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So0l-PC SINGLE BOARD TERMINAL COMPUTERTM SECTION I

1.1 INTRODUCTION

This manual supplies the information needed to assemble,
test and use the Sol-PC Single Board Terminal Computer. We suggest
that you first scan the entire manual before starting assembly.
Then make sure you have all the parts and components listed in the
"Parts List" (Table 3-1) in Section III. When assembling the module,
follow the instructions in the order given.

Should you encounter any problem during assembly, call on us
for help if necessary. If your completed module does not work pro-
perly, recheck your assembly step by step. Most problems stem from
poor soldering, backward installed components, and/or installing
the wrong component. Once you are satisfied that the module is cor-
rectly assembled, feel free to ask for our help.

1.2 GENERAL INFORMATION
1.2.1 Sol-PC Description

The Sol-PC is a single board microcomputer/terminal built
around an 8080 microprocessor. Support circuitry permits full im-
plementation of every 8080 function.

It features both parallel and serial communications inter-
faces, a keyboard interface, an audio cassette interface, a video
display generator, 1024 8-bit words of system RAM (random access
memory), 1024 8-bit words of display RAM, and a plug-in personality
module with up to 2048 bytes of ROM (read only memory) stored pro-
gram, and bus compatibility with-all--Precessor-Technology hardware
and firmware-pr&dicts. Power requirements for the -PC are +5 V
-de +5% at 2.5 A, +12 V dc +5% at 150 mA and ~12 V dc +5% at/200 mA.

Parallel interfacing is eight bits each for input and output
plus control handshaking signals, and the output bus is tristated
TTL for bidirectional interfaces. The serial interface circuit in-
cludes both asynchronous RS5-232 and 20 mA current loop provisions,
75 to 9600 baud (switch selectable).

Seven-level ASCII encoded, TTL keyboard interfacing re-
quires a 2 to 10 usec strobe pulse after data is stable. The dual
rate, 300 or 1200 bps (bits per' second), audio cassette interface is
program controlled and self Clocking with phase-lock loop. It
includes automatic level control in both the record and playback
modes. Recording is CUTS/Byte ‘standard compatible, asynchronously
Manchester coded at 1200/2400 Hz or 600/1200 Hz.

The video display circuitry generates sixteen 64 character
lines from data stored in an on-card 1024 8-bit word display RAM.
Alphanumeric and control characters (the full 128 upper and lower
case plus control ASCII character set) are displayed black on white

I-1



...

PROCESSOR TECHNOLOGY CORPORATION

Sol-PC SINGLE BOARD TERMINAL COMPUTERTM SECTION I

or reverse (switch selectable). Solid video inversion cursors, with
switch selectable blink, are programmable. The display output is
standard EIA, 1.0 to 2.5 V p-p with composite negative sync, with a
nominal bandwidth of 7 MHz. It can consequently be used to drive any
standard video monitor. (A monochrome TV, converted for video input,
can also be used. See Appendix VI.)

Included on the card are 1024 words of static, low power sys-
tem RAM capable of full speed operation and a plug-in personality
module which contains the software control program. Three personality
modules are avaialble for Sol:

CONSOLTM——allows simple terminal operations plus
direct control of the basic computer functions for
entering or examining data in any memory location,
or executing a program stored at a known location
in memory.

JKHIIEM——allows advanced terminal operations with
CONSOL plus screen, file and cassette tape editing/
transmission operations.

SOLOﬁTM——allows full stand-alone terminal-computer
operation.

1.2.2 Receiving Inspection

When your kit arrives, examine the shipping container for
signs of possible damage to the contents during transit. Then in-
spect the contents for damage. (We suggest you save the shipping
materials for use in returning the kit to Processor Technology
should it become necessary to do so.) If your Sol-PC kit is damaged,
please write us at once describing the condition so that we can take
appropriate action.

