 7649A-5 PROM @ U1l -

.
)



GUIDE 1-4

SHUGART DISK DRIVE INTERFACE ADAPTER CARD: Install in SA400L disk drive to interface
drive with disk controller card of computer. Schematics available from
supplier.

SEQUENCE * INDICATES A PRECUTION

RESISTORS R % watt, 5% CONNECTORS *J4 is not equipped
*R3 & R12 are not equipped 1 - 1x4 header, male, straight @ J2
1 -330 Q @R8 J2
T 1-560 20R
1 -1.5KQ@RI11 + +
6 3 K@ @ R1,2,4,5,6,13 5 GND +12
Fount R9 & R10 on the SOLDER SIDE N “2"18 header, right angle P mount:
2 - 3 KR @R9,10 . on pins
’ *Mount the following connectors on the
SOCKETS * Match pin 1 of sockets with pin 1 SOLDER SIDE
on the layout. Check that ALL pins 1 - 34-pin card edge connector @ Jl
have passed thru ALL holes 1 - 30-pin card edge connector @ J3
——g i} ig'P}" pin 1, - INTEGRATED CIRCUITS *Match pin 1 of ICs
¢ - 1o-pin d with pin 1 on the layout
CAPACITORS C _ 1 - ULN2003 (Sprague) @ IC1

1 - 74LS125 @ IC3
1 - 741586 @ IC4
1 - 74LS123 @ IC5

2 - 330 pF @ c2,3
3 - 0.1 F Monolithic @ C1,4,5

TRANSISTOR Q *Match EBC transistor leads

with EBC on the layout
1 - MPSU51 @ Q1

NuScope Associates 1

B ]



GUIDE 1-5

DISK-WRITER INTERFACE CARD: Allows user to run one or two 5%" floppy disk drives.
Automatically boots 13 or 16-sector diskettes. With power off, install in slot
Requires firmware (one PROM and one EPROM).

number 6.

T

— Disc-Writer Intérface — °

SEQUENCE  *INDICATES A PRECAUTION

RESISTORS R % watt, 5% CONNECTORS
1 -560 @ 2 - 2x10 male header, right angles*
2 - 3 K@ *Position header pins UP
— Y INTEGTATED CIRCUITS *Match pin 1 of ICs
—_— . with pin 1 on the layout
SOCKETS *Match pin 1 of sockets with pin 1 1 - 7406 @ Ul
on the layout. Check that ALL pins 1 -74132 @ U2
have pas§ed thru ALL holes 1 - 74259 0@ U5
_ g - %g:P}: 1 - 74LS00 @ U3
— 5 20—p1n 1 - 74LS174 @ U6
— D Sain —__ 1 - 74LS175 @ U8
— P 1 - 7415323 @ U9
CAPRCTTOR S0 1 - NES56 @ U4
5 - 0.1 uF Monolithic @ 100 nF 1 - 2716 EPROM @ U10
1 - 22 yF/16V Axial* @ 22 mF 1 - 68F5 (P6A) PROM @ U7

*Match + of Axial
with + on the layout

TRANSISTOR Q *Position the EBC leads
as shown on the layout
1 - 2N3904 @ MPSU51

NuScope Associates
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GUIDE 2-1

16 K RAM CARD:

memory to 64 K of RAM memory.

' )
}
'9 74L5! 53

GOOOOOBn

Expands the capabilities of your system by increasing its incernal
With power off,

install in slot 0.

Ooouvuuuo

L% o-28 RB

il ] oslonoaos
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oooogl ‘
o iﬂ?l
mnﬁ

0 UDL o]
i Ql Q\Il§‘ ! lC1 {

nlnn ;;Mn O

5 Q uwu)owou

03;;‘0.:°'Cu
\mnoaaﬂ ;J

74LSOO

SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5%
4 - 2.7 KQ e R1,2,3,5
5- 1K0eRr4,6,7,8,9
1-2.2.KQ @ VR1*

*Position this resistor
as shown by arrows

N 4
CAPACITORS C
1 - 68pFecl
9 - 0.1 yF e C3,5,6,8,9,10,11,12,13
1 - 100 pF e c4
4 - 15 yF/16v Tantalum*e C2,7,14,15
*Match + of capacitors as shown

—at to 1\1 -LQI
c2 Cl14 °+ U+

SOCKETS *Match pin 1 of sockets with pin 1
on the layout. Check that ALL
pins have passed thru ALL holes

9 - 14-pin pin 1 y
13 - 16-pin

D —

00 £ b bt ik bk b o e

T

NuScope Associates
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INTEGRATED CIRCUITS

dodJgguoa N
O Cﬂd—'O\U

vegooao C g
e o gl
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*Match pin 1 of IC
with pin 1 on layout
74LS00 e IC9S

74LS02 @ IC3

74LS08 @ IC4

74LS11 e ICS8

74LS51 e IC2

741874 (Hitachi) e IC7

74LS175 e IC1

74LS266 @ IC5

74L8393 @ IC10

74LS121 @ ICé6

74LS153 e I1C11,12,13,14

4116 RAM (TI)e 1C15,16,17,18,19,
1C20,21,22

pin 1 y
ic °




16 K RAM CARD:

A\%\.\\ :
f?fffffffi

SEQUENCE

*INDICATES A PRECAUTION

GUIDE 2-2

Adds an additional 16K of dynamic RAM to the 48K RAM on board.

Can be

used to hold a second language or as transient space for CP/M.
With power off, install in slot number §.

Dlagd uluououug,
V1275 "Scra

DIODES D *Position banded end of diode
(cathode) as shown

1 - 1IN914
banded end of diode
-ve »&g (cathode)
3 - LED *Position longer lead (+ve) of

RESISTORS R
1 - 100
3 - 680
1 - 10
1 -4.7

CAPACITORS C

1 - 220
14 - 0.1
2 - 10
1- 10

diode as shown on the layout.
Install LEDs last

% watt, 5%

Q@ R1

2 @ R4,5,6

KQ @ R2

KQ @ R3 *labelled '"RJ" on the

layout

pF €& C1

UF Monolithic @ C4 to 13

& Cl15 to 18

uF/25v Tantalum* @ C2,3
uF/25v axial* @ Cl4
*Match + of capacitor with
+ on layout

SOCKETS *Match pin 1 of sockets with pin 1

on layout.

Check that ALL pins

have passed thru ALL holes

8 - 14-pin
13 - 16-pin

o]

.

INTEGRATED CIRCIUTS *Match pin 1 of IC
with pin 1 on layout

1 - 74LS00 e U18
2 - 741808 e U11,17 T )
1 - 74LS09 @ U13 |
1 - 741820 e U12 . ‘
1 - 741832 e uis Pinl
— 1 - 741874 @ U10
1 - 741586 e Ul4
— 1 - 74LS175 e U16
2 - 74LS367A @ U19,20
T 9 - 4116 RAM @ Ul to 9
RIBBON CABLE (10-15 cm long)

2 - 16-pin DIP headers

*With POWER OFF connect as follows:
Remove one 4116 RAM IC from location
E3 of motherboard (extreme upper left
corner). Connect ribbon cable from
location J1 (jumper) of language card
to E3 of motherboard. MATCH pin 1 of
card to pin 1 of motherboard.

£

appie-sweed

.@ NuScope Associates



GUIDE 2-3

LANGUAGE CARD: Adds an additional 16 K of dynamic RAM memory to the 48 K
on board. Can be used to hold a second language or as transient
space for CP/M. With power off, install in slot number f.
Requires F8 ROM from motherboard on the card.

0l 4 ' T LS R . © ©ponzas G
R e | D
0DDDE7DOU 0.

E 00" o !!
. P W i grpegon . il . i tf

gnweappo v° FEFEE PEREET L
\URAM - : RAM :
abuaoop L ERrLiane o IIHIIII_.ZZZZZZZ]
01 74Lsae 9 omsoo

‘Q:’)Yv.‘ ! ; W s . .{;gigag,‘,}

Co—T8 ..

C
.
(o)
obBodOBoa0snes oLl —+

%]

b U_(i “..Lia-..u o

3 RAM :

o e ©
'UDD%"F‘HDO Dogne sl [¢] S3NNLL oG
N - ® 4 @l D
AM e " RAM o 9 ST

REDD C13 0 0np s
 aa— 5_:-_-:] NGUAGE CARD' {; o9
Enopww X enoD - ° °
. _ €09909,
HEADEH ~ - - ‘euuo@gmaoo _

SEQUENCE *INDICATES A PRECAUTION
RESISTORS R % watt, 5% INTEGRATED CIRCIUTS *Match pin 1 of ICs
5§ -3 KeR1,2,3,5,6 with pin 1 (white dot)
2 -1KeR4,7 1 - 74LS00
1 - 74LS08 E“““—
CAPACITORS C 1 - 74LS09 —_—
2 - 10 uF/25v axial*@ C1,2 1 - 74LS20 *A
1 - 10 WF/25v Tantalumt'@ C3 1 - 74LS32 pin 1
12 - 0.1 yF @ C4 to 15 1 -741874
*Match + of capacitor to + on 1 - 74LS86
the layout 1 - 74LS175
9 - 4116 RAM
SOCKETS *Match pin 1 of sockets with pin 1 1 - F8 ROM from motherboard installed
(white dot) on the layout. Check on the card @ ROMF8
that ALL pins have passed thru RIBBON CABLE (10-15 cm long)
ALL holes 1 - 16 pin DIP header
7 - 14-pin : Wi foll .
1 - 16-pin E ith POWER OFF connect as fo ows:
' Remove one 4116 RAM IC from location

1 - 24-pin .‘. E3 of motherboard (extreme upper
pin 1 left corner). Connect ribbon cable
from location E1 of language card
to E3 of motherboard. MATCH pin 1
of card to pin 1 of motherboard.

NuScope Associates
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GUIDE 2-5

ROM INTEGER CARD: Allows an extra 16K of ROM to be switched in and out of memory in
place of on-board ROM. With power off, install in slot number §.
Requires firmware (EPROMS).

88666

. o
.o, a

I Lo ]
-9 b )

7415244

ECCOILCESAGO

Domp €ELEEE0B

N e

©C8LE 3386688
COS0ULAIEded
$teceicacsao
C"?QQG@QQQOOQ

[ e]
o -
[ o]
o]
o “
o
©
Q
Q
Q
Qal--
Q

[)

(<51
(=]

T

soo6eto

T

6CS006006

BOM ChkD 741574
600 o

<

SEQUENCE *INDICATES A PRECAUTION ’
RESISTORS R % watt, 5% ‘ INTEGRATED CIRCUITS *Match pin 1 of IC
5-2,7 KQeR1,2,3,4,5 with pin 1 on layout
2 - 10KqeRs,7 *To use five 2716 EPROMs, jumper at '
7
CAPACITORS C a and b as shown (between 7 and 8) R
6 - 0.1 uF € C1,2,3,4,5,6 2 8
SOCKETS *Match pin 1 of sockets with pin 1 —— ] _ ;:{*22? 2716 .
on the layout. Check that ALL —m 1 - 741574 :)
pins of sockets have passed — 1 - 7415138
thru ALF holes —— 1 - 7415244 Db ,
3 - 14-pin pin 1 n 6 - 2716 EPROMs
1 - 16-pin — @ Do,D8,E0,E8,F0,F8
1 - 20-P1n . 1 » @
6 - 24-pin pin
— upper left for
SWITCH ngcsockets m
1 - single-pole, double-throw @ SW1 s

NuScope Associates




GUIDE 2-6

16 K RAM CARD:

(W-69) of RAM to 64 K.
transient space for CP/M.

SEQUENCE  *INDICATES A PRECAUTION

RESISTORS R % watt, 5%
2 - 2.7 KQ

SOCKETS *Match pin 1 of sockets with pin 1
(dot) on the layout. Check that
ALL pins have passed thru ALL

holes
6 - 14-pin
11 - 16-pin

ALL sockets
CAPACITORS C

14 - 0.1 uF Monolithic @ o
1 - 10 yF/16V Axial* @ Ci
1 - 10 uF/16V Radial* @ (2

*Match + of TWO electrolytic
capacitors with + on the
layout

RIBBON CABLE
1 - 10-15 cm length of 16-conductor
ribbon cable with one 16-pin
DIP header at each end

<pin 1 lower right for

Enhances the power of the computer by increasing the on-board 48 K
Can be used to hold a second language or as a
With power off, install in slot number §.

N 3

5 @

.
-
i
P

=

ol 4

INTEGRATED CIRCUITS *Match pin 1 of ICs with
pin 1 (dot) on the layout

9 - 4116 RAM e U1,2,3,4,5,6,7,8,9
~" 1 - 741874 @ U10
1 - 74LS00 e Ull
— 1 - 74LS08 @ Ul2
— 1 - 7418175 @ U13 _
1 - 741832 e Ul4 sl=pin 1
1 - 741586 @ U5
T 1 - 74LS30 @ U16
INSTALLATION

*With POWER OFF, install as follows:
Remove one 4116 RAM IC from location E3
of motherboard (extreme upper left corner).
Connect the ribbon cable from location
J (jumper) of the 16 K card to E3 socket
of the motherboard. *MATCH pin 1 of
J to pin 1 on the motherboard.

NuScope Associates
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GUIDE 2-8

Z-80/64K 128 K RAM EXPANDER: This card adds 128 K bytes of memory and can only be
used with the 780/64 K card (GUIDE 4-4). With power off, mate female headers
J1 & J2 of the EXPANDER card with the male headers P2 & P3 respectively, of
the 780/64 K card. Requires software.

ke 9 |
L COMm. - .
- SIze .
Aol o o
K e (&
s TR
&—[00 9]
5 [ oo o

8.

ciuLwedp 0bOOLee 0D 4 ¢!
U22
obdYLEr O &c#hrc

e

.U10

300000 GG b

< oo o R e ;f :
. , Qe 3 S A e
LA ¢ 1 7 1
EERRETRES BT IO e
[ag '\

. TALSYTS 780504 .

» - LA
U7 UB UT10-1123 Are 3164 15015

SEQUENCE “INDICATES A PRECAUTION

RESISTORS R % watt, 5% INTEGRATED CIRCUITS *Match pin 1 of ICs
1-22Q R1 with pin 1 on the layout
4 - 22 Q (or 33 Q) SIP*, isolated 1 - 74LS04
@ RP1,2,3,4 White dot is pin 1 1 - 74LS08
*Four discrete resistors may 1 - 741520
be substitued for each SIP 1 - 7415138
SOCKETS :Ma%eh pin lcﬁf ioiﬁeESAfEth pin 1 -———-% - gitgigg or 74L5258
on the layout. . Chec a pins — _ R
have passed thru ALL holes 16 - 4164 RAM 150 ns, 7-bit refresh
3 - 14-pin .
20 - 16-pin pin 1 »>

CAPACITORS C
19 - 0.1 Monolithic

HEADER STRIPS
1 - 1x2 male, straight @ 2
3 - 1x3 male, straight @ 1,3,4
*J1 & *J2 are mounted on the SOLDER
SIDE and soldered to the COMPONENT
SIDE
1 - 2x25 female @ J1*
1 - 2x5 female @ J2*

NuScope Associates
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GUIDE 2-1Q

ZIP LOADER: Stores up to 512K RAM of programs in eight EPROMs for instant loading.
Accepts standard 27 series (2708 to 27512) EPROMs. With power off, install in
any slot except . Requires software (one diskette).

10K SIP

U

P1

Z1PLOAQER

STRAP B TO B

SEQUENCE INDICATES A PRECAUTION

RESISTORS % watt, 5% MODIFICATION: as shown on the layout
1- 1K@ Use two jumper wires to strap
2 - 3.3 K@ A to A

1 - 10 KQ 10-pin SIP bussed* Match pin 1 B to B
of SIP with pin 1 (square) on the layout

SOCKETS *Match pin 1 of sockets with pin 1
on the layout. Check that ALL pins
have passed thru ALL holes

5 - 14-pin
2 - 16-pin
1 - 20-pin
8 - 28-pin

CAPACITORS C
4 - 0.1 uF Monolithic @ .1

*Tnstall the following capacitors on.the
SOLDER SIDE.
4 - 0.1 uF axial labelled .1 in the
middle of each EPROM socket #,2,5,7
as shown on the layout

SWITCH
1 - SP/ST (single pole single throw)
@ Pl

INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout
1 - 74LS03
- 741508
- 741811
74LS27
- 74LS74
- 7415138 NuScope Associates
- 74LS174
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GUIDE 2-12

MEGAWORKS 1 (1le):
memory. UWith power off,

Add 80-column text, double Hi
install in auxilliary slot.

Res graphics, and up to 512K
Requires software

(one to three diskettes), modification (one cut).
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SEQUENCE  *INDICATES A PRECAUTION

MODIFICATION RENWUIRED ON THE COMPONENT
SIDE: Cut trace between pinl3 of .U15
and the nearest plate-thru hole

DIODES * Position banded end (cathode)
of diode towards the arrow
1 - 1N4148 @ D1 *Shortest distance

RESISTORS R % watt, 5%

5- 5 Q@ Rr2,3,4,5,7
1-270 Q@ R6
1-2.2K28R1

i

1 - 1KQ 10-pinSIP*, bussed
@ RN1. *Match pin 1 of SIP
with pin 1 (arrow) on layout
SOCKETS *Match pin 1 of sockets with pin

1 on the Tayout. Check that ALL pins
have passed thru ALL holes

4 - 14-pin
19 - 16-pin
3 - 20-pin Ux
CAPACITORS C T
2 - 22 pF @ (1,2 pin 1

24 - 0.1 uF Mono11th1c @.0.
2 - 10 pF/16V Axial* @ C3,4
* Match + of Axia]
with + on the layout
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*MODIFICATION REQUIRED ON COMPONENT SIDE

HEADERS female, install on component side
1 -1x8 @J1
1 - 1x24 @ J2 for 512 Add-on card

INTEGRATED CIRCUITS *Match pin 1 of ICs

with pin 1 on the layout

1 - 74LS00 @ U15

1 - 74LS08 @ U2

1 - 74LS32 G U4

1 - 741851 @ Ul4

1 - 741LS1398 @ Ul

1 - 7418173 @ U3

1 - 74LS175 @ Ul6

1 - 7415245 @ U17

1 - 7418373 @ U5

1 - 7415374 @ U18
16 - 41256 DRAM 150 ns @ U 6 to 13

@ Ul9_to 26
MODIFICATION: Cut trace from pin 13 of

Ul15 as shown below




GUIDE 3-1

80-COLUMN CARD: Allows the user to display 80 characters on the video screen.
With power off, install in slot 3. Requires firmware (2 or 3 EPROMS).

gyd OE - .
Y%V *—Jlk * E
N R |2 .7415166|R|6| 7415161
lites *—2R3 |2 | |& 2716 2716 =
pen ¢ —e(] 8} g . I1I . T R7‘_.
~ —
114 N R4| | 74L504| o—
RS o,
(B) el 7418139 | - 4LS00 Y
. 2114 | A D CSI L 7418175
' - 741502
. 211¢ QN[N | IfN RS | | 4013
22| B2 B|E 2716 CZI 013
el an| oo .
ala | 2lg | 2|8 I 741586
. 2114 NMEARNERRNIE . ICS
+

SEQUENCE  *INDICATES A PRECAUTION

DIODE D *Position banded end (cathode) TRANSISTOR Q *Position EBC leads as shown
of diode as shown on the layout

1 - IN914 —»}— cathode 1 - 2N3904
—{_ T}~ banded end CRYSTAL Y
RESISTORS R % watt, 5% 1 - 17.430 @ Y *Fold crystal against
1-180 R eRl . HEADER the card before soldering
—1- 47 geRr —R 1 1x6 male header strip, straight
1- 20 2@ R3 — 1 7 iXbmale P &
1 -2.2K2¢@R4 INTEGRATED CIRCUITS *Match pin 1 of ICs
1 - 1.5 K2 @RS 1 - 74LS00 with pin 1 on layout
1 - 1 KQ @ Ré6 1 - 74LS02
1 -220 Q € R7,8 1 - 74LS04
CAPACITORS C 1 - 74Ls8¢6
1 - 74LS139
2 -0.1vuFecC1,2 —_— .
— 1 100 1 - 74LS161
- oF @ C3 C _ A
_ —s 1 - 74L5166 pin 1
—1-220pFE Ce a T 1 - 74LS175
1 - 10 WF/16v Tantalum™@ C5 — 3 - 7415258 OR (741S157)
*Match + of capacitor with 1 - 74LS368
+ on layout T 1 - 7418373 @ A* OR (74LS245 @ B*)
SOCKETS *Match pin 1 of socket with pin 1 1 - 74LS377
on layout. Check that ALL pins 2 - CD4015
have passed thru ALL holes 3 - 2716 EPROMs
6 - ]_4_p1n 1 - 6845 MPU
8 - 16-pin . 4 - 2114 Static RAM
4 - 18-pin E |
2 - 20-pin A
— 5 - 24-pin pin 1 =%
1 - 40-pin :




GUIDE 3-2

80-COLUMN CARD: Allows user to select 18 or 24 lines of text each of 80 characters;
(VK) can display upper or lower case. With power off, install in slot 3.
Q Requires firmware (two or three EPROMS).

*/cIRT}o ) L :
oty TPL SR« S traD SV 2 rGen D

. 8

¥alo o
(SR

56883

-----

SUGGESTED ORDER OR INSTALLATION s
INDICATES A PRECAUTION TRANSISTOR Q *Position EBC leads as shown

DIODES D * Position banded end (cathode) of on the layout
diode as shown 1 - 2N3904 @ Q
1 - 14 cathode end CRYSTAL Y
1 - 17.430 MHz @ XTL *Fold body of
crystal flat against the
L 9 board before soldering
RESIS{OfS 13 5QWgtEi354 INTEGRATED CIRCUITS *Match pin 1 of ICs
—— 1 -160 Q@ RI12 with pin 1 on the layout
—— 1-200 0@ Ril 1 .-74Ls00 @ U6
—— 5 _ 220 Q@ RL.2 1 -74Ls02 e u2 pin 1 »
—1-15KQ@R9’ 1 -74Ls04 @ u4
— 1. "> ko @ R10 1 -74Ls86 @ Ul
_ 1 - 74LS139 @ U9
1 - 1KQ@Rx *As shown on the layout —— 1 - 7405161 @ U23
SOCKETS *Match pin 1 of sockets with pin 1 1 - 74L5166 @ U21
on the layout. Check that ALL pins 3 - 7415157 @ U14,15,16
have passed thru ALL holes 1 - 74LS175 @ U22 @L
6 - 14-pin 1 - 74L5245 @ U5 pe——
8 - 16-pin 1 - 7415368 @ U24 L
4 - 18-pin 1 - 7415374 @ U18
— 2 - 20-pin r — 2 - CD4013 @ U7,8 j§?§§§$
3 - 24-pin pin 1 T 1 - 6845 MPU @ U19 X
1 - 40-pin 2 - 2716 EPROMS @ U17,20
‘ 1 - 2708 EPROM @ U3
CAPACITORS 00 bF @ c2 T4 - 2114 Static RAM @ U10,11,12,13
— 1 - 1,000 pF @ C4 MODIFICATIONS *As shown on the layout @ A& B
—3- 0.1ufFe@CL,4,5 A-Strap the two large pads
- - b he two la ads
CONNECTOR B-Cut the trace etweep t W rge p
P - SV T it mlhde am~T1~ ANMD//NAD



GUIDE 3-3

SPRITE GRAPHICS CARD: Create graphics that can be made to move smoothly & quickly

across the screen.

Reference:

With power off, install in slot number 1-5. A

High-Resolution Sprite-Oriented Colour Graphics

by Steven A Ciarcia; pg. 57; Aug, 1982; BYTE Publications Inc.

/ ok P T P
H@'?E’i"ﬁQl?fj[JGr}m!g

38 um

®--

SUGGESTED ORDER OF INSTALLATION

*INDICATES A PRECAUTION

RESISTORS R % watt, 5%
1- 33 Q@R2
1-330 Q@R3
1 - 10 KQ @ Rl

SOCKETS *Match pin 1 of sockets with
the white dot (pin 1) on the

layout. Check that ALL pins
have passed thru ALL holes

1 - 14-pin

8 - 16-pin

1 - 40-pin

CAPACITORS C

2 - 33 pF disc @ C1,2

1 -5-50pF trimcap @ C3

8 - 0.1 uF Monolithic @ positions
marked © on the layout

3 - 10 uF/16v axial* @ C4,5,6
*Match + of capacitors
with + on the layout

TRANSISTORS Q *Match the three EBC
transistor leads with EBC on
the layout

1 - 2N2222 @ Q1

7IP2

(0]
h «y

CRYSTAL Y "
1 - 10.7386 MHz @ XTAL *Position body

of crystal against the card. Insulate
the card from crystal with tape

CONNECTOR
1 - RCA video jack, PCB mount @ J1

INTEGRATED CIRCUITS *Match pin 1 of IC with "
pin 1 (white dot) on layout ,
1 - 74LS00
8 - TMS4116 RAM .
1 - TMS9918A ?olou; video display processc
T.I.

white dot for
ALL sockets & ICs

pin 1

NuScope Associates



GUIDE 3-4

80-COLUMN/ SOFT-SWITCH CARD: Displays 18 or 24 lines of text, each of 80 characters as well
as upper and lower case. Automatically switches from 40 to 80 columns with built-in
soft-switch. With power off, install in slot 3. Requires firmware (2 or 3 EPROMs).

utr? 2716

89€SIVL

PLESIVL

......

........

gsisve C
en 9uLE

861S7pL
851SvL

SEQUENCE  *INDICATES A PRECAUTION ]'lll "
DIODE *Position banded end (cathode) of TRANSISTOR Q *Position EBC leads as shown
diode as shown on the layout
d
1 - 1N914 O0—»—@ cathode en 1 - 2N3904 € Q1
RESISTORS R % watt, 5% CRYSTAL Y *Insulate crystal § fold it flat
1 -180 Q against the card before soldering
1 - 82 Q 1 -17.430 @ 17 430
} : 228 Kg INTEGRATED CIRCUITS * Match pin 1 of ICs
_ oo with pin 1 on the layout
1 - 1.5 KR
— 1. 1 ko 1 - 74LS00
— 5 _ 220 g 1 - 74LS02 E
_— 1 - 74L504 i
CAPACITORS C 1 - 741886 pin 1
3 - 0.1 uF e C1,2,6 1 - 7415139
1 - 82 pF @ C3 1 - 74LS161
1 - 06.001 uF e C4 1 - 74LS166
1 - 10 uF/16V Tantalum @ C5 *Match + 1 - 74LS175
of capacitor with + on the layout 3 - 74LS158
. . . . 1 - 7415368
SOCKETS *Match pin 1 of sockets with pin 1 —— 1 - 7415245 SR —
on the layout. Check that ALL pins —— _ ~ < NE558 X3 100Xa ! 7
1 - 7418374 2 r e ese _0.02UF cee
have passed thru ALL holes —_—
8 14omin 2 - CD4013 Il'il -
S p3 ‘ 3 - 2716 EPROMs A bl
8 - 16-p1n - sasanses astassee o L)
—_ . 1 - 6845 MPU ?
4 - 18-pin —_— . f ) GAME |
—_— . A 1 - 2114 Statlc R.Abi [XRXXE RN O!!Q.-g,
2 - 20-p1n pln 1 —— 27UH 0—(2‘7 :
3 - 24-pin FOR SOFT-SWITCH, INSTALL: )
1 - 40-pin 1 - 2N3904 @ Q2
CONNECTORS 1 - 7418125 ¢ Ul

-7 & u2 ) : ¢ H-
1 - 6-pin male header, straight AND/OR 1 74LST4 v IOTHERBOARD = H-14

1 - RCA video jack, PCB mount, @ J Connect an 1nsu1ated wire from TP of cald to

- . . - . 1 _ o, L T -~ Py P . T o o



GUIDE 3-5

80 COLUMN (I1e): Add 80 column text to the motherboard. With power off, install
in the "auxilliary" slot.

FT2001 85002-A [] 1985
LS374

1
i T¢c2
X2 S

6116 SYP21598-2 -

o
w

-

(%)
H»

x
m
<
a
o
>
Py
o
m
Zz
(e}
C

—-
-‘ U

SEQUENCE “INDICATES A PRECAUTION

RESISTORS R 4 watt, 5%

1 - 3.3 KQ 10-pin SIP* bussed @ RP1
*Match pin 1 of SIP with pin 1
(square) on the layout

SOCKETS *Match pin 1 of sockets with
pin 1 (square pad) on the layout.
Check that ALL pins have passed
thru ALL holes before soldering

1 - 16-pin
— 3 _ 20-pin

1 - 24-pin A
CAPACITORS ¢ pin 1

5 - 0.1u F Monolithic @ C1,2,3,4,5

INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout

1 - 74LS75
1 - 74LS245
2 - 7415374
1 - 6116

NuScope Associates




GUIDE 3-6

80 COLUMN/64K EXPANDER (11E): Provides 80 column text as well as 64 K bytes of
RAM memory to the motherboard. With power off, install in the special "auxilliary"
slot.

KEYBOARD
END

81N 30

VR =

Layout is magnified
SEQUENCE ~ *INDICATES A PRECAUTION *SOME CARDS MAY REQUIRE MODIFICATION AT "a“

*MODIFICATION: At "a" strap pin 8 of each  HEADER

of U2,3,4,5,6,7,8 to bus bar connecting to 1 - 1x3 male, straight @ J1
pin 30 (+5V) of card edge connector as

shown.

RESISTORS R % watt, 5%
2 - 47 Q @ R1,2
1 - 3.3 KQ 10-pin SIP* bussed @ RP1
*Pin 1 is indicated by the arrow

SOCKETS *Match pin 1 of sockets with pin
1 (arrow) on the layout. Check that
ALL pins have passed thru ALL holes.
, 8 - 16-pin
2 - 20-pin

CAPACITORS C
10 - 0.1 uF Monolithic @ "¢

INTEGRATED CIRCUITS *Match pin 1 of ICs ﬁ;‘
with pin 1 (arrow) on the layout rm

1 - 7415245 @ UB5 NuScope Associates ,
T 1 - 7418374 @ UB1 m
Q

A1CA DAM N 111 D % A C ¢~ =1 O



GUIDE 3-7

COLLEGE 80 COLUMN/64 K CARD (Ile): Add an additional 64 K bytes of RAM memory to the
motherboard as well as 80:-column text. With power off, install in the "auxilliary"
slot.

KEYBOARD
END

SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5%

_2- 47 Q@RlL2

T 1 - 3.3 KR 10-pin SIP* bussed @ RP-1
*Match pin 1 of SIP with pin 1
(square) on the layout

SOCKETS *Match pin 1 of sockets with pin
1 on the layout. Check that ALL pins
have passed thru ALL holes
8 - 16-pin <pin 1
2 - 20-pin

CAPACITORS C
10 - 0.1 pF Monolithic @ C1 to C10

HEADER
1 - 1x2 header, straight, male @ JP

INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout
1 - 7415245 @ U10
1 - 74LS374 @ U9
8 - 4164 RAM @ U1,2,3,4,5,6,7,8

NuScope Associates




GUIDE 3-8

JK 80 COLUMN/64K CARD: Provides 80-column text as well as 64 K bytes of RAM
memory to the motherboard. With power off, install in the special "auxilliary"
slot.

80COL/64

SEQUENCE *INDICATES A PRECAUTION

RESISTORS R 4% watt, 5%
2 - 47 Q@ R1,2
1 - 3.3KQ10-pin SIP* bussed @ RP1
*Match pin 1 of SIP with pin 1
(square) on the layout

SOCKETS *Match pin 1 of sockets with pin 1
on the layout. Check that ALL pins
have passed thru ALL holes
8 - 16-pin
2 - 20-pin

CAPACITORS C
10 - 0.1 uF Monolithic @ C1 to 10

HEADER
1 - 1x2 straight, male @ J1

INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout
1 - 7415245 @ B-5
1 - 7415374 @ B-1
8 - 4164 RAM @ A-1 to A-8




GUIDE 4-1

Z 80 CARD:

Allows one to run software written for the Z 8Q based microcomputer
(CP/M operating system). With power off, install in slot number 4.

L AP TSR O
z§ocnn$ F o C
~U '47\ . /D

u10 i .

[ ACO000D00CET L0 LG OCC EMmEd ik )

RGO TEE I s ' o gﬂ;%!(imsf

: 1
[T TR A1 8 Lo

ST NI

oo e LI 3 !
i ;
! - 4
v { B 3 4
\ it 2
nCs YT
19

3 Q,O O »)“L;—r

SO sivoeidio v

SEQUENCE  *INDICATES A PRECAUTION

RESISTORS R % watt, 5% LIGHT EMITTING DIODE

__l-22KeRl 1 - LED *position longer lead (+)

1 - 27 Qe@R2 - as shown on layout

1-220 Q@R3
T2 - 1KQe R4,l14 SWITCH S1 o

4 - 100 Q @ R5,6,11 12 1 - 4-p°Is:1tlor} DIP
- unctions:
"-—'i : gég Kg g g;’lo 1 - address offset when off .
T2 - 10 KQ SIP 2 - 780 DMA . when on
- @ RO.13 . 3 - non-maskint when on

g pin 1 4 - 7280 interupts when on

CAPACITORS C ) "
11 - 0.1 wF e C1,2,3,5,7,9,10 INTEGRATED CIRCUITS * match pin 1 of

11.14.15.16 with pin 1 on layout :

1- S0pFecs 1 - 74LS00 e Ul ‘
3 - 220 pF e C6,8,13 —_-1 - Z;‘tﬁ‘;i : gg
1 - 4.7 WF/25v Tantalum @ C12 — 1 . 74520 @ Ui2 .
*match + of capacitor with —— 2 - 741574 & US.6 A
+ on layout —_— ’ pin 1 )
1 - 74LS86 @ U7
SOCKETS *Match pin 1 of socket with T 1 - 74LS107 e U4
pin 1 on layout., Check that ALL 1 - 74LS138 e U1l
pins have passed thru ALL holes. ~ 1 - 74LS283 @ U8
8 - 14-pin 5 - 74LS367 @ U9,13,14,16,17
7 - 16-pin E ' 1 - 74L8373 @ Ul5
1 - 20-pin A ‘ 1 - Z80A e Ul0
1 - 40-pin pin 1
TRANSISTOR Q *Install 3 leads as shown,
1 - 2N3906 i )
S ~E Check with supplier NuScope Associates
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GUIDE 4-3

EK Z80-CARD: Allows one to use the CP/M operating system with the Z80 microprocessor
installed. With power off, install in slot number 4.