1.2.3 Warranty Information

In brief, parts which fail because of defects in materials or
workmanship are replaced at no charge for 3 months for kits, and one
yvear for assembled products, following the date of purchase. Also,
products assembled by the buyer are warranted for a period of 3
months after the date of purchase; factory assembled units carry a
one year warranty. Refer to Appendix I for the complete "Statement
of Warranty". '

a

1.2.4 Replacement Parts

Order replacement parts by component nomenclature (DM8131 IC
or 1IN2222 diode, for example) and/or a complete description (680 ohm,
Y watt, 5% carbon resistor, for example).
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1.2.5 Factory Service

In addition to in-warranty service, Processor Technology also
provides factory repair service on out-of-warranty Processor Technol-
ogy products. Before returning the unit to us, first obtain our
authorization to do so by writing us a letter describing the problem.
After you receive our authorization to return the unit, proceed as
follows:

l. Write a description of the problemn.

2. Pack the unit with the description in a container
suitable to the method of shipment.

3. Ship prepaid to Processor Technology Corporation,
6200 Hollis Street, Emeryville, CA 94608.

Your unit will be repaired as soon as possible after receipt
and return shipped to you prepaid. (Factory service charges will not
exceed $20.00 without prior notification and your approval.)

1.
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Sol POWER SUPPLY SECTION II

g S INTRODUCTION

The Sol power supply consists of a regulator board plus ad-
ditional chassis-mounted components. This section covers assembly
and test of the complete power supply.

2 2 PARTS AND COMPONENTS
2. Sol Regulator (Sol-REG)

Check all parts and components against the appropriate
"parts List", Tables 2-1, 2-2 and 2-3. If you have difficulty in
identifying any parts by sight, refer to Figure 3-1 on Page III-5
in Section III of this manual.

2oyl Power Supply Subchassis and Components

In addition to the Sol-REG, you will need the following
parts and components supplied with the Sol Cabinet-Chassis Kit.
Check these parts against the appropriate "Parts Iistie)"; Tables
6-1 and 6-2, in Section VI and separate them from the other cabinet-
chassis parts.

Fan Closure Plate
Power Supply Subchassis (L-shaped)

Rev A

4 each 4-40 x 3/16 Machine Screw
4 each 4-40 x 5/16 Machine Screw
4 each 4-40 Hex Nut

loléach #4 Lockwasher

l4zéach 6-32 x % Machine Screw

14 each 6-32 Hex Nut

16 each #6 Lockwasher
3 each 8-32 x % Machine Screw
3 each 8-32 Hex Nut
3 each #8 Lockwasher

11 each #6 x % Sheet Metal Screw
1 each #6 x 5/16 Sheet Metal Screw
2 each #4 Solder Lug
2 each %" Spacer, 4-40 Tapped

=
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Table 2-1. Sol Regulator Parts List.

INTEGRATED CIRCUITS DIODES and RECTIFIERS
1 1458 CPI (U2) 1 MDAlOlA (FWB2)
1 7812 (ul) 1 MDA970-1 (FWB1)
1 7912 (uU3) 1 IR106B2 oré@%ﬁi&iﬁi}SCRl)
2 1N4001 (D3 & 4)
TRANSISTORS 1 1N4148 (D2)
1 1N5231B (D1)

2 2M2222 (Q2 & 3)
1 T1P41 (Ql)

RESISTORS CAPACITORS
1 D.1 ‘ohm, =3 watt 5% 2 A ufd, —dier
of - J NSRS, % 3 15 ufd, tantélum dipped
* - onm, %4 watt, 5% 2 2500 ufd, tubular electrolytic
L 550 ohm Wkt | | +15.000 whe  etactrilisvie
2 1 K ohm, % watt, 5%
4 10 K ohm, % watt, 5%
1 56 K ohm, % watt, 5%
1 1690 ohm, % watt, 5%
1 4020 ohm, watt, 5%

a7

CABLE ASSEMBLIES

1 *Single wire, 3" (Fuse Holder to Power Switch)
1 *single wire, 3%" (Power Switch t0 Commoning Block)
1 Two wire, 10" (C8 to Regulator Board)

;]

*Chassis-mounted component

IE~-2
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Table 2-1. Sol Regulator Parts List (Continued).