CARD

80 CARDj 82 %OE?—RB‘G ’ XA
¢> @ omaoﬁ o'o' ?\ 0"“0‘00000 Dl
o,\ |

!(9 [TeIN

F

ut«.uuuuyv‘ Jil T "(U R
U?LJUE T o Gnﬂ)f'*

SUGGESTED ORDER OF INSTALLATION ALABSSSAREREERERRERRRN L

*

INDICATES A PRECAUTION LIGHT EMITTING DIODE LED

RESISTORS % watt, 5% 1 - LED @ CARD ON *Position longer
1-2.2K2 @Rl lead (+) as shown on the layout

—igan

___1- Q2 1 - DIP switch, 4-position @ Sl

___l1-1l.zKa@R4 Functions: l-address offset when off

~__5-100 @ R5,6,11,12,14 2-780 DMA when o

- % : 253 Kg 8 E;’lo 3-non-mask int when on

— 2 - 10 ka SIP, 10-pin @ R9,13 *Position 4-280 Tnterupts when on

pin 1of SIPs as shown on the layout  INTEGRATED CIRCUITS *Match pin 1 of ICs
CAPACITORS C with pin 1 on the layout

I1 - 0.1 uF Monolithic @ C1,2,3,5,7,9,10, — 1 - 74308 e us |
C11,14,15,16  —11 _ 741532 @ U3 A
2 - 47 pF C (4,17 " 1-74520 e@U12 pinl
— 3 - 200 pF @ C6,8,13 T2 - 74LS74 @ U5,6
1 - 2.2 uF/35V Tantalum* @ C12 *Match + 1 - 741586 @ U7
of capacitor with + on the Tayout 1 - 74LS107 @ U4
SOCKETS *Match pin 1 of sockets with pin 1 1 - 7415138 € Ull
on the layout. Check that ALL pins 1 - 7415283 @ U8
have passed thru ALL holes. 5 - 74LS367 @ U9,13.14,16,17
8 - 14-pin 1 - 7418373 @ U15
- 7 - ]_6-p'in AL 1 - Z80A @ Ul0
1 - 20-
— 1 - 40- g:g pin 1 1ower left for
- ALL sockets
TRANSISTOR Q *Install EBC leads as shown
1 - 2N3906 QIE

(-]
BOoc
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GUIDE 4-5

Z 80+ CARD:

operating system). With power off,

ogegumu |

“ il
ﬁo fomuﬂuh ﬂx;t:e‘f

b%&m@y

VIS TSI

*INDICATES A PRECAUTIONV

SEQUENCE
RESISTORS R % watt, 5%
1- 27 Q@RS
3- 82 Q@R3,4,6
1 -220 Q@ R2
1 - 12 KQ @RI
2 - 1K@ 10-pinSIP*@ RP1,2
*Match pin 1 of SIPs
with pin 1 on the layout
SOCKETS *Match pin 1 of sockets with pin

on the layout. Check that ALL pins
have passed thru ALL holes

6 - 14-pin

3 - 20-pin pin 1

1 - 40-pin 1
CAPACITORS C

1 - 37 pF@Cl

1 - 100 pF @ C3

2 - 200 pF @ C2,7

3 - 0.1 uF Monolithic @ C4,5,8

1 - 10 pF/16V Tantalum* @ C6

*Match + of Tantalum
with + on the layout

TRANSISTOR Q *Position EBC transistor
leads as shown
1 - 2N3904 @ Q1

o

C‘OB

DIODE D

Allows user to run software written for the Z 80 based MPU (CP/M
install in slot number 4.

*MODIFICATION REQUIRED:

Cut connection (short)
between pin 2 & pin 3
of U6 on the SOLDER SIDE

1 - LED *Position longer lead (anode )
of diode as shown @ D1

INTEGRATED CIRCUITS
with pin

*Match pin 1 of ICs
1 on the layout

1 - 7404 @ u7
1 - 7410 @ U3
2 - 7474 @ u4,5
1 1 - 74107 @ Ul
1 - 74125 @ U2
2 - 74LS245 @ U9,10
1 - 74LS374 @ U8
1 - Z80A MPU @ Ub
1 - 28L22 PROM @ U1l

NuScope
Associates

£

appie-seed
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GUIDE 4-7

ACE Z-80: Allows one to run software written for the Z-80 based MPU (CP/M operating
system). With power off, install in slot 4.

CARDGON - Ul0
u7 Rb [
LL_LLLW

1234

SEQUENCE  *INDICATES A PRECAUTION

RESISTORS R % watt, 5% LIGHT EMITTING DIODE LED
1- 22 Q0@R2 1 - LED @ CARD ON *Position longer lead
4 - 100 Q @ R5,6,11,12 (+) with + on the layout
— 1260 aers SHITCH o
1 -1.2 KQ @ RA . 1- 47pos1t1on DIP @ S1
— . 2'2 Ko @ R1 Functions: 1l-address offset when off
2 -4.7 KQ 8 R7,10 2-280 DM .o hen off
—_ 2 - 10 KQ 10-pin SIP* bussed @ R9,13 -non-mask int  when o
R *Match pin 1 of SIP with pin 4-1-80 interupts when off
1 (arrow) on the layout INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout
CAPAC{T?RSSOCPF o ca _1- 74500 @ Ul
3 - 200 pF @ C6,8,14 S R
9 - 0.1 uF Monolithic @ C1,2,3,5,6, — 1 - 740520 @ U12
@ ¢7,9,10,11,13 2 -74L574 @ U5,6
1 - 10 uF/16V Tantalum* @ C12 —— 1 - 741s86 @ U7
*Match + of Tantalum — 1 _ 7415107 @ U4
with  + on the layout — 1 - 7415138 @ U1l
SOCKETS *Match pin 1 of sockets with pin 1 - 7415283 @ U8
1 on the layout. Check that ALL pins 5 - 74LS367 @ U9,13,14,16,17
have passed thru ALL holes 1 - 741LS373 @ U15
8 - 14-pin 1 - Z80A @ Ulo
7 - 16-pin 3
1 - 20-pin -
~ 1 - 40-pin A pin 1

TRANSISTORS Q *Position EBC Teads as shown
1 - 2N3904 @ Q1 £
BDfC

NuScope Associates




GUIDE 4-8

EXCEL 780 CARD: Allows one to use the CP/M operating system with the Z80 microprocessor
installed. With power off, install in slot 4. !

71191 TS RSO ]

C 982 MIT .NC

SEQUENCE  *INDICATES A PRECAUTION

MODIFICATION REQUIRED ON THE SOLDER SIDE 1
RESISTORS R % watt, &% LIGHT EMITTING DIODE LED *Position )
1 - 30 52 @ R9 cathode of diode toward the arrow

4 - 100 Q @ R4,5,11,12 1-LEDG )
————-% _ gég g g Eg HEADERS male, straight
— 1 -1.2 Ky @ Rl 4 - 1x2 @ W1,W4,us5,W6
——1-1.5K @ RIO — 1 - Ix3 @ W2u3 "
3 - 2KQ@R2,3,6 INTEGRATED CIRCUITS *Match pin 1 of ICs
1 - 10 KQ 14-pin DIP @ RN with pin 1 on the Tayout
—_ .
SOCKETS *Match pin 1 of sockets with pin % - ;itggg g Hé 15
1 on the layout. Check that ALL —1 - 740508 @ U6’
pins have passed thru ALL holes —1 - 741510 @ U12
8 - 14-pin . _ *
T 3 - 16-pin pin 1 1 - 741832 @ U2
5 - 20-pin \J ' 2 - 741574 0 U3,14
— 1 - 40-pin d 1 - 7415112 @ U1l .
4 - 7415244 @ U8,10,13,14
CAPACITORS C 1 - 7415283 @ Ul6
1 - 22 pF@C3 T 1 - 74LS373 @ U9
1 - 47 pF @ C9 1 - 780 MPU @ U7 *
1 - 100 pF @ C4 ‘
5 - 0.1 uF Monolithic @ C1,2,5,6,7
1 - 10 uF/16V Tantalum* @ C8 "
*Match + of Tantalum
with + on the layout
TRANSI§TOR Q *Match ebc transistor leads NuScope .
with ebc on the layout i
1 - 2N3906 @ Q1 Associates

page 1 of 2




EXCEL Z80 CARD: (continued)

{ Sl gty
“aAaghaal -

vy e -__.__"_.___;._ "]
ivww bew ]
=l ST aemyey

MODIFICATIONS ON THE SQLDER SIDE Refer to the preceding layout

1 - Install one 0.1 uF Monolithic capacitor between "a" pin 50 (+12V) of card
edge connector to "b" plate-thru hole.

2 - Strap "b" plate-thru hole to "c" pin 14 of RN.
3 - Strap "d" pin 8 of Ul4 to "e" pin 12 of Ul4.

MODIFICATION ON THE COMPONENT SIDE
1 - Bend out pin 12 - NOT USED - of Ul4.



GUIDE 5-1

PARALLEL PRINTER CARD: (Centronics compatible parallel interface featuring advanced

text features and HIRES dot graphics. Re uires firmware (one EPROM).
With power off, install in sglot number 1 \ ( )

4
)T

Xy
[

.

v

e
.

SEQUENCE ¥ INDICATES A PRECAUTION
DIODE D *Position banded end (cathode, -ve) CONNECTOR

of diode as shown on the layout _ 1 -2x13 male header strip, right angle
i 1 - INAQO1 @ R1 *Error on Tayout
RESISTORS R 4 watt, 5% SWITCH
1 -4.7 KQ @ R2 1 - 4-position DIP @ S1
SOCKETS *Match pin 1 of sockets with pin 1  INTEGRATED CIRCUITS *Match pin 1 of ICs
(white dot) on the layout. Check with pin 1 on the layout
that ALL pins have passed thru 3 - 74LS00 @ Ul,4,6 pinl »1F
ALL holes 1 - 74LS02 @ U3 wupper Teft for
7 - 14-pin 1 - 741508 @ U7 ALL sockets
1 - 16-pin 1 - 74LS30 @ U8 & ICs
2 - 20-pin 1 - 74LS74 @ U5
1 - 24-pin 1 - 7415279 @ U2
2 - 74LS373 @ U10,11
CAPACITORS C 1 - 2732 EPROM @ U9

1 - 100 pF disc ceramic @ Cl
1 - 470 pF disc ceramic @ C3
4 - 0.1 uF Monolithic @ C2,4,5,6

TRANSISTOR Q *Match the EBC transistor
leads as shown

1 - 2N3904
CE a £

NuScope Associates =



GUIDE 5=2

PRINTER BUFFER CARD: Adds memory - 16K, 32K, or 64K RAM - to your current parallel
printer interface. With power off, connect by means of an
appropriate cable, to your existing printer card: install in slot
adjacent to printer card. Requires firmware (one EPROM).

-

° ° )
DOOO&OOD@DOOO 000000000000
QQLQLRBOL000Q 0000000000039

A E e R A ey
Oviv‘-v‘vyu‘ .
H’HPAD'-,\WD

[=4
N

R1R2R3
oQo -

0p ==

(S <}

1‘"“6‘““""“"’“"

SEQUENCE *A PRECAUTION *DO MODIFICATIONS FIRST

RESISTORS R % watt, 5% CONNECTORS
____5-4.6 K2 er1, 2 3,4,5 2 - 2x13 male header strip, right-angle
T 1 - 4.7 KQ 9- p1n SIP @ RN 1% x .
*Match pin 1 (common) of SIP with INTEGRATED.CIRCQITS Match pin 1 of IC
with pin 1 on the layout

pin 1 of RN 1 on the layout

1 - 741832 e uU1l4
SOCKETS *Match pin 1 of sockets with pin 1 1 - 74LS74 @ U12
on the layout. Check that ALL 2 -'74LS374 @ U11,13
pins have passed thru ALL holes 1 - 741838 e U9
3 - 14-pin 1 - D8748 8-bit CPU, 4K EPROM
8 - 16-pin (8048) e u1o0
2 - 20-pin 1 8 - 4564 RAM
T 1 - 40-pin A pin 1 for ALL T @ U1,2  for 16K RAM
Gamacrrons ¢ sockets @ ICs ULt 8 for e R
10 - 0.1 WF Monolithic @ (C1,2,3,4,5,6,
Cc7,8,10,12 RIBBON CABLE CONNECTOR
1 - 2.2 WF/25v Radial* @ C9 1 - 10-12 cm length, 26-conductor, with
1 - 100 uF/16v Radial* @ C11 connectors @ each end to connect buffer-
*Match + of capacitors board from A on the layout to printer
with + on layout interface card. Use existing printer

cable to connect bufferboard from B on

MODIFICATIONS *On the COMPONENT SIDE the layout to the printer

7 - Cuts: Cut the trace from pin 14
to pin 14 of:- Ul-2; U2-3; U3-4;
U4-5; U5-6; U6-7; U7-8

NuScone Accenciatac I



GUIDE 5-3

PARALLEL PRINTER INTERFACE CARD: Allows one to produce printed output (hardcopy)
on a variety of printers; may also be used as a general purpose output

c?,rd to drive music synthesizers, analog-to-digital converters, etc.
With power off, install in slot number 1. Requires firmware (one PROM).

. 741L5174

PROM 7415298 TALS74 JUMPER

-PARALLEL PRINTER INTERFACE < (2
I O

YT
YT

SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5% INTEGRATED CIRCUITS *Match pin 1 of IC
1-150 Q@ eRt with pin 1 on layout
1- 68 QeR2 1 - 74LS00 pin 1 =

— 1 .- 12KQ e R3 1 - 74LS74

CAPACITORS C — 1 -74L5174
4 - 0.1 uFecC1,2,3,4 1 - 74L5298

S— -+ H €595 1 - 6309 PROM

SOCKETS *Match pin 1 of sockets with pin 1
on the layout. Check that ALL CONNECTOR
pins of sockets have passed thru 1 - 2x10 male header strip, right-angle
ALL holes *Position pins UP
2 - 1l4-pin 1 - ribbon cable with appropriate
3 - 16-pin connectors
1 - 20-pin

pin e

||

. R
TRANSISTORS Q *Install EBC leads as shown JUMPEl - 16-pin DIP header

1 - 2N3904 e Q1
T 1 - MPSUS51 @ Q2

1 - jumper block

*Check with supplier re NOTE: The pin-out of the ribbon cable and the
EBC leads of transistors wiring of the jumper block must be !
E ' E customized for your specific printer.
Q B D Qz Bﬂ Refer to the appropriate printer
c © interface card installation manual

i



GUIDE 5-4

'EPSON/CENTRONICS INTERFACE CARD: Allows interface to paiallel printers.
With power off, install in slot number 1. Requires firmware (one EPROM).

o

ol

< (,B 7 . C :

. TALS10 <74LS00 . TALS14
[

O
i )
7

IEEEX T EEEY R

S iy r

SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5% CONNECTOR
2 - 12 K@ @ R1,2 1 - 2x10 male header strip, right angle
2 - 100 { e R3,4 *Position pins UP
1 - 1KQ 11-pin SIP @ RM1

INTEGRATED CIRCUITS *Match pin 1 of IC

*Pin 1 of SIP is labelled "1" . -
with pin 1 on the layout

on the layout

CAPACITORS C 1 - 74LS00
1 - 10 WF/16v Tantalum* @ Cl 2 - 74LS07
*Match + of capacitor with 1 - 74LS08 pin 1 »
+ on the layout 1 - 741810
2 - 0.001 uF e C2,3 1 - 74LS14 Ic
7 - 0.1 uF Monolithic @ C4 to C10 1 - 74LS74
*C10 is NOT labelled on the layout -1 -74L5133
and is located between the SIP and 1 - 74Ls251
the 74LS251 IC 1 - 74LS373
1 - 2716 EPROM

SOCKETS *Match pin 1 of sockets with pin 1
on the layout. Check that ALL
pins have passed thru ALL holes

7 - 1l4-pin pin 1
2 - 16-pin

1 - 20-pin

1 - 24-pin

4

NuScope Associates



GUIDE 5-5

PRINT-ALL CARD: Parallel printer interface card for text and graphics applications.
With power off, install in slot number 1 (recommended). Requires
firmware (one EPROM).

Ul
Sysnus

1}

© SIPPTRSELR g —arstB 7L
A I A E o O N

SUGGESTED SEQUENCE  *INDICATES A PRECAUTION

RESISTORS: R % watt, 5% CONNECTOR
1 -2K-10 K@ 10-pin SIP resistor @ RN 1 - 2x17 header strip, straight @ P2
SOCKETS *Match pin 1 of sockets with pin 1 cABLE
on the layout. Check that ALL 1 - as per printer
- giggigave passed thru ALL holes INTEGRATED CIRCUITS *quﬁh Pinll Oftéc -
— 3 - 16-pi with pin 1 on the layou
— 3 - 16-pin E | 1 - 74502 @ Ul
2 - 20-pin —— 1 - 74L508 @ U7
1 - 24-pin A ——
—_ pin 1 1 - 741586 @ U2 :
CAPACITORS _ C , T 1 -74LS133 @ U3
1 - 33 uF/16v Radial* @ Cl 1-745138 U9 A
*Match + of capacitor as shown 1 - 7405244 @ U4 pin 1
- 1 - 7415273 @ U5
c1 gl — 1 - 74LS279 @ U8
1 - 2732 EPROM @ U6

5 - 0.1 uF Monolithic @ C2,3,4,5,6

SWITCH SW .
1 - 8-position DIP @ SW1

Set switches as per printer
instructions

%

appie=seed

AL ChrArmA Rececnrmrdadb-Aace E



GUIDE 5-6

MICRO-2-BUFFER: Centronics-compatible parallel printer interface featuring up to

*MODIFICATIONS REQUIRED

32 K bytes of data buffering and advanced HIRES dump routines. Allows computer
to simultaneously print and process. Requires firmware (two EPROMs). With power
off, install in any slot except P (slot # 1 recommended). Modifications required.

ON THE COMPONENT SIDE. The following numbers refer to the numbers on the layout

1
2
3
4
5
6

7
8

cut trace directly above pin 2 of Ul

cut trace between pin 7 of U4 & the feed-thru hole located directly above
cut trace directly above pin 4 of U6

cut trace connecting pin 4 of Ul0 to pin 13 of Ul0

- isolate the -ve solder pad of C6 by making two cuts on either side

cut trace directly above pin 9 of U8

> 44 =

8 910 §§i§§§}
cut trace directly above pin 3 of U12 ;ﬁﬂgﬁr

strap two feed-thru holes as shown




MICRO-2-BUFFER (continued)

SEQUENCE *INDICATES A PRECAUTION

RESISTORS % watt, 5%

_1-470 Q @Rl

2 - 10 k@ 10-pin SIP* bussed @ R2,3
*Match pin 1 of SIPs with pin 1
(arrow) on the Tayout

SOCKETS Match pin 1 of sockets with pin
1 (arrow) on the layout. Check that
ALL pins have passed thru ALL holes
4 - 14-pin @ U1,2,6,15

7 - 16-pin @ U5,7,9,10, 11,12,16

2 - 20-pin @ U4,13

2 - 24-pin @ U8,14

1 - 40-pin @ U3

CAPACITORS €
13 -0.1 F Monolithic @o
22 F/50V Axial* @ C6

1 -
*Match + of Axial
with + on the Tayout
HEADER
1 - 2x10 male, straight, @ J1
SWITCH -
1 - 6-position DIP @ SW

INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout
1 - 74LS00 @ U1

74LS30 @ U15

74LS74 @ U2

7415132 @ U6

7415139 @ Ul2

74LS279 @ U5

7415368 @ U10

74LS374 @ U4,13

- 1802 @ u3

- 4164 64Kx1 dynamic RAM
@ u7,9,11,16

- 2716 EPROM @ U8,14

N 2 N e e

SWITCH SETTINGS

SWITCH OFF ON
1 40 column default/video on 80 column default/ video off
2 keyboard reset has no effect keyboard reset clears buffer
3,4 not used not used
5 32 K buffer 16 K buffer
6 buffer enabled buffer disabled



GUIDE 5-7

PRELUDE 32 K PRINTER/BUFFERED CARD: Centronics-compatible parallel printer interface
with 32 K bytes of data buffering, and advanced HIRES dump routines. Allows
computer to simultaneously print and process. Requires firmware (two EPROMs).
With power off, install in any slot except § (slot 1 recommended. Modifications
required on the solder side .

-i'.im )
s T
oieee B

Q o .
ﬁ slalnlale & ¢ 3
@.6%... O
C_ALLEE © N, AYTTE @

SEQUENCE “INDICATES A PRECAUTION

RESISTORS R % watt, 5% INTEGRATED CIRCUITS *Match pin 1 of ICs
1-470 Q@RI with pin 1 on the layout
2 - 10 K@ 10-pin SIP* bussed @ R2,3 1 - 74LS00 @ Ul
*Match pin 1 of SIPs with pin 1 1 - 74LS30 @ Ul15
(arrow) on the layout 1 - 74LS74 @ U2
SOCKETS *Match pin 1 of sockets with pin —— 1 - 7/L3132.€ U6
1 {arrow) on the layout. Check that — 1 - 7415279 @ US
ALL pins have passed thru ALL holes —— 1 - 74LS368 @ U10
4 - l4-pin @ UL,2,6,15 ~ 2 - 74LS374 @ U4,13
7 - 16-p1n @ U5,7,9,10,11,12,16 1 - 1802 @ U3’
—2- 22:3}2 o s T4 -4164 RAM @ U7,9,11,16
— 1 - 40-pin @ U3 ___2-12716 EPROM @ U8,14
CAPACITORS C
13 - 0.1 puF Monolithic @ ¢
1 - 22 uF/50V Axial* @ C6
*Match + of axial %
~with + on the layout S
HEADER o »
1 - 2x10 male, straight @ J1 N

SWITCH
1 - 4-position DIP @ SW
*Arrow indicates switch 1

SWITCH SETTINGS SWITCH OFF ON
1 40-column default/video on  80-column default/video off
2 keyboard reset has no effect keyboard reset clears buffer

|



PRELUDE 32 K PRINTER/BUFFERED CARD (continued)
*MODIFICATION REQUIRED ON THE SOLDER SIDE as shown on the Tayout below

Make two cuts
Strap A to A and B to B

P Rttt s e a5 T e b RN PR RN

TR S
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GUIDE 5-9

COLLEGE NICE PRINT CARD: Precision printer card that supports Epson & Gemini dot-
matrix printers to produce normal & near-letter quality print. Has a) optional
font styles (may be italicized); six pitches 5 to 17 1in Pica, Elite, Condensed;
and underline, boldface, subscript & superscript. With power off, install in
slot 1. Documentaion available from supplier. Requires firmware (one EPROM).

SEQUENCE ~ ¥INDICATES A PRECAUTION

RESISTORS R % watt, 5% INTEGRATED CIRCUITS *Match pin 1 of ICs
5- 3.3 KQ @ R1,3,4,5,6 with pin 1 on the layout
1 - 2.2 KQ 10-pin SIP* bussed @ R2 1 - 74LS00 @ 77
*Match pin 1 of SIP with pin 1 1 - 741502 @ Z10
(white dot) on the layout T 1 - 74LS30 @ 712
SOCKETS *Match pin 1 of sockets with pjn ____.i - ;Ztgi;g 8 %?113
1 on the layout. Check that ALL pins ____.1-' 7415279 @ 13
have passed thru ALL holes —_—
3 - 14-pin 2 -74LS374 @ 11,2
— 1 D lebin T 1-2114 @19
— 11 Ia-pin 1 - 2764 EPROM @ Z4 .
9o . Zo_p.ln o 2 - 2764 EPROM @ 25,6 (0pt10na1)
3 - 28-pin =< pin 1
CAPACITORS C
1- 15 pF@C5
4 - 0.1 pF Monolithic @ C
SWITCH & SWITCH SETTINGS
1 - 4-position DIP @ SW
EPSON: 1,2,3,4 on
GEMINI: 1,2,4 on; 3 off NuScope
CONNECTORS Associates

1 - 2x3 header, male, straight

1 - appropriate printer cable

as



GUIDE 6-1

COMMUNICATIONS INTERFACE CARD: Bi-directional communication between the computer
and external electronic devices such as printers, terminals, modems, other

computers, etc.

With power off, install in slot 1. Requires firmware (one EPROM).

Rl oR2
ngjh‘f
“OQlly,

A

> &
\ e D
o RS
e 4
T®R6 Qs
R7

. CII ICZ IC101
R8

90101

¢

[ 4 L]
=i
5| |5l
-t ol
NE

&
L]
L
IC102 IC103 ICS

SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5%

2 - 150 Qe RL,6

1- 68 Q@R R
4 - 3.3 KQ @ R3,4,5, 8

1 - 10 K2 @ R7

DIODE D *Position banded end (cathede) of

diode as shown
1 - 1IN4148

@—>|—@ cathode end
—J] ¥l —banded end

CAPACITORS C at -0
5 - 0.1 pF Monolithic @ C1,2,3,4,5

SOCKETS

*Match pin 1 of sockets with pin 1
on the layout. Check that ALL

pins have passed thru ALL holes.

2~ 10-P:i.n pin 1 -
— 1 -14-pln  ypper left for
— 2 - 16-PIn ATl sockets
1 - 24-pin & ICs

TRANSISTORS Q *Position EBC leads as shown
3 - 2N3906 @ Q1,2,4
2 - 2N3904 e Q3,5
1 - 2N4355 e Q6

_— E
[ ]
a-s BEY B4, ] o
B C
RIBBON CABLE: 6-wire with DB-25 connector

Connect as follows:

PC Board DB-25

Mmoo W
0~ KNP

INTEGRATED CIRCUITS IC *Match pin 1 of ICs
1 - 6309 PROM @101 with pin 1 on the
1 - 7418245 € 102  layout

- 6850 @ 103

7418161 @ 104,105
74LS74 @ 106

— N =
i




GUIDE 6-2

SERIAL CARD: Allows serial communication (RS-232) to peripheral devices such as
printer, mocdem. With power off, install in slot number 2. Requires
firmware (two PROMS),

Secure ribbon cable
in this manner:

,,,,,

—~ A ;; - -
m
D
E‘ R
ll..!~k z
-4
h" 5
o
N
o
0
LU 4
,U‘ ) P
} ° prom #7 “#PROM PB ~ 1
P ‘7 ) e A 7 0 ‘.1\ ‘\)\ ]
SEQUENCE *INDICATES A PRECAUTION e L .. 354 N
DIODES D *Position banded end (cathode) TRANSISTORS Q *Install 3 leads as shown
of diode as shown 4 - 2N3906 € Q1,2,3,5 E
0—>— cathode end T2 - 2N3904 € Q4,7 & ‘
——J— banded end 1 - MPSUS1 @ Q6 B D 31 I
C Q6
5 - 1N4448 @ CR1,2,3,4,5 *Check with supplier Te C

EBC leads of transistor

RESISTORS R % watt, 5%
2 - 1 K @ R1,16 SWITCH
. 6- 3 Kg € R2,4,5,7,9,12 1 - 7-position DIP switch
1 - 68 @ R3 -
— 1 - 12 KQ @ Ré RIBBON CABLE 12-wire with DB-25 connector
2 -390 Q @ R8,14 Connect as follows
__1-150 @eRrwo ___ 1-2K2@RI3 PC BOARD DB-25 PC BOARD DB-25
1 - 100 @ @ Ril A 1 G 7
1 - 2.2 KQ 8-pin SIP €@ R15 B 2 H 20
*Pin 1 is indicated by a dot (°) C 3 J 8
on the layout D 4 K 23
CAPACITORS C E 5 L i%
8 - 0.1 WF Monolithic € C1,2,3,4,5,6,7,8 F 6 M
SOCKETS *Match pin 1 of sockets with pin 1 INTEGRATED CIRCUIT.S *Match pin 1 of IC with-
(white dot) on the layout. Check pin 1 (white dot) on the layout
that ALL pins have passed thru ALL ——— 1 - 7415109
1 - 14-pin ' 1 - 74LS365
2 - 16-pin E | T 1 - 4n3l
~7 2 - 20-pin <A 1 - 6309 PROM @ P7 A
S pin 1 1 - 6349 PROM @ P8 pin 1

«

NuScope Associates

F



GUIDE 6-3

ASYNCHRONOUS SERIAL INTERFACE CARD: Allows user to interface the computer to peripheral
devices including line printers, paper tape units, video terminals, as well as
other computers. With power off, install in any slot except § (slot 2 recommended),
Requires firmware (two PROMS).

75150

<

u4
Q
-
re
-4
w
-
z
-
<
<
prr}
»n
2]
=3
o)
x
o
-3
(8]
z
>
0
-

MODEL 7710

SEQUENCE ~ *INDICATES A PRECAUTION

RESISTORS R ’ watt, 5% (except R3) TRANSISTOR Q *Position the EBC leads
1- 10 2 eR1 as shown C
T 4 -220 Q@ R4,5,6,7 2 - 2N2907 e Q1,2 GB
1 -680 @ R2 E
T 1-2.7K2eRS CRYSTAL Y
1. 1MQeR9 *Fold body of crystgl flat against the
T2 - 2.7 KQ 8-pin SIP @ 21,2 *Match card before soldering. Insulate
pin 1 of SIPs with pin 1 on the .1 - 2.4576 Miz @ Y1
layout INTEGRATED CIRCUITS *Match pin 1 of ICs with
1 -100 &% watt, 5% @ R3 pin 1 on the layout
SOCKETS *Match pin 1 of sockets with pin 1 ___ 1 - 75150 e ul pin 1»1[%
on the layout. Check that ALL — 1 -6850 e uz
pins have passed thru ALL holes ____ 1 - 75154 @ U3,
1 - 8-pin 1 - 4702 (Fairchild) e U4
~™ 3 - 14-pin 1 - 8304B @ u7
™ 4 - 16-pin 1 - 74LS09 e U8
~— 1 - 20-pin 1 - 74LS136 @ U9
™1 - 24-pin 1 - 74LS03 e U10
D 2 - 825129 PROMs @ US,6
CAPACITORS C
2 - 56 pF, 500VDC, Mica @ C5,6 ) CABLE )
5 .90.1 uF  Monolithic @ C1,2,3,4,7 — 1 - 2§~conductor ribbon cable, 20 cm long,
_— with DB25S connector at one end and a
SWICH 26-pin female header at the other end
1 - 4-position, DIP @ S1 E
CONNECTOR awole-seed
1 - 2x13 male header strip, straight S

FEE 1N



GUIDE 6-4

SUPRA-SERIAL: Allows computer to be used as a terminal or modem. With power off,
install in any slot except § (slot 2 recommended). Requires firmware
(one EPROM).

[PV VRV A,A\.; OUL()QOU

,TERHVJéEiDJ‘S i
QmORS U1
~aovonont /R7

SEQUENCE *INDICATES A PERCAUTION
*MODIFICATIONS: Cut three traces on the CONNECTOR
component side as shown on the layout @ 1 - 2x5 male header strip, 90 e Jl
CtA, CtB, & CtC

INTEGRATED CIRCUITS *Match pin 1 of ICs

RESISTORS R % watt, 5% with pin 1 (white dot) on the layout
3 -100 Q e R3,4,7 1 - 74LS00 @ U2C
1-3.3K2eRl ' 1 - 741511 e U1C E
3 - 15 KQ @ R2,5,6 1 - 74LS32 @ U3C *A
2 - 3.3 KQ 10-pin SIP @ RP1, RP2 — 1 - 74LS245 e USC  pin 1

*Match pin 1 of SIPs with pin 1 1 - 7418279 € U1B
(square pad) on the layout" 2 - 7418365 @ U2B, U3B
SOCKETS *Match pin 1 of sockets with pin —_— i - iigg g 3?2
1 (white dot) on the layout. Check — 7 _ ¢551 MpU. ACIA @ U4A
»
that ALL pins have passed thru ALL — ; _ 271¢ EPROM @ UA4C

holes
- 14-pin E:::::::, PLUG-IN-ADAPTER one 16-pin component carrier

7 L4
2 - 16-pin : strapped as shown to reconfigure socket
i - gg-g%n pin 1 égze:Lieizcketsl e U6B for eithfr modemgor terminal use
1- 28-512 this end towards |L1Ul this end towards
—_— keyboard for keyboard for
CAPACITORS C *Delete capacitor @ Cl terminal use nol modem use
1 - 220 pF @ C12 . .
3 - 330 pF @ C3,4,9 RIBBON CABLE with appropriate connectors
. 1-0.001yF eCl8 Pin out for J1 includes:
7 - 0.01 yF @ C5,6,7,13,14,16,17 CARD DB25S CARD DB25
5 - 0.1 yF e C2,8,10,11,15 1 1 PR
SWITCHES 2 2 7 19 PN
2 - 7-position DIP @ SW1,2 3 3 8 7
4 4
5 5

9 20 :
CRYSTAL Y



GUIDE 6-5

SUPER SERIAL CARD: Serial interface between computer and various devices including
printer, terminal, plotter, modem. With power off, install in any siot except
p (slot #2 recommended) Requires firmware (one EPROM).