MISCELLANEQUS
‘w’ﬂl Sol REG Circuit Board
W1 Heat Sink, 690-220-P
Heat Sink, 203-AP
v’} Heat Sink, aluminum

Coax Connector, female* (Video Output)
Coax Connector, male (Video Output Cable)
Coax Connector Adapter Sleeve (Video Output Cable)
*AC Receptacle, female
*Fuse Holder

*SPST Power Switch, pushbutton (S5)

AC Power Cord

*Commoning Blocks
*Clamp for cC8, 1%"

Tie Wraps

Mica Insulators

4-40 x 7/16 screw

4-40 x 5/8 screw

4-40 Hex Nut

6-32 x % screw, metal

6-32 x % screw, Nylon

6-32 Hex Nut :

#4 Lockwasher, internal Footh

Length Solder

-

H 0w NFRF®ODERFEFNDFERRREERBRERNRF R

'

*Chassis-mounted component

.
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Table 2-2. Sol-10 Power Supply Parts List.

The Sol-10 Power Supply Kit includes all Sol-REG parts listed in
Table 2-1 plus the following components:

1l *Power Transformer, T1
1 *Fuse, 3 amp Slo-Blo (F1l)

*Chassis-mounted component

Table 2-3. Sol-20 Power Supply Parts List.

The Sol-20 Power Supply Kit includes all Sol-REG parts listed in
Table 2-1 plus the following components: 5

RESISTORS CAPACITORS
1l *39 ohm, 2 watt, 5% 1 *54,000 ufd, electrolytic
RECTIFIERS : TRANSFORMERS

1 *MDA980-1 (FWB3)

¥

1 *Power Transformer, T2

MISCELLANEOUS

1 *Fan 1 b5-wire Cable Assembly

1 *Fan Guard 1 *Clamp for C9, 2%"

1l *Fuse, 3 amp Slo-Blo 2 *#10 solder lug, internal tooth
*Chassis-mounted component .. ,

I11-4.
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2.3 ASSEMBLY TIPS
23} Electrical

For the most part the assembly tips given in Paragraph 3.2
of Section III (Page III-1l) apply to assembling the Sol regulator
board and power supply.

In addition, scan Section II completely before you start to
assemble the power supply.

e 3.2 Mechanical

1. If you do not have the proper screwdrivers (see Para-
graph 2.5), we recommend that you buy them rather than using a knife
point, a blade screwdriver on a Phillips screw, and other makeshift
means. Proper screwdrivers minimize the chances of stripping
threads, disfiguring screw heads and marring decorative surfaces.

2. To assure a correct fit and tight assembly, be sure you
use the screws specified in the instructions.

3. Lockwashers are widely used in the power supply assembly
so that screws will not loosen when subjected to stress or vibration.

When a lockwasher is specified, do not omit-it and make sure you
lnstall LIt corEectly.

4. Some instructions call for prethreading holes. This is
done to make assembly easier by giving you maximum working space for
installing relatively hard-to-drive sheet metal screws. If you by-
pass prethreading instructions you will only make subsequent
cabinet-chassis assembly more difficult.

To prethread a hole, insert specified screw in the hole
and position it as straight as possible. While holding the screw in
this position, drive it into the metal with the proper screwdriver.
If started straight the screw will continue to go straight into the
metal so that the head and sheet metal surfaces are in full contact.

5. The diameter of the shank (threaded portion) of a screw
increases in relation to its‘number. For example, a 6-32 screw is
larger in diameter than a 4-40 screw. Also, a #8 lockwasher is
larger than a #4 lockwasher. '

-

2.4 ASSEMBLY PRECAUTIONS

The precautions concerning soldering and the installation
and removal of integrated circuits given in Paragraph 3.3 of Section
IIT (Page III-6) also apply to assembling the Sol regulator board.