‘SW—2 T4 75
2 oy2 Ul

e 11

¢ O P QQQ@OO&?' BPvwvave g
e3330n0n 1 11721-3“7 U"UUS AIO N

éﬂ'\ﬂA‘ ||i|[ '-"ﬁ-!)\ (if"'," u“
N l B U Mee
qg,«c.«.u-,e N

'yaQ TR Fe R

s~

*INDICATES A PRECAUTION L g 4

SEQUENCE
RESISTORS R 4 watt, 5% SWITCHES
2 - 120 Q @ T5 6 3 - 8-position DIP @ SW-1, SW-2, A9
1- 1KQG@TI *Switch @ A9 reconf1gures header @ T6
3 - 12 KQ @ T2,3,4 for terminal or modem use
2 - 1K@ 11-pin SIP* bussed @ RP1,2
—_— . , . *™ CONNECTOR
*Match pin 1 of SIPs with pin 1 1 - 2x5 header, male, 90 e T6

(square) on the layout

. .
SOCKETS *Match pin 1 of sockets with pin INTEGRATED CIRCUITS *Match pin 1 of ICs with

pin 1 on the layout

1 on the layout. Check that ALL pins

have passed thru ALL holes -———-i i ;ztgé% g ﬁ%%
5 - l4-pin — 1 - 741537 @ A7

3 - 16-pin ) —_—
— 1 - 20-pin 1 - 7415245 @ A8
— 1 sabin A T 1 - 74LS279 @ Al0
— 1 28-gin _ T2 - 74LS365 @ AL,3
 — "1 - MC1488 @ A5
CAPACITORS C Delete capacitor @ C6 T 1 -MC1489 @ A4

1 - 22 pF @ Ul — 1 - 6551A MPU @ A6

4 - 0.0033 uF @ U2,3,4,5 ~ 1 - 2716 EPROM @ A2
—1} - 01(1) ﬂg?g]s\}tziga?* %306 RIBBON CABLE with appropriate connectors

pinout for T6 as follows:

. :
Match + of Axial CARD BD25  CARD DB25

with + on the layout

1 1 6 6
CRYSTAL Y *Fold crystal flat against the 2 2 7 19
card before soldering. Ground 3 3 8 7
crystal to card 4 4 9 20
1 -1.8432 MHz @ X TAL 5 5 10 8 ﬁ

appie-seed

NuScope Associates I: g



GUIDE 7-1

K-MODEM300: Direct connection to telephone 1ine; allows for auto dialing and ring-detect
for auto answering. Has built-in RS232 I/0 for flexibility of application.
With power off, install in any slot except 1 or 6. Requires software (one
disk). User manual available from supplier.

Ko @D E L

nauaac:a;

zg wnsscw,
\-oasnu

LAY ' ] o/ OFRe Dy o N0
6) ci9 ﬁa»

FHALE FHIT YRy

00 0 Cr Qe B
f's:::lae:a\gam‘; -
g Q /' - w

S
Q 7
‘ | !a;m:mamcu;n |
‘ / ‘ R Lo ‘ R2
NMMQGUJ.; SURLEH m!e;:,gggggé’ °
@\~ i - .

K 00513 © R2 @:@ R1

SUGGESTED ORDER OF INSTALLATION

*INDICATES A PRECAUTION ~ SOCKETS (continued)
DIODES D (Delete D5) —-——g i 12 p]:‘] |
*Position banded end (cathode) — 16-pin U<
of diodes as shown — 1 - 18-gin A
e—»{—© cathode end —_— pin 1
—{_— ¥~ banded end CAPACITORS C - o C4.s
2 - 15 pF disc ceramic s
— T e b6 — 1 - 100 pF disc ceramic @ C16
- R S mer @ D3.4 4 - 0,01 yF disc_ceramic @ C2,14,15,19
-—_ : RLC210 (Dié]co) LED* @ 0S1.2 8 - 0.1 uF Monolithic @ E%}3ié0§él,12,
*Match the "DOT" (cathode) on the 1 - 1 yuF Radial e 013
]nggu‘jcmh the cathode end on the —— 4 _ 25 ;;r/16y Tantalum* @ C6,7,8,9
*Match + of capacitor
RESISTORS R 4 watt, 5% SWITCH with + on the layout
- 560 2 @ R16 _
“'“‘% - 1KQ @ R10,18 1 - 765C04 (Grayhill) @ S1
3-4.7 KQ @ R17,19,20 *all closed (towards the top)
12 - 10 kQ @ R1,2,3,4,5,6,7,8,12, TRANSFORMER
R14,15,21 1 - 141H (Hammond)kﬁOOCT/80$%T>
1 - 6.8 Ko @Rl11 Tine matching
- 47K @R CRYSTAL Y
___% - 1?8 MKg 8 2522 1 - 4.032 MHz @ XTAL
— ’ (continued)

SOCKETS *Match pin 1 of sockets with
pin 1 (Ux) on the layout. Check _
that ALL pins have passed thru NuScope Associates
ALL holes before soldering.




MODEM300 (continued)

CONNECTORS (Delete E3,5,6,8,9,10,11,12,13,14)
2 - 2-pin headers, straight, @ E1-E2 & E4-E7 as shown on the layout
*Strap E1-E2 & E4-E7 for normal configuration
1 - 2x13 male header strip, straight, @ J1 (RS232 port). Remove header pin as shown
*Note position of pin 1 on the layout on the layout
*Install EITHER A OR B connector for telephone cable
A 1 - permanent telephone cable of appropriate length terminating in a
modular telephone plug
*Connect cable leads as shown

OR 0

1 @ green fead Secure cable via ties at two
O 2@ red lead large holes @ left of J2

B 2 - modular telephone jacks, 6-pin PCB mount @ J3 and/or J4 (for seco?d
outlet

RELAY
1 - MRR1ADS-5v (Struthers-Dunn) @ K1

INTEGRATED CIRCUITS *Match pin 1 of ICs with pin 1 (Ux) on the layout

1 - 74LS174 @ Ul E—
1 - 74LS367 @ U2 |
1 - 7406 @ u3 Ux
1 - 741832 @ U4 A where x represents IC number
1 - 75154 @ U5  RS232 Receiver pin 1
2 - 75150 @ U6,7 RS232 Driver
1 - TMS99532 @ U8  (T.I.) 103 Modem Chip
1 - 4558TC @ U3 Dual Op Amp High Slew Rate
1 - 4N37 @ U10 Opto Isolator
2 - 74LS00 @ Ul1,12
1 - NES555 @ U13 Timer
NOTE:

ALTERNATE SEQUENCE

As this card appears to be "cluttered" it may be simp]er.to install ALL
sockets first. Study the card thoroughly before beginning.
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RS232/MODEM:

SUGGESTED SEQUENCE *INDICATES A PRECAUTION

Offers serial

GUIDE 7-3

(1,200_BAUD available in future).
featur1ng half/full duplex, auto-answer/auto-dial. With power off,
install in any slot except @ (slot 2 recommended). Requires firmware

(one EPROM).

omitted for serial use.

Y A A )

DIODES D *Position banded end (cathode)
of diode as shown

o—>—0 cathode end

2 - IN914 @ D2,3

1 - LED (red) @ D1 * Position longer
lead (+) of LED as shown
on the Tayout

4
Q
180 @
Q
3.5 K@

4.7 Ko
1 MQ

DD DDDDDE

att
R1
R3

s 9%
4

R14

R1
R6
R5

3
»7,8,9,10,11,12

1 KQ 5-pin SIP @ R2 *Position

pin 1 (common) of SIP as shown

on the layout

SOCKETS *Match pin 1 of sockets with pin 1 —
(square pad) on the layout. Check
that ALL pins have passed thru ALL

holes
14-pin
16-pin
20-pin
24-pin
40-pin

. ‘
pin 1 (square pad)

I/0 for external printer, terminal, or modem (300 BAUD).

Direct connect to telephone line

Items labelled + are associated with the modem and may be
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SOCKETS (continued) * Note: The extra 16-pin

pad @ K1 is available for future
expansion

CAPACITORS C

=

+—

2 - 27 pF @ C6,7
7 - 0.1 uF Monolithic @ C1,2,3,4,5,8,9
3 - 0.1 uF Monolithic @ C11,12,13
1 - 1.5 uF/10V Tantalum* @ C10
*Match + of capacitor
o0 13 with + as shown

TRANSISTORS Q *Position the EBC leads as

shown on the layout
1 - 2N2904 @ Q1
1 - 2N2906 @ Q2
1 - 2N3906 @ Q3

CONNECTOR

1 - 2x13 male header strip, straight

*Remove upper left pin of header |,

*Pin 1 is indicated by a cut
corner on the layout

SWITCHES )
1 - 4-position DIP @ SW1*NB pinlon layout

§

—a——y—

1 - SP/DT @ SW2 Answer/Originate
*Position switch so that the toggle
extends beyond the card

1

+

%



RS232/MODEM (Continued)

TRANSFORMER T
t 1 - 630D (Hammond) or substitute pulse MODIFICATION ON THE COMPONENT SIDE
transformer, 1:1 turns ratio to fit the 1 - Connect a jumper wire between
board. *NOTE: Use pads A & B for: C13 and the track from R13 as
1-other external transformer shown on the COMPONENT SIDE
2-future 1,200 BAUD IC on the layout
modification
o . RE MODEM CHIP
CRYSTALS Y *Position body of crystal against Refer to the National Semiconductor
card.*Insulate card from crystal with MM74HC942 300 Baud Modem Data Sheet
1 - 1.8432 MHz @ XTL A tape for characteristics, applications,
t 1 -23.5795 MHz @ XTL B schematics and connection diagrams.
~ TELEPHONE CABLE
+ 1 - telephone cable of appropriate -
length terminating in a modular P Olatgersaren | -
telephone plug  o| CDwrcoas
*Connect cable Teads to T (Tip) s TXD

VvSS f"V,SS s

and R (Ring)

INTEGRATED CIRCUITS *Match pin 1 of ICs with
pin 1 on the layout

1 - 741504 @ U4
T 1 - 74L508 @ U3 I“""‘
T 1 - 74LS10 @ US
T 1-74LS74 @ U9 A
— 1 - 745175 @ U5  pin 1
T2 - 7415245 @ U7,12

T 1 - 7415367 @ U6
~1-1488 @ Ul
T 1-1489 @ U2
T 1-8250 @ U10
~ 1 - 2716 EPROM @ U1l
+ 771 - 74HC942 Modem IC (NAT) @ U13



GUIDES 8-1 & 8-2

MUSIC SYSTEM: Consists of an analog card (CARD 1) interfaced with a digital card !

(CARD 2). Allows user to compose music, save it on disk and print copies
of musical scores. With power off, install the connected cards in any
two consecutive slots (except @) with CARD 1 in the LOWER numbered slot. -«

Requires software (two disks) and documentation.
MUSIC CARD 1
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SUGGESTED ORDER OF INSTALLATION *A PRECAUTION ___

Cs 1
*position banded end (cathode) SOCKETS *Match pin 1 of sockets w1th pin
DIODES Dof diode toward the arrow as shown (wh1te dot) on the layout. Check that ALL

e———=+0 cathode end pins have passed thru ALL holes
—— 1+

5 - 8-pin i

2 - IN757A 9.1 V Zener @ CR1,4 —10  1ebim b ,‘
RESISTORS R % watt, 5% ITORS C

2 - 100 Q@ R25,31 CAPAClT- 27 pF Mica @ C40 ‘
___1-20 q@R39 — 2 - 47 pF Mica @ C6,13 ,
__2-240 2@RI3,19 — 1 - 100 pF Mica @ C42
4 -470 £ @ R26,36,37,38 — 4 - 220 pF Mica @ €3,10,22,28 |
2 - 1K@R33,40 — 4 -0.001 WF @ €2,5,9,12 )
1 - ~3K&@R34 — 1 -0.0l uf @ C34
__3-4.7KeeR27,28,35 —32 - 0.1 uF Monolithic @ C1,4,7,8,11,14, ,
__ 1 -6.2K:@R32 — C16,17,18,19,20,21,23,24,
___ 2 -6.8 Kt @RI5,2] C25,26,27,29,30,31,33,35,

2 - 1z K& @ R1,7 C36.37.38,39,41,43,44,45,
" 2 - 18 KQ @ R4,10 Ca6.47
2 - 33K2@R3,9 2 - 10 wF/25v Tantalum* @ C15,32
2 - 36K20eR2,8 *Match + of capacitor with

4 - 51 KQ @ R6,12,16,22 + on Tayout
—" 2 - 56 K2 @ R14,20
___4-100 K& @ Rs,11,29,30 CONNE€T0-R1x16 female header, 8 mm deep

2 - Jumper @ R17,23 & R *To interface with 1x16 male header ,
2 - Blank @ R18,24 e of CARD 2

NuScope Associates W NiSecane Accaciates



MUSIC SYSTEM I (continued) AUDIO OUTPUT CABLE
Shielded cable of appropriate length terminating

TRANSISTOR Q *Install the three EBC in RCA dual phono plugs. For stereo, connect
transistor leads correctly str1pped end to jumper pins as shown
1 - 2N2222A @ Q1 L = Left channei
- R = Right channel
INTEGRATED CIRCUITS *Match pin 1 of IC GND = Ground
with pin 1 on the layout Secure cable with an
- 74LS00 @ U8 insulated tie thru the
- 74LS02 @ U7 two large holes
- 74LS74 0 U20 I : ,
- 74LS173 @ U9,10,14,19 LIGHT PEN TMPROVISE!: GND »|EF==2E

- 74LS174 @ U16,18
7415367 @ U17

- TLO72 @ ul1,2,3,4
- TLO71 @ U5

- CD4016BE @ U6

- CD4040BE @ U15

- NE5008 @ Ul11,13

- AM6080  (AMD) @ Ul2

MUSIC CARD 2

two insulated wines connected to
/ £ MRD370 phototransistor
ya ~~ with pin B removed
7 = A
\ C
pen with cantridge removed
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DIODE D
1 -1n4148 @ CRI INTEGRATED CIRCUITS
RESISTORS R 4% watt 5% 1 - 74LS00 © U2

4 - 1KQ@R1,2,5,8 2 - 741502 @ U3,21
TTT2-1.2K2 @ R4,7 — 1 - 74504 @ Ul
T2 - 4.7 KQ @ R3,6 1 - 741532 @ U22
—SOC_KETS — 2 - 741574 @ U9,15

: T 1 - 740583 @ Ul2

——1; - ig'p‘." —— 1 - 745161 @ U4
—g lg‘p‘.” — 6 - 74LS173 @ U5,10,14,16,18,20
— S - e-pin — 1 - 7405174 @ U7
CAPACITORS C 2 - 7415367 @ U7,8

1 1AM nF Mirca @B 7 1 - DM8131 (NAT) @ u11



GUIDE 8-3

VOICE Versatile, high-quality speech synthesizer created entirely in software.
MACHINE: Uses the phonetic alphabet. Type the word and produce the sound. With power

off, install in slot. number 5. Requires software (one disk).

(@]
—
o

C5
DSR2 80 (7
—"LL A l l © ™D )
COMPONENT SIDE Cﬂ VR ‘ L 3
OF CARD s1 L i
]
R7 g
Single-layer, single-sided S O
peripheral circuit card. g =
Install components on the S2 C2] L c10| C11
COMPONENT SIDE and solder ul slciz*  Rro
to the SOLDER SIDE +| D
R2 > C13;
U2 U3
SEQUENCE *INDICATES A PRECAUTION |
RESISTORS R % watt, 5% JUMPER
1- 11 Q@R9 2 -0J1,2
— 1 -0 VOLTAGE REGULATOR
— 1 _.3.3K@ Rl’ 1 -7805 +5v @ VR
— 3. iO KQ @ R5.7.8 *Position "flat" part.of device
— 1 - 220 KQ @ R6 towards the top of the card
1 - 5K trimpot, @ TP SPEAKER S
SOCKETS *Match pin 1 of sockets with pin 1 1 - small, 8Q @ S _
(dot) on the layout. Check that Secure speaker in S opening
ALL pins have passed thru ALL holes and solder the two leads to
1 - 8-pjn S1 and S2
1 INTEGRATED CIRCUITS *Match pin 1 of ICs
L -elep with pin 1 (dot) on the layout
CAPACITORS ¢C 1 - MC1408PB € Ul
1 - 0.005 uF @ C7 1 - 7415273 @ U2
3 - 0.02 uF @ C5,6,9 1 -LM38 @U3 .
—" 7 - 0.1 yF Monolithic @ C1,2,3,4 ~— A
c8,10,14 pin 1
1 - 470 uF/16v radial* e Cl1
1 - 10 uF/16v radial* @ C12
1- 1 pF/16v radial* @ C13

*Match + of radial capacitors
with + on the layout

pple-seed



GUIDE 8-4

THE YAPPLE CARD: By typing the word using the phonetic alphabet, this speech synthesizer
allows the user to blend sounds together into most English utterances.
With power off, intall in slot number 4. Requires software (one
disk). User manual available from supplier.