Rev A II-5
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2.9 REQUIRED TOOLS, EQUIPMENT AND MATERIALS

The following tools, equipment and materials are recommended
for assembling the Sol regulator board:

1. Needle nose pliers

2. Diagonal cutters

3. Sharp knife

4., Screwdriver, thin %" blade

5. Screwdriver, #2 Phillips

6. Controlled heat soldering iron, 25 watt
7. 60-40 rosin-core solder (supplied)

8. Volt-ohm meter

2.6 ORIENTATION
2.6.1 Sol-REG PC Board

Location €5 (2500 ufd capacitor) will be located in the
lower right-hand corner of the circuit board when locations SCR1,
Ql and FWBl are positioned along the top of the board. In this
position the component (front) side of the board is facing up and
the horizontal legends will read from left to right; the other
legends will read from bottom to top. Subsequent position refer-
ences related to the Sol-REG board assume this orientation.

2:9.2 Fan Closure Plate

The large c1rcular cutout will be located in the upper right
qgquadrant of the plate when the heavy gauge doubler plate is facing
up. In this position the rectangular cutouts are on the left, the
front side of the plate is facing down, the back side is facing up,
and the small circular cutout is at the bottom.

5 4 ASSEMBLY-TEST

NOTE®

" Instructions that apply only to the So0l-20
are precede y an as . i9) ese
instructions if you are assembllng a
Sol-10.

Rev A N , 1I-6
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2.7. ¢ Fan Closure Plate Assembly

Refer to Drawing No's. 105001 and 105014 in Section X.
(Figure 2-1 shows a completed fan closure plate assembly.)

Figure 2-1. Sol-20 fan closure plate assembly.
(Top of plate in foreground.)

*(V‘/Steg l. Mount cooling fan and guard to fan closure plate.

Insert four 6-32 x %" binder or pan head screws from back
side of fan closure plate. (Use the holes positioned in
each quandrant of the large circular cutout.) Slip fan
guard over screws on front side of plate. Position fan so
_that air flow will be from fropnt to back side of plate and
with 1ts 1&é3ads next to the rectangular cutouts in the place.

Place #6 lockwasher on each screw and secure with 6-32 hex

nat,
WARNING
FAILURE TO INSTALL FAN GUARD MAY RESULT
IN DAMAGE TO THE Sol AND/OR PERSONAL
INJURY.
(V(/Steg . Install power on-off switch in upper rectangular

cutout in fan closure plate.
(Step 2 continued on Page II-8.)

Rev A I1-7
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Bend four retainer tabs on switch in and position switch
with terminals facing front side of fan closure plate. Push
switch unit from back side of plate through mounting hole
and bend retainer tabs outward to hold switch in place.

Step 3. Install commoning blocks on front side of fan
closure plate, one on each side of on-off switch.

Position each block with terminal #1 at top and terminal #5
at bottom and attach each block to front side of fan closure
plate with two 6-32 x % binder or pan head screws. Insert
screws from back side of plate, place block over screws, on
front side of plate, put #6 lockwasher on each screw and
secure with 6-32 hex nut.

Step 4. 1Install fuse holder in mounting hole located
between the two rectangular cutouts in the fan closure plate.

Insert fuse holder from back side of plate, position large
tab at top (next to on-off switch) and secure holder to
plate with the large lockwasher and nut supplied with holder.

Step 5. Install AC Power cord receptacle on fan closure
plate.

Position receptacle on front side of fan closure plate over
the rectangular cutout below fuse holder. Orient receptacle
with green lead at the bottom and align the receptacle and
closure plate mounting holes. Insert two 6-32 X 3% binder or
pan head screws from back side of plate through each mount-
ing hole, put #6 lockwasher on each screw and secure with
6-32 hex nut.

Step 6. “Install Temale coaxial connector on fan closure
plate.

Insert connector from front side of plate so that the
threaded end projects through to the back side. Then insert
four 4-40 ¥ 5/16 binder or pan head screws from back side

of plate through the four connector and plate mounting holes.
Place #4 lockwasher on each screw except the upper one which
is closest to the AC receptacle. Secure with 4-40 hex nuts.
(Loawe upper nut+ clnaeat to receptacle loose. )

Step 7. Prepare coaxial cable.