“ cp*R3 RO RC »Rd -Re ~Ce 5Cd *Rg ‘Bh 5
] R \ l'

COMPONENT SIDE

Single-layer, single-sided
circuit card

*Install components on the
component side & solder to
to solder side

THE ‘ULTIMATE ..
IN S

. VOICE SYNTHESIS & 3

SUGGESTED SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5% VOLTAGE REGULATOR
2 - 5.6 KR @ Ra,d - 78L05 5V @ VR *Position the
1-50 Q@Rb three Teads as shown on layout
2 - 2.2 KQ @ Rc,i
T 1 -220 Q@ Re SPEAKER AND_CONNECTORS )
_— 2 - male header pins, straight
— 1 - 10 Ka @ Rf — @ SPKR JACK
2 - 1K@ @ Rg,J .
—— 1. 47KQ@Rh 1 - 10-20 cm, 8-ohms speaker in vented
—_— box; connect speaker wires
SOCKETS *Match pin 1 of sockets with pin 1 _to jack

on the layout. Check that ALL
pins haveypassed thru ALL holes INTEGRATED CIRCUITS *Match p1n 1 of ICs

1 - 14-pin . w1tg pin 1 on the layout
- - 16-pin 1 - MC1408 Ua
— 17 2000 —1-74s273eub P___ |
- 1-1LM380 @Uc A
CAPACITORS C - pin 1
5 - 0.1 uyF @ Ca,b,e,g,i
2 - 0.047 uF @ Cc,d
1 - 10 uF/16V radial* @ Cf

1 - 220 uF/16V radial* @ Ch
*Match + of radial capacitors
with + on the layout

NiiSeane Acenriatac



GUIDE 8-5

MUSIC MACHINE:

create music.

A nine-voice card that allows user to enter, modify, play, and
With power off, install in slot number 5.

Requires

software, documentation, paddles, and home stereo system.

SEQUENCE  “INDICATES A PRECAUTION

RESISTORS % watt, 5%
16 - 10 KQ

SOCKETS
on the layout. Check that ALL
pins have passed thru ALL holes

2 - 8-pin
2 - 16-pin
4 - 40-pin
CAPACITORS C
3 - 0.1 uF Monolithic @ location:

o—i 0
4 - 3.3 uF/25v Tantalum* Match +

of capacitor with
+ on the layout

e

B

JACKS
2 - audio jacks, PCB mount

CABLES
2 - audio cables to suit

INTEGRATED CIRCUITS *Match pin 1 of IC

*Match pin 1 of sockets with pin 1 ——

111

(RSOt N Y

with pin 1 on layout
LM307
741542
CD4050
6522 VIA
8910 (General Instruments)
programmable sound generator

pinl » T

NuScope Associates



GUIDE 8-6

THREE-VOICE SYNTHESIZER CARD: Computer-controlled music that plugs into a home stereo
system. Each voice has contol of pitch, envelope, & volume. Use one card for
mono; two for stereo. With power off, install in any slot (number 4 recommended).
Requires software & documentation.

Qg
&5
Qg
co
el
Gy
aor
00
SO

TCECOTCHO0U0
c© :

= -

1
SOTTN0000000
TCOOCOLCOC '

(slejalelalale olels;

SEQUENCE  *INDICATES A PRECAUTION

RESISTORS R % watt, 5% VOLTAGE REGULATOR
2 - 470_ Q 1 - 7805UC *Install three leads as shown
2 - 1 KQ o
2 - 2 K@ 0,0
14 10 KQ 05

CRYSTAL Y

1 - 1.7800 MHz @ XTAL *Position the
crystal flat against the card
before soldering

SOCKETS *Match pin 1 of sockets with pin 1
(dot) on the layout. Check that
ALL pins have passed thru ALL holes

|

1 - 8-pin
4 - 14-pin . INTEGRATED CIRCUITS *Match pin 1 of ICs with
6 - 16-pin A pin 1 (dot) on the layout
3 - 18-pin Pin 1 lower left for - 7415624 (74LS324) e Bl
™ 1 - 24-pin ALL sockets - 8253 e C1

- 741832 @ A2

- 7418504 @ B2

74LS75 @ C2,D2

- CD4723B @ A3,B3,C3,D3

- Access Socket (empty) €@ A4
- 8227DP @ B4,C4,D4

- LM307 @ AS

and ICs
CAPACITORS C
6 - 0.1 uF Monolithic ¢ @ 01 @
3 - 6.8 uF/35V Tantalum*
@ @68 0
*Match + of capacitors with
+ on the layout

CONNECTORS o
2 - 1X3 male header strip, 90
@left & right, for audio
output

(S T I I O N RSPy
'

T

NuScope Associates
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INSTRUMENT SYNTHESIZER (Continued) (8-7, 8-8, 8-9)

Solder Side of MKl & MK2; Bottom View of Keyboard.
Close to Actual Size.

C0O0COC =0
. S
PO E DO OB
ccoceoCcCe
gcggoeocu

;!

<

MK1 CARD MK2 CARD

40 c¢m long 44 cm long
by by
9.5 cm wide 9.5 cm wide

To FRONT of Keybocard

INSTALLATION of the MK1 @ MK2 cards to the INSTRUMENT SYNTHESIZER COMPUTER INTERFACE CARD
two-bus, 61-key (5-octave) organ keyboard:
The "pegs" of the keyboard fit thru the

support holes of each card. Slip the 64 & e 00sane
"solder leads " of the keyboard thru the §§ sosneSdl oJ‘I we.n::::::':.
64 solder holes of MK2 & solder in place. g g e i i -
Butt MK2 to MK1 as shown and solder the 58 U3 sessneay il 3|
"solder leads" to the 58 solder holes of A o ¢i[z‘}7
MK1 * s L dgellie . by
. : . dseee004 ’ . : e oodol ..OCZI
CABLES = h, g LT, %
1 - 5-7 cm length of 14-conductor flat] uZ spsreece o u1 soeeiece Al
ribbon cable with DIP sockets to g ‘ S .

connect j2 of MKl to j5 of MK2
1 - 6 m Tength of 26-conductor flat

ribbon cable with two AMP header RESISTORS
connectors to connect jl of MKl to jl 1- 1K@rl

of computer interface card. *Match pin s .

1 (white dot) of j1 of MKI to j1 SOCKEIS_ Phn i white dot
(white dot) of interface card 2 - 16- BTN

1 - 20 cm length of insulated wire
from ground (gnd) of MKl soldered to CAPACITORS

the chasis of the organ keyboard & 3 -0.1 uF Monolithic @ c2,3,4
the TWO keyboard bus lines —__1- 10 uF/16V Tantalum* @ c1
KEYBOARD: Pratt Read Co. *Match + of capacitor
Model 10-0-1184-1-00 with + on the Tayout
61-n c/c Keyboard CONNECTOR

with switch _ 1 - 2x13 male header strip, 30° @ jl

CASE: To suit INTEGRATED CIRCUITS
1 - 74LS00 @ u3
2 - 74LS367 @ ul,2




GUIDE 8-10

TALKER I: Electronic speech synthesizer using the Votrax chip. Employs phoneme
synthesis to allow user to construct an unlimited vocabulary by "pronouncing"
in sequence the individual phonemes (simple sounds of spoken language).

With power off, install in any slot except §. Requires software (one disk).

5"
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tlooana e
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-
,,v/ . A
QU

SEQUENCE “INDICATES A PRECAUTION
RESISTORS R % watt, 5%

D

‘o TALKER 1
[]fi G- ¢cs 4

Lo
o
<
e

..us
C1 )
o Q (o] ca

c2
© Q 0C30 O R8s oy a

sPp
387 o

- IO
BR |

A ) o 8n

~VOLUME

IR
v

R5 i - .. " R7 "O P1

P2 FREQ
o { ao)
o y

Lo}

s

~ .

x M
I

§_megﬁaocgi‘o :
SOCREOMGCE o

994000 Cicd .
CHNECEOINRNR

= ¢ &

CAPACITORS C

1- 10 Q@R6 1- 150 pF @ C8

1 -3.3 KR @R5 3 - 0.01 uF @ C3,10,11

2 - 4.7 KQ @ R3,4 3 - 0.1 puF Monolithic @ C1,2,6

1 -6.8K20@RS8 2 - 10 pyF/16V Tantalum* @ C7,9

1 - 10 KQ @ R7 2 - 220 uF/16V Axial* @ C4,5

1 - 100 KQ @ R10 *Match + of electrolytic

2 - 10 K Trimpot @ P1,2 capacitors with + on layout
2 - 4.7 KQ 10-pin SIP* @ SIP 1,2

*Position pin 1 of SIPs at o
as shown on the layout

INTEGRATED CIRCUITS * Match pin 1 of ICs
with pin 1 (o) on layout

1 - R9 trim, if required. (2.7 ka to —— 5 - 35018 & U1 Jotrax
3.9 Ko coarse frequency adjustment) — 7 _ 747" @ (4’
SOCKETS *Match pin 1 of sockets with pin 1 1 - 741502 @ U5
on the layout. Check that ALL pins 1 - 74LS123 @ U6
have passed thru ALL holes 1 - 7418367 @ U7 . :
1 - 8-pin pin 1> 1 - LM 38 @ U8 audio amp (1 watt)
--—-Z - 14-pin upper left for ADJUST:
— 1o B ALL sockets P1 pot for Toudness (VOLUME)
— 1 - eempin and ICs P2 pot for tone (FREQ. ADJ,
CONNECTORS
1 - 2-pin Molex header @ SP or J1 SPEAKER o onm

TRANSISTOR Q *Position EBC leads correctly
1 - 2N2222 6 Q1

NuScope Associates

L 3 L 3
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GUIDE 8-11

6850 MIDI CARD: Allows user to interface synthesizers, drum machines & other MIDI
(Musical Instrument Device Interface) equipped musical instruments to the computer.
Software required. Documentation available from supplier.
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SEQUENCE *INDICATES A PRECAUTION
RESISTORS R % watt, 5% CAPACITORS (continued)
_3-220 q@R3,4, 1 220 @ R9 1 - 10 uF/16 V Tantalum* Match + of cap
3 -3.3 KQ@ R5,6,7 @ C9 with + on layout
2 -4.7 KQO R1,2 INTEGRATED CIRCUITS *Match pin 1 of 1Cs with
1 - 10 KQ0@ RS pin 1 on the layout
DIODES D *Position banded end of diode 1 -741500 @ uz
at arrow on the layout 1 -74574 @ U3
1 - 1N914* @ D1 1 -7415138 @ U1 ﬁ
—_ . ] ) 1 - 7415241 @ U7 appie-sesd
SOCKETS *Match pin 1 of sockets with pin 1™ 1 _ 7415245 @ U8 =
(white dot) on the layout. Check that—— ] _ 7406 @ U6
ALL pins.have passed thru ALL holes T 1 -6N135 @ U9 @’
1 - 8-pin ~_1-6840 @ U4
_ 3 - l4-pin T 1-6850 @ U5
1 - 16-pin >
- ' n AR el A CONMMEC~TNADC




PG DIGITAL SOUND SAMPLER:

GUIDE 8-12 NUSCOPC Associates “ i’

Allows user to digitally sample an audio input and

to reproduce the sounds digitally thru externally connected speakers. With power

off, install in any slot.

Software available from supplier.
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O e | Ju
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:O C] "' oRIR 4 13 AD ¥528 Ls138
2 Ln 388 LM3040 DLM" :.'
0 M. = A
a -
+ V107 -
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R18 o
L f_J
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§UGGESTED ORDER OF INSTALLATION
INDICATES A PRECAUTION

DIODES D *Position banded end (cathode)

of diode towards the arrow
1 - 1N914

ESISTORS R

4

1-510 Q

- 1
- 5.1
- 6.8
- 10
- 100
- 180
- 220
- 330
5.1
-25.1
- 10

S

NN RO

KR
K&
KQ
KQ
KQ
KQ
KS2
K
KQ
KQ
KQ

1 - 8-pin

4 - 14-pin

1 - 16-pin

1 - 18-pin

2 - 20-pin
CA

watt 5%

@
@
@
@
@
@
@
@

@

R23
R1,2,3,5,6,26,28
R13

R18
R4,9,11,14,19,21
R7,10,15.20

R27

R8

R12,22

metal oxide @ R16,17
metal oxide @ R24,25
Trimpot @ 10 K TRIMPOT
controls input gain

SOCKETS *Match pin 1 of sockets with
pin 1 (dot) on the layout. Check that
ALL pins have passed thru ALL holes

PACITORS C *C17 is not equipped

2 _ 100 nF @ €4 1R

—

| |

CAPACITORS (continued)

4 - 0.47 F @ C7,9,14,15

1 - 470 F/50V Axial* @ (22
*Match + of axial with + on layout

TRANSISTOR Q *Match ebc leads of transistor
with ebc on the layout
1 - 2N2907

CONNECTORS
1 - 2-pin male header @ AUX OUT
provides a duplicate signal of the
RCA audio output
1 - 3-pin male header @ ON OFF
controls a simple hi frequency filter
for the output
1 - 3-pin male header @ LO HI
selects input sensitivity
HI = 10 mV to 200 mV  (P-P)
LO = 200 mV to 4 volts (P-P)
1 - 4-pin male header @ J4
to connect a feed back control pot for
certain software. Not normally equipped
1 - 3.5 female PC mount jack for MIC INPUT
1 - RCA female PC mount jack for AUDIO OUT

INTEGRATED CIRCUITS *Match pin 1 of ICs with
pin 1 on the layout
1 - 74LS00 1 - AD7574

1 FA1 19K D 1 MIAQ




GUIDE 8-13

ADVANCED 6850 MIDI CARD:(Ver 2):

to the computer. Requires sof

1 rnmo "‘E’

MIDI IN

P
2
o
(4
>
W

HMIDI ouT

R4S =47
R4,2,38 15
s220°n X
R7z Ik fL 32
R%H::oKn%
RIO)H“HKI\.);
RI13:IS M Ay

DI=IN%001

MALE I CANADA

SEQUENCE *INDICATES A PRECAUTION
DIODES D *Position banded end (ca

Allows user to interface synthesizers, drum machines
& other MIDI (Musical Instument Device Interface) equipped musical instuments

tware.

F?%?7Ei£ﬂil£ﬂ%5

Q
n
[o2]
0

thode)

Documentaion available from supplier.

CAPACITORS C

of diode toward the arrow 1 - 220 pF @ 220 pF
1 - 1IN4001 @ D1 6 - 0.1 uF Monolithic @ .1 pF
1 - 1N4370 2.4 V Zener diode/500 mV 1 - 10 pyF/16V Tantalum* @ 10uF/16V
© 14370 CONNECTORS
RESISTORS R % watt, 5% 2 - RCA female jacks, PCB mount
2 - 47 Q@ R4,5 @ TAPE IN, TAPE QOUT
5-220 Q@ @ R1,2,3,8,15 3 - 5-pinDIN plugs, PCB mount
1 -470 @ @ R12 @ EX. DRUM, MIDI OUT, MIDI IN
1- 1KQ@R7 1 - 2x13 header, right angle
2 - 10 KQ @ R6,14 @ EX. CONN. (optional - use
2 - 47 KQ @ R10,11 with external card in place
* 2 - 15 M2 @ R9,13 o of three 5-pin DIN plugs)
Matcajganp}n°f fuﬁ1€g1lgﬁg?g) Oﬁslayout INTEGRATED CIRCUITS *Match pin 1 of ICs
1 - 3.3 KQ 8-pin SIP* bussed @ SI with pin 1 on the Tayout
T 1 - 47 KQ 8-pin SIP* isolated @ S2 ___ 1 - 7406
— (*NOT 4.7 KQ ) 1 - 74Ls00
1 - 74LS74
SOCKETS *Match pin 1 of sockets with pin 1 - 7415138
1 on the layout. Check that ALL pins 1 - 7415244
have passed thru ALL ho]es 1 - 7415245
2 - 8-pin pin 1> 1 - 6850 ACIA *Note corrected pin 1
3 - 14-pin white 1 - 6840 TIMER
1 - 16-pin dot 1 - TLO62 OP-AMP
2 - 20-pin 1 - 6N138 OPTO-ISOLATOR
1 - 24- p1n* Note corrected pin 1
1 - 28-pin

NuScope Associates



GUIDE 9-1

COPY CARD: Allows you to make back-up copies of your protected software.. With power off,
install in any free slot except # or 6. Requires 16 K RAM card, firmware (one
EPROM, and software (one disk).

ST

0889800% oo
: 9 -

U
pos2008s °

SEQUENCE ~ *INDICATES A PRECAUTION

RESISTORS R % watt, 5% SWITCH AND CABLE (continued)
7 - 6.8 K@ e R1,2,5,6,7,8,9 Solder the two wires to the lugs of the
2 - 100 Qe R3,4 switch and cover with insulation.
Slip the other end of the wires thru
CAPAC;T?RE g UF Monolithic @ C3 to C10 the large hole near R4, Tie a knot
— . 2%0 pF 2% silver mica € C2 about 1-2 cm from th§ end to act as a
1 - 2.2 UE/25v Tantalum* @ Cl "strain relief'". Slip the leads thru
— *Match + of capacitor with the soldgr holes and solder to the
+ on layout -solder side: i,é., Solder one lead to
_ ground and the other lead to the solder
SOCKETS *Match pin 1 of socket with pad connected to R4,

pin 1 on layout. Check that ALL
pins have passed thru ALL holes.  INTEGRATED CIRCUITS *Match pin 1 of IC

- 14-pin « <pin 1 with pin 1U7(white dot) on layout

8
—_ : - 74LS00 @
__._i - ;i-p}n - 741502 @ U8
e - 74LS05 @ U1,3,5
SWITCH AND CABLE 74LS10 @ U2

74LS30 @ U4,6
74LS175 €@ U9
2716 EPROM @ U10

1 - pushbutton switch, single pole
single throw (SPST)

2 - 50-60 cm lengths of insulated
wire

(SN IR IS Sy e
1

[T

NuScope Associates ="

]



GUIDE 9~2

SNAPSHOT :

Allows user to make backup copies of protected software. With power off,

install in any slot except . Requires 64 K of RAM, firmware (one EPROM),

and software (one disk).

SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5%
2 -100 @
7 - 6.8 KQ

SOCKETS *Match pin 1 of sockets with
pin 1 on the layout. Check
that ALL pins have passed
thru ALL holes

8 - 14-pin
1 - 16-pin
1 - 24-pin
CAPACITORS C
1 - 270 pF
8 - 0.1 uF Monolithic @ poitions

labelled ".1"

1 - 10 uF/16v radial *Match + of

SWITCH & CABLE

1 - pushbutton switch, SPST (single

pole-single throw

2 - 50-75 cm lengths of insulated

wire

NuScope Associates

w0

SWITCH & CABLE (continued)

Solder the ends of the two wires to the lugs
of the switch and wrap with insulation.

Pass the other end of each wire thru the holes
of the component side as shown and solder them
to the solder side.

to switch

t
4
| T

GRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout

1 - 74LS00
1 - 74LS02 pin 1
3 - 74LS05 \
1 - 74LS10
2
1
1

- 74LS30
- 74LS175
- 2716 EPROM




GUIDE 9-3

ROM BLASTER CARD: Allows user to read, write, or copy 2708-16-32 or 2508-16-32
EPROMS. With power off, insert in any slot except §. Requires
software (one disk). E S IR

u3-*®

94
(o4
O
B ¢
[
[e]
o]
)
O
[o]
o

I

Ao qgQoo

cCooLeERIRLE
—

PLCCgQEgase
— N\
T

SUGGESTED ORDER OF INSTALLATION SRR
INDICATES A PRECAUTION
DIODES D *Postion banded end (cathode) of  SOCKETS (continued)

diode as shown 1 - 8-pin pin 1>
3 - IN4001 @ CRI1,2,4 cathode end — 4 _ 14-31n upper 1eft for
— 1 - IN758A 6.2 V Zener — 5 _ 16-pin ALL sockets
- @ CR3 — 1 - 40-pin
1 - IN751A 5.1 V Zener - - Personality Select Sockets
@ CR5 1 - EPROM Socket, Zero Insertion

RESISTORS R % watt, 5% *R5,6 is not silk- Force (ZIF)
1- 10 Q@R3 screened on the CAPACITORS C

1- 50 Q@R4 card 1 - 0.001 uF @ C15
1-2390 q @R7 15 - 0.1 uF e C2,4,5,6,7,8,9,10,11
2 - 1Ko @R1,15 €12,13,14,16,17,18
1-2.2K2@R9 2 - 22 uF/63v Axial* @ C1,3
2 - 2.7 Ko @ R10,11 *Match + of capacitors
1 -6.8K20R8 ' with + on the layout
———-? ) ig ig g 52612’13 TRANSISTORS Q *Match the three EBC transitor
——1-1.5M @ Rl4 lTeads correctly :
—_— ) 3 - 2N5550 or 2N5551 @ Q1,2,3
JUMPER T 2 - 2N2907 @ Q4,5 B
2 -0J1,2 -1 - 2N2222A @ Q6 ‘5' .
SOCKETS *Match pin 1 of sockets with pin 1 C 6-8t
(square pad) on the layout. Check : . .
that ALL pins have passed thru ALL *Only E is silk-screened on the Tayout
holes , (continued)

NuScope Associates




ROM BLASTER CARD (continued)

INTEGRATED CIRCUITS *Match pin 1 of ICs with pin 1 (white dot) on the layout.

' Refer to SOCKETS for Ul & U3

CD4040B @ U2 12-stage binary/ripple counter pin 1»

74502 © U4 ' upper left for

740504 @ U5 ALL ICs

one of
6820 or
6821 or
6521

7415367 @
NES55 @
7407 @
q
e

1
1
1
1.

741500
7820

— D
1 | I | 1

1111

13 20 V voltage regulator* U13

*Position metal (heat sink) of <metal of heat sink
voltage reqgulator along the [ffffj

double bar on the layout

PERSONALITY SELECT SOCKETS: plug-in adapters (16-pin component carriers strapped as
shown) are used to reconfigure the programming socket to match the type of
ROM 18

EPROM being programmed.
. {3
Al0  ROM 19 15 > 4
PPH ROM 20914
PPL  ROM 21 $13 ."

TTL1 ROM 24 ¢12 "
b1 /
)10
o

SIGNALS 2716 2716
3-voltage 5-volt only

-

- A--,
'\'%
oo

>~ 4

@ N P R

AL

Py
P G G G
OO O

2708 7532 2732

J/_——__—‘ dEE
Use diodes as shown when N, ] :
programming 2732A or X [
2815/2816 EPROMS: { N 'r—’—”’_* |
2 - IN5231 5.1V Zeners 1 ] 1 ] )
1 - 1N4001 ? ///////1. $ ///////1» //////f.
* [ 3 JP S



GUIDE 9-4

EPROM PROGRAMMER:

power off, install in any slot between 1 § 5.

*NOTE THE B3
COMPONENT
CHANGES C
D
E
SEQUENCE  *INDICATES A PRECAUTION
DIODES D *Position banded end (cathode)
of diode as shown
3 - 1N4148

cathode end

|

1 - LED *Position longer lead (+) of LED

as shown on the layout

@ A-9
RESISTORS % watt, 5% (unless indicated)
1 - 10 KR @ A7
1 - 4.7 KQ @ A8
1-2.2 KQ @ B8
1 - 100 Q @ B8-9 in place of 1 KQ
1 - 22 Q@ B8-9 in place of 220 Q
1 -4.7 K2 @ B9 in place of 2.7 k&
1 -2.2 KQ e B-C7
1 -1.0 @, W e CI0 in place of 2.2 Q
1 - 1KQeC-D9 in place of 2.2 KQ
1 - 22 KQ, YW @ D9 in place of 25 KQ
1 -2.2K0eEl
INDUCTOR L

1 - 100 udH RF choke

SOCKETS *Match pin 1 of sockets with pin 1 on

the layout. Check that ALL pins have
passed thru ALL holes

9 - 14-pin

1 - 16-pin

1 A _rnain

]

*This card requires modificaticss

to program 2764 EPROMs,

Allows user to read, write or copy 2708,16,32,64 and 2532,64. With

Requires firmware (one EPROM).

CAPACITORS C

1 - 100 pF
5 - 0.1 uF Monolithic *delete 2 caps
- at A-BS § E2
1 - 22 yF/16v Tantalunt @ D10

1 - 33 uF/16v Radial*@ B10

*Match + of capacitors with
+ on layout

INTEGRATED CIRCUITS *Match pin 1 of IC
with pin 1 on layout

1 - 74LS04

1 - 74LS20 pin 1 »

1 - 74LS74 for ALL
____.1 - CD4040 sockets

1 -~ TL497 & ICs

1 - 7406

1 - 6821P
1 - 2716 EPROM
TRANSISTOR Q

1 - 2N3904 *Install the EBC leads

as shown on the layout

SWITCH

1 - SPST PCB mount @ SW

{continued)
=

appie~seed

Wf' NuScope Associates

4

4



EPROM PROGRAMMER (continued)

PERSONALITY SELECT SOCKETS
Plug-in adapters (14-pin component carriers strapped as shown) are used to

reconfigure the programming sockets (labelled on the layout) to match the
type of EPROM being programmed.

14 8
2708
standard 2716
EPROMS 2732
2764
1 7
1': o ~ 8
/[ non
standard 2532
EPROM
g
14 8
1 |
non
standard 2564
' EPROM
T 7 '

EPROM PROGRAMMER: The component side of this card is NOT silk-screened. Refer to
the Guide on the previous page for component placement.

e
w5

4

&

O

c/
o

o4
\
e




GUIDE 9-5
)

#

AP~64 EPROM WRITER: Burns 2716-32-64 EPROMS. Functions include: write, read, copy, verify,
blank check, monitor. Requires firmware (one EPROM) and documentation. *

SRR ST S S U S S S SR
i

".‘\,’»,'v}'l' : ’jf

:,/l Ra_JR7\ RG ’Rsv—ﬁ ! :
R e A
2! o

D U Y
o e

YR S LSRN SR

-
'
3
!
o
-
-
o
~
-
e
{

2 : -4
#
naa ]
PES
i
#
SEQUENCE *INDICATES A PRECAUTION HIH i
DIODES D *Position banded end (cathode) CAPACITORS (continued) 4
of diode as shown 1 - 2,2 uF/25V Radial* @ Cl .
0->{-0 cathode end 1 - 10 wF/16V Radial* @ C6
2 - 1N4001 @ D1,2 *Match + of Radials with 4
1 - LED *Position longer lead(+) as LFoon the layout ,
shown an the layout @ D3 TRANSISTOR Q *Position the EBC leads C |
: as shown L
RESISTORS R 4% watt, 5% 1 - 2N3904 @ Q1 @B L
1- 1 QeRrl ~— A 0 G
—1- 27 QeRr7 SWITCHES
1 -100 © @ R10 1 - SPST .@_sw *up position for ''on'" o
T 1 -120 9 @ R6 1 - 8-position DIP @ Ul1l0, select as shown: ;
1-680 Q@ R4 2716 - 1,2,3 on :
3 - 4.7 KQ @ R5,8,9 2732 - 4,5,6 on )
1 - 10 KQ @ R3 2764 - 5,6,7,8 on
1 - 5KQ2 2-cm rectangular trimpot,  INTEGRATED CIRCUITS *Match pin 1 of ICs with  *
multi-turn adjustment @ R2 pin 1 on the layout
INDUCTOR L 1 - 74LS04 e US pin 1»[O !
_1-100wd €L 1 -74L820 e u7 for all sockets .
SOCKETS *Match pin 1 of sockets with pin 1 —— i - égigzg g Ug and ICs
on the layout. Check that ALL — - 197 U ‘
pins have passed thru ALL holes —1-T ¢ ul "
5 - 14-pin 1 - 7406 e U2
— 1 7 Toopin —_1-6821P e U4 .
1 - 24-pin 1 - 2716 EPROM @ U3
1 -40-pin NOTE: Adjust trimpot @ R2 for correct voltage
1 - 28-pin ZIF (Zero-Insertion Force) as outlined in the documentation .

CAPACITORS C
1 - 100 pF disc ceramic @ C4
" 7 _ 0.1 uF Tantalum @ C2,3,5,7,8, = )

C9.10 oope—seed



GUIDE 9-6

SUPER BURNER:

Read, program any standard single-voltace EPROM including 27---.- series

08, 16, 32, 32A, 64, 64A, 128, 128A, 256, 512 at either fast or normal burn speeds.

With power off, install in any slot.

NOTCH ON EPROM GOES UP

N:'.__,_. e e e

. . HHITE-SHITCH

Requires software ( one diskette).

 ________ EPROM PROGRAMER e

SEQUENCE *INDICATES A PRECAUTION

DIODES D *Position banded end (cathode)
of diode as shown

A
cathode
- 1IN270 @ 270
- 1IN914 @ 914
12V 500 mw Zener @ 12V
- 14V 500 mw Zener @ 14V
- 22V 500 mw Zener @ 22V

% watt, 5% *Except 9.1 Q
@ 10 *% watt, 5%

()
o
t
N
~
=
e

IL (RF CHOKE) L
1 - 100 uH @ 100

SOCKETS *Match pin 1 of sockets with pin
1 on the layout. Check that ALL pins
have passed thru ALL holes

2 - 14- p1n
1 - 16- p1n
~ 5 - 20- -pin

1 - 28-pin ZIF (Zero Insertion Force)

TRANSISTORS Q *Match EBC leads of
transistors with EBC on the layout
1 - 2N3904 @ Q1

CAPACITORS C
1 - 150 pF
6 - 0.1 uF Monolithic @ .1

*Match + of the following AXIAL capacitors
with + on the layout

@ 150

1 - 15 uF/25V axial* @ 15
1 - 100 uF/16V axial* @ 100
1 - 220 uF/50V axial* @ 220

SWITCH *Note "ON" position
1 - 10-position DIP for EPROM select

INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout

1 - 74LS07 @ 7404
7415138

1 .
1 . 74,5245 PNl
3 - 74LS273
1 - 74LS374
1 - TL497ACN
SWITCH SETTINGS Set DIP switches ON accord-

ing to the chart on the Tayout

e.g. For 2716 set # 2,4,6 ON

THE FOLLOWING ARE NOT SHOWN ON THE CHART:
For 2708 set #2,4,6 ON (as for 271%)
‘For 2764A set #1,4,7,8 on
For Toshiba 27256

set #1,3,7,9 CN

Jumpers:
3 - strap @ 0—e@




GUIDE 9-7

EXCEL BQRNER: Allows user to read, write, copy 2716, 1732, 2732A & 2764 EPROMs,
With power off, install in any slot. Requires software (one diskette).

rn. Rﬁ(‘KFT PROG
k? 1 : &3

3 0u9 1 ) ) POWER\‘Q
o o 033'0 ST TR . N

10.f & 1801 0

ﬁl Ei o
: .785»0 ‘_J

o accccooo

pin p1n

UVVVVV

oﬂgrg o Ql2-Tp12A
. o 2K

Q3.4-MP53704
C—{10K- © CAPS=0-1uf

SUGGESTED SEQUENCE *INDICATES A PRECAUTION

RESISTORS R % watt, 5% TRANSISTORS Q *Match ebc Teads of
1-0.33 Q*2 watt transistors with ebc on the layout
1 - 180 @ 2 - MPS3704 @ Q1
1- 270 Q 2 - TIP32A @ Q1,2 Secure the top
1 - 470 @ of the TIP32A transistors to the
1 - 1 KQ card with two nuts and bolts
— 1.,z INTEGRATED CIRCUITS *Match pin 1 of
— 5 _ .3rKQ ICs with pin 1 on the layout
—_— 1 - UA78S40
3 - 10 KQ _—
S 2 - 8212
- lzka 1 - 6821
1 - 47 KQ —_—
1 - 230 K@ LIGHT EMITTING DIODE
2 - 5 KQ Trimpot 1 - LED @ PROG POWER
SOCKETS *Match pin 1 of sockets with pin INDUCTOR L
1 on the layout. Check that ALL pins 1 - 330 pH
have passed thru ALL holes -
1 - 14-pin
1 - 16-pin [
2 - 24-pin A pin 1
1 - 40-pin pin
1 - 28-pin ZIF (Zero-Insertion Force)
CAPACITORS C
1 -0.01 F
4 - 0.1 yF Monolithic @ B
*Match + of the following capacitors
with + on the Tlayout NuScope
2 - 16 uyF/16V Tantalum* Associates

2 - 220 uF/25V Axial* @ 220 uF




GUIDE 10-1

RGB CARD: Allows the user to interface an RGB colour monitor to the computer.
With power off, install in slot number 7.

3:255
228175

_"msnpn ;:::ngw
'::::ss.&

LS1

| 7f§§£:‘g ﬂ;s;gg}

—— e T

AN

3 ==l ST75
KR

AAAAA
,,,,,
: i

SUGGESTED ORDER OF INSTALLATION

3%
INDICATES A PRECAUTION : INTEGRATED CIRCUITS: *Match pin 1 of IC
RESISTORS: R % watt, 5% with pin 1 (white dot) on layout
3-220 @ 1 - 741510
T 5-470 @ T 4 - 741514
3 - 1KQ T 1 - 74LS27
— —__1-74s30 3
CAPACITORS: C 1 - 74LS32 pin 1 - white dot for ALL
'8 - 0.1 yF Monolithic % : ;2t§;g sockets and ICs
SOCKETS: *Match pin 1 of sockets with —i : ;3{2%9;
pin 1 (white dot) on the layout. —— 2 _ 74.5257
Check that ALL pins have passed — 1 - 7415259
__ 11 - 14-pin thru ALL hoTes T 1 - 7415393
11 - 16-pin 1 - 745175
) T2 - 745189
CONNECTORS : —— 1 - 825123 PROM

1 - 1x4 male header strip, right-angle

@ A on the layout for input from
motherboard
1 - 1X10 male header strip, straight

@ B on the layout for output ~

to RGB monitor apple-seed
Refer tc appropriate user manual & o
for correct interfacing




GUIDE 10-2

TIME CARD!  Real time clock/calendar with on board battery backup power,

charges when the computer is on. With power off, install in any slot
except # (slot 5 recommended). Requires software (one disk).