Cut a 13" piece of coaxial cable from that supplied with the
Sol-PC kit. Strip away one inch of the outer insulation at
both ends to expose. .shield. Unbraid shield at one end and
twist it into a single lead. Do the same thing at the other
end. Tin shield lead at each end and solder a #4 lockwasher
lug to each lead. Then remove L" of the inner conductor

insulation at both ends. (See Figure 2-2.)
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Sol POWER SUPPLY SECTION II

l3l|

Figure 2-2. Coaxial cable preparation.

(\l Step 8. Connect coaxial cable to coaxial connector in-
stalled in Step 6.

Solder inner conductor on one end to the pin of the connec-
tor. Remove hex nut on upper connector mounting screw
closest to AC receptacle, place lockwasher lug (coaxial
shield) on screw and reinstall hex nut.

() Step 9. Connect fan closure plate wiring.

(\J,Install the 3%" power switch-to-commoning block cable
supplied with your Sol-REG kit. Connect the female
spade lug end to the upper terminal of the on-off switch
and the commoning block lug end to the #l1 terminal of
the commoning block closest to the fan.

(‘4 Install the 3" fuse holder-to-power switch cable sup-
plied with your Sol-REG kit. (This cable has female
spade lugs at both ends.) Connect one end to the bottom
terminal of the on-off switch and the other to the

. longer male spade lug on the fuse holder.

(“6 Connect the AC receptacle wire closest to the fan to the
other fuse holder lug.
NOTE
The green AC receptacle wire will be
connected .later.
(\‘ Connect other AC receptacle wire to terminal #4 on the

commoning block furthest away from the fan.

*(\A Connect upper wire of fan cord to terminal #3 of the
commoning block closest to fan.

*(a‘ Connect‘léwer wire of fan cord to terminal #5 of common-
ing block furthest from fan.

(q{ Put fan closure assembly to one side.
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SECTION II

Sol-REG Assembly and Test

All assembly drawing information is on the PC board.

solder bridges
similar defects.

Step 10. Visually check Sol-REG board for
(shorts) between traces, broken traces and

If visual inspection reveals any defects, return the board
to Processor Technology for replacement. If the board is
not defective, proceed to next paragraph.

Step 11. Install the following resistors in the indicated
locations. Bend leads to fit distance between mounting

holes, insert leads, pull down snug to board, solder and
trim,
LOCATION VALUE (ohms COLOR _CODE
(v{ R1 = none
(y R2 330 orange-orange-brown
( R3 0. SR brown-black-orange
( J R4 lo K " " "
( V/ R5 IR brown-black-red
(-4/ 6 68 blue-gray-black
( R7 10 K brown-black-orange
(\f RS8 I=ak brown-black-red
(“4’ RO 56 K green-blue-orange
( R10 10 K brown-black-orange
(sd: Rl 1690 brown-blue-white-brown
(/ R12 4020 yellow-black-red-brown

(MJ/Step 12. 1Install U2 (1458CPI) in its location between C2

o

¥

Rev A

and C3. U2 is positioned with pin 1 in the lower left-hand
corner and soldered into place. See "Loading DIP Devices"
in Appendix IV. /

sggg 13. Install diodes D1 (1N5231B), D2 (1N4148), D3 and
(1N4001). Bend leads to fit distance between mounting
holes, insert leads, pull down snug to board, solder and
trim. BE SURE to position D1 with its cathode (dark band)
to the left, D2 and D3 with their cathode at the bottom, and
D4 with its cathode at the top:

Step 14. Install the following capacitors in the indicated
locations. Take care to observe the proper value, type and
orientation, if applicable, for each installation. Bend

leads outward on solder ‘(back) side of board, solder and
trim.

(See NOTE on Page II-11l.)
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Sol POWER SUPPLY SECTION II

NOTE

Disc capacitor leads are usually coated
with wax during the manufacturing pro-
cess. After inserting leads through
mounting holes, remove capacitor and
clear the holes of any wax. Reinsert
and install.