EEEEERR

Lo

~ 2ERSWSWS
SEReLaEOC
LU WL g

[CNG RO E N S

SHdUHERE L

SEQUENCE  *INDICATES A PRECAUTION

[@lN¢

o}
o
4

g

LAENE S & I o [N SuE QR
YO0 00O

DIODES D *Position banded end (cathode) TRANSISTOR Q *Install the three EBC

of diode as shown

0—>—0 cathode end

2 - 1N4148
RESISTORS R % watt, 5%
1 -200 @
1-51 Q
5 - 10 KQ

1 - 680 @ position unlabelled

SOCKETS *Match pin 1 of sockets with
pin 1 on the layout. Check
that ALL pins have passed thru

ALL holes
4 - 14-pin
5 - 16-pin
1 -18-pin
CAPACITORS C

1 - 18 pF

1 - 270 pF

- 0.01 yF

0.1 uF

30 pF variable capacitor
5.6 uF/16v axial*
*Match + of capacitor
with + on the layout

[ N
t

transistor leads correctly
1 - 2N3504 @ TR

CRYSTAL Y

1 - 32,708 Kz ¢ XT  on | = off
SWITCH %

1 - 8-position DIP S.W =
BATTERY

1 - 3.6V NiCad rechargeable
appropriately mounted

INTEGRATED CIRCUITS *Match pin 1 of IC with
pin 1 on layout
- 74LS01

1
T 1 - 74LS04 pin 1»r<
T 1 - 74LS08 upper left for
T 1 - 74LS10 ALL sockets
— 2 - 74LS174 and ICs

3 - 7418367

1 - MSM5832 real time clock/calender

(OKI)

NuScope
Associates

B

 §

t_3

L3




GUIDE 10-3

INPUT/OUTPUT CARD: Universal interface card with prototyping area for custom design.
Install either Peripheral Interface Adapter MPU or Programmable

Interface Adapter MPU.
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SEQUENCE *INDICATES A PRECAUTION

SOCKETS *Match pin 1 of sockets with pin 1
(dot) on the layout. Check that
ALL pins have passed thru ALL

holes
2 - 14-pin
2 - 16-pin
1 - 40-pin
CONNECTORS

2 - 2-pin male header, straight @ J1,2

INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout
2 - 74LS00 quad 2 input NAND gate
2 - 8T28 quad tri-state bus transeiver

ONE OF THE FOLLOWING:
1 - 6821 Peripheral Interface Adapter
*Note pin 1 position
OR
1 - 8255 Programmable Interface Adapter

*Note pin 1 position

MODIFICATION: If necessary, drill the feed-
thru hole labelled "Drill'" on the layout
to prevent a short between GND & +5V

NuScope Associates
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GUIDE 10-5

IEEE-INSTRUMENT CONTROLLER CARD: A parallel communication interface between the host
computer and digitally-controlled equipment (for test, measure and control).
Supports the instrument bus sanctioned by the IEEE. With power off, install
in any slot except # (solt 3,4,or 5 recommended). Requires firmware (one EPROM) -
and documentation,
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SEQUENCE  *INDICATES A PRECAUTION

RESISTORS % watt, 5% CONNECTOR .
2 -220 @ @R1,2 1 - 2x12 male header strip, straight @ J2

1 - 2.2 K@ 8-pin SIP between U9 & Ul0
*Pin 1 (common) is directly  INTEGRATED CIRCUITS *Match pin 1 of ICs
between Ul2 & Ull with pin 1 on the layout

SOCKETS *Match pin 1 of sockets with pin 1 —— 5 _ o410 . 8 V0254

on the layout. Check that ALL —— 1 - 2716 EPROM @ U6

pins have passed thru ALL holes. —— 1 - 6821 PIA @ U7
—4-l4-pin 0 hip1 e — 1 - DP8304B @ U ("8" is missing)
4 - 16-pin pr aLL 1 - 74LS09 e U9
— 2 - 20-pin goepets 1 - 741803 @ U10
— 1 -24-pin an4 1cs T 1 - 741800 e U1l
1 - 40-pin — 1 - 741502 @ U12
CAPACITORS C RAM OPTION

3 - 0.1 uF Monolithic @ C1 (between 1 - 1x2 male header strip, straight @ RAM-
U7 & "RAM"), C2, C3 Jumper the two pins and replace the

i 2 8 RAM @ U6
TRANSISTOR Q *Install the three EBC leads EPROM with 2K x

as shown
1 - 2N3906 @ Q1

C .
£
GB =

¢ »
potew )



GUIDE 10-6

A/D-D/A CARD: A data acquisition, recording, and monitoring system. Has on-board
8-channel (optional 16-channel) analog to digital converter, as well
as expandable l-channel digital to analog converter. With power off,
install in slot number 2. Requires software (one disc).
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SEQUENCE  *INDICATES A PRECAUTION

RESISTORS R % watt, 5% CONNECTOR
4 - 4,7 KQ @ R1,2,3,4,5 1 - 2x13 male header strip, straight

1 - 10 KQ 11-pin trimpot @ RN*
*Position common pin as shown by the arrow
1 - 100 K@ 2 cmrectangular trimpot,

INTEGRATED CIRCUITS *Match pin 1 of ICs
with pin 1 on the layout

multiturn €@ R6 _ 1 - 74LS00 @ IC16
. ) ) 3 - 74LS02 e IC1,3,14
SOCKETS *Match pin 1 of sockets with pin —— 1 - 74LS04 @ IC17
1 on the layout. Check that ALL ——
. 1 - 74LS832 @ IC32
pins have passed thru ALL holes —— 2 _ 74LS74 e IC11.13
S 2 - lj'P?“ 2 - 7418365 @ IC7,8
— 5 16'P?“ T 2 - 7418373 e IC5,6
— - ZO'P%H T 1 - DM74159 e IC2
— ] - 24'P}n T 1 - DACO808 @ IC4
— 28‘P?“ 1 - ADCO808 @ IC15 *For 8-channel
— 40'P?“ T 1 - MC1456 @ IC9
— & - &Y-pin — 1- - e IC10
CAPACITORS C 1 - ADCO816 @ IC18 *For 15-channel

1 - 100 pF @ C8
20 - 0.1 uF Monolithic @ C1,2,3,4,5,6,7
c8,9,10,11,12,13, 14 15 16

*USE ETTHER IC15
CABLE OR 1C18 BUT NOT BOTH
1 - to suit

C17,18,19,20,21 —_—
TRANSISTOR Q *Position the three EBC leads
correctly
1 - 2N3904 ﬁ

w NuScope Associates



GUIDE 10-7 .

K-CLOCK CARD: Real-time clock/calender with 3.6 V rechargeable battery on board.
Battery charges when computer is on. With power off, install in any slot
except P (slot 5 recommended). Requires software (one disc). !

SUGGESTED ORDER OF INSTALLATION *A PRECAUTION _
DIODES D *Position banded end (cathode) of TRANSISTOR Q Install the EBC leads as

diode as shown shown on the layout
T— 1 - 2N3904 @ Q \
A CRYSTAL Y )

) qaspode end 1 - 32.708 KHz @ XT

- . SWITCH h
RESISTORS R i watt, b except 220 @ 1 - 8-position DIP @ INTERUPT SET .
— 1- 619 o @610 BATERY \

2 - 1.80 KQ 1 - 3.6 V NiCad, rechargeable
1 -49.9 KQ appropriately mounted .

INTEGRATED CIRCIUTS *Match pin 1 of ICs a

SOCKETS *Match pin 1 of sockets with with pin 1 on the layout

pin 1 on the layout. Check

that ALL pins have passed -———-i - ;Ztggi
, _ thru ALL holes pin 1» T 1- 74510 *
— 16-Bin upper left 1 - 741521
— 1 -18-pin for ALL ‘ 2 - 74LS174
_ sockets 3 - 74LS367 '
CAPACITORS C and ICs 1 - MSM5832 (OKI) real-time .
1 - 10 pF clock/calender
3 -0.1vyF *
1 - 10 uF/40V Axial *Match + of
axial with+ on the layout
1 - 30 pF variable capacitor .

NiISecone Accaciatec w .



GUIDE 10-8 -

6522 VIAL Allows user to perform I/0 and timing/counting functions in 6502-based
systems, The 6522 VIA chip shares the same bus and control signals provided
by the 6502 MPU, Has four 16-pin sockets for connection to peripheral
devices. With power off, install in any slot except . Requires documentaion.

SUGGESTED SEQUENCE “INDICATES A PRECAUTION

RESISTORS R % watt, 5% JUMPERS
2 - 1KQ@R1,2 2 - 2-pin male header as feed-thru
2 - 4.7 KQ @ R3,4 @ IRQ & MNI
. . . 1 - solder jumper on solder side for
SOCKETS *Match pin 1 of sockets with pin 1 —— ,
on the layout. Check that ALL %sz iupplﬁeg?r peripherals
pins have passed thru ALL holes equ
1 - 14-pin
2 - 40-pin

4 - 16-pin for connection to peripheral
devices via ribbon cables

CAPACITORS C
3 - 0.1 uF Monolithic @ C1,2,3
1 - 100 pF Disc @ C4

INTEGRATED CIRCUITS *Match pin 1 of ICs with
pin 1 on the layout
1 - 74LS05
2 - R6522P VIA (versatile interface
adapter) IC

pin 1 »
_upper left for
ALL sockets
and ICs




GUIDE 10-9

PRO-TIME CARD: Versatile real time clock/calender used with DOS & ProDOStm operating
systems. Gives access to year, month, day, hour, minute, second, for dating files.
With optional transducer can give remote control of AC outlets. With power off,
install in any slot 1 thru 7. Requires software (one disk) & firmware (one EPROM).

:"ﬁﬁ ’@\. ; . .

0 Ql

S oy

e

" n

Yo ' ~ % Rl :
A 7 N
' 2716 EPROM:
Requires two cuts
& two jumpers as
shown on layout

LT e O .

5 . “ 0—_—’ T E w} A i
4526 # /000095959 0P LD (0, a0 B

L CLOCK .

o 5

SEQUENCE *INDICATES A PRECAUTION
DIODES D *Position banded end (cathode) CRYSTAL Y

of diodes towards the band on the 1 - 32.768 KHz @ Y1
YU s @ Dl TRANSISTORS Q *Position EBC transistors leads
1 - IN40O1 @ D2 as 523?304 " B
- = Q1a233,436
RESISTORS R % watt, 5% 1 - 2N3906 B Q5 C&:ZE
1 - 82 Q @RI10
T 1-470 Q@ RI6 SWITCH L
— 1. 1kKku@RI5 1 - two-position DI? @ SW1
— 2 _.3.3KQ @ R6,9 (set/protect switch)
1 -4.7 KQ @ R17 CONNECTORS
3 - 10 KQ @ R1,7,11 1 - 2-pin header, male, 90° @ Pl
1 - 15 Ko @ R14 (for optional transducer)
T5- g
e i 1 - 3.6 V rechargeable NiCad (GE DS3D)
SOCKETS *Match pin 1 of sockets with pin 1 (or appropriate substitute)
on the layout. Check that ALL pins * . .
have passed thru ALL holes INTEGRATE? CIR%HIT? Mitch pin 1 of ICs with
6 - 14-pin ! o pin 1 on the layou
— 3 - 16-pin PI" 1 - 741508 @ U4
— 1 7 24.pin - 741527 @ U10
_— - 74LS74 0B U6
CAPACITORS C * - 74LS109 @ U7 NuScope Associates

1 - R2 pF@C7*
6 - 0.1 uF Mono115K:d % c1,2,3,4,5,6
1 - 4.7 uF/16V Radial* @ C9 Match +
of Radial with + on the Tayout
1 - 5-50 pF Trimcap @ C8

[ LactleTng adsiiet+ )

7415126 @ U8
- 74LS132 6 U5
- 74LS174 @ U3

- UPD1990C (NEC) @ Ul clock IC
- CD4050 @ U2

[ S S S T T T G S e
]

T




GUIDE 10-10

MULTIFUNCTION II (IIe): Provides: serial printer port; RS232 asynchronous serial
communications port for remote terminal or external modem; real time clock/calendar
with battery back-up. With power off, install in slot 1. Requires software
(one diskette) and firmware (one EPROM).

Q2 .: - .
{"U10 . 8 CONFG A 1
S S TE 2 T ey I

1
R PR e
?
L
- . o
I
TR T
oo oLt
o g . »
% R R - n A 5 oF
P
" - - o ry
= $ 3
" “
"

N EFECIs
o £

8 CONFG B 1a+ASSY 202045 KN ~

2
WIPP PR W

¢ QRoamnan a

SEQUENCE  *INDICATES A PRECAUTION
DIODE *Position banded end of diode
towards the arrow CRYSTAL Y
1 - IN914 @ CR1 1 - 32,768 KHz @ Y1

1 - 5.068 MHz @ Y2* Fold crystal flat
against the card before soldering

X

ESISTORS R % watt, 5%
4 - 4.7 Ko @ R1,7,8,9

5 - 10 Mo @ R2,3,4,5,6 SWITCH
2 - 4.7 K 10-pin SIP* bussed, 1 - 8-position DIP @ SW1 -baud rate
@ SIP 1,2. *Match pin 1 of SIP .
. .? HEADERS male, straight
with pin 1 on layout ~2 - 1x8 @ CONFG A,B -slot select
SOCKETS *Match pin 1 of sockets with pin 1 - 2x3 @ INI
1 on the layout. Check that ALL pins 1 - 2x5 @ JMP1 -set clock
have passed thu ALL holes 2 - 2x7 @ P2 -printer port
8 - 1l4-pin ‘1 @ P3 -communica. port
6 - 16-pin = pin .
— 2 - 18-pin BATTERY Match + of battery with + on layout
— 3 _ 20-pin 1 -3V Lithium @ Bl
3 - 24-pin INTEGRATED CIRCUITS * Match pin 1 of ICs
. . with pin on the layout
CAPAC{TORSzg.p;Qé,Czbove R7 is NOT equipped } _ ;2L§82 @ Ug 1 - 7415367 @ U6
—_ T .y ‘ - 74L @ u 1 - 74LS373 @ U4
— 9 - 0-1uF tonolithic @ £1,3,0,7,8,% 1. 7aLs08 e U1z 1 - 1488 e U8
2 - 1 uF/16V Tantalum* @ (2,13 —— LTS ey — D 8o Ul
*Match + of Tantalum —_— ' __2 - 68AS0 @ U7,22
with + on the layout 1-74L874 @ UL 1 - COMB116 @ U2l
1 - 5-50 pF Trimcap @ C5 1 - 7418133 @ U17 1 - M5832 @ U3
_— P 3 - 7418138 @ U13 1 - 2732 @ Ul18

TRANSISTORS Q *Match ebc transistor leads ul4,15
as shown on the layout - 74LS157 @ Ul6
1 - 2N2907A @ Q1 7415245 @ U19
1 - 2N2222A @ Q2 - 7415273 @ U5

— — =
!
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PROTOTYPING CARD I;

GUIDE 11-1

solder pads on 0.1 inch spacing.
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For high-density wire wrap prototyping work.
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GUIDE 11-2

d custom work. Has on-board +5 V power bus § ground bus.

t hand-wire

-poin

PROTOTYPING CARD II: For point-to
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GUIDE 11-3
point hand

For point-to-
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GUIDE 11-4

EXTEND-A-CARD: Lifts card 5 cm above the motherboard for easy testing & servicing.

Secure a 50-pin card edge connector to the top of the card.so that the pins

of the connector line up with the traces on the card. Centre the connector and
solder the end pins to the card. Check that pins are correctly Tined up. Solder
the remaining pins to the card. Appropriately label one end of the connector

pin 1 and pin 26.

SOLDER CARD EDGE CONNECTOR
10
TOP OF CARD

gold fingers

CONNECT TO MOTHERBOARD

| Y Y o B . D 3 N



GUIDE 11-5

EK CARD EXTENDER: Lifts card 11 cm above the motherboard for ease of servicing
testing and troubleshooting.

Secure a 50-pin card edge connector to the top of the card so that the pins

of the connector 1ine up with the traces on the card. Solder the four end pins

to the card. Check that the rest to the pins are aligned. Solder the remaining
pins to the card. Appropriately label one end of the connector pin 1 and pin 26.

SOLDER CARD EDGE CONNECTOR
T0
TOP OF CARD

gold fingers

INSTALL IN MOTHERBOARD




GUIDE 11-6

spacing.

Has approximately 2,000 solder pads on 0.1 "

OTYPING IV

For high-density wire wrap prototyping work.:
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GUIDE 11-7

JK EXTENDER: Lifts card 9 cm above the motherboard for easy testing & servicing.

Secure a 50-pin card edge connector to the top of the card so that the pins

of the connector line up with the traces on the card. Centre the connector and
solder the end pins to the card. Check that pins are correctly lined up. Solder
the remaining pins to the card. Appropriately label one end of the connector
pin 1 and pin 26.

SOLDER CARD EDGE CONNECTOR
10
TOP OF CARD

e e T T s ——

(O

gold fingers

CONNECT TO MOTHERBOARD

NuScope
Associates




GUIDE 11-8

APL PROTOTYPING V: Two-sided prototyping PCB for poin-to-point or wire-wrap custom
work. Solder pads are on 0.1 spacing. Has power and ground bus. Documentation
available from supplier.
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