LOCATION VALUE (ufd) TYPE ORIENTATION
(NJ( T - 15 Tantalum "+" lead bottom right
(qf c2 ki Disc None
(. T3 sk Disc None
(4, c6 15 Tantalum "+" lead right
(\jf £7 15 Tantalum "+" lead left

(d{ Step 15. Install 2500 ufd capacitors in locations C4 and
C5. Bend leads to fit distance between mounting holes,
insert leads, pull down snug to board, solder and trim. Be
sure to install C4 with its "+" lead to the right and C5
with its "+" lead to the left.

(4( Step 16. Install Q2 and Q3 (2N2222) in their locations.
The emitter lead (closest to tab on can) of Q2 is oriented
toward the left and the base lead toward the bottom. The
emitter lead of Q3 is oriented toward the bottom and the

v{/baae lead toward the right.

( Step 17. Install small black "star-shaped" cooling fin
(heat sink) on Q2 by slipping it down onto the can. Be sure
heat sink does not touch any other component on the board.

(V{lStep 18. Install bridge rectifier FWB2 (MDAlOlA) in its lo-
cation at the bottom of the board. Position FWB2 with its
"+" lead at the top and its "-" lead at the bottom, insert
leads, solder and trim.

(v( Step 19. 1Install large heat sink, Ul and U3 in their loca-
tions on the bottom left corner of the circuit board.

(J‘ Position large black heat sink, (flat side to board)
over the square foil area in the lower left corner of
the PC board. Orient sink so that the two triangular
cutouts in the sink are over the two triangles of mount-
ing holes in the board.

(J‘ Position Ul (7812) on heat sink and observe how leads

must be bent to fit mounting holes. Note that the cen-
ter lead must be bent down approximately 0.2 inches

(Step 19 continued on Page II-12.)
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Sol POWER SUPPLY SECTION II

(~‘ Position Q1 (T1P41), with component nomenclature up, on
heat sink so hole in Q1 package is aligned with the holes
in sink and PC board. Observe how the leads of Ql must
be bent down to fit the pads for Q1 and bend them accord-
ingly. Place rectangular mica insulator between heat
sink and Ql, insert leads (emitter lead to right) and
fasten Ql, insulator and heat sink to board with a 6-32
x % Nylon screw, lockwasher and nut. Insert screw from
back (solder) side of board and drive nut finger tight.

(J{rPosition FWB1 (MDA970-1), with "+" lead to the right, on
heat sink, determine how leads must be bent as you did
for Q1, and bend leads. Insert leads ("+" lead to right)
and fasten FWB1l and heat sink to PC board with a 4-40 x
5/8 screw, lockwasher and nut. Insert screw from back
(solder) side of board and drive nut finger tight.

( Position SCR1 (IR106B2 or MCR106-2) on heat sink with
component nomenclature up and prepare it for installa-
tion as you did Q1 and FWBl. Place circular mica insu-
lator between heat sink and SCR1, insert leads and fas-
ten SCR1, insulator and sink to PC board with a 4-40 x
7/16 screw, lockwasher and nut. Insert screw from back
(solder) side of board and drive nut finger tight.

(Vl Check alignment of heat sink, SCR1, Q1 and FWB2 and
tighten the three mounting screws. Solder all leads and
trim if required.

NOTE

/The heat sink may have to be repositioned
when you mount the Sol-REG on the power
supply subchassis. This will require that
you loosen the mounting screws for SCR1,
Ql and FWB2 and retighten them after repo-
sitioning the heat sink.

(46 Step:2l. Connect two wire cable assembly (C8 to Regulator
Board cable) to regulator. Tin ends without lugs and solder
green (+) lead to pad X2 and white (-) lead to pad X3.

M s

o

Step 22. Test Sol-REG for short circuits. Check for conti-
nuity between FWB1 (MDA970-1) mounting screw and the follow-

ing points: (The resistance should be greater than 20 ohms
in all cases.) v
Vix2 “/Ql,°Base D3, top lead
d s JQl, Collector D4, top lead
J{Tl : -« D1, right-hand lead *D3, bottom lead
gl, Baitter Rl, left-hand lead *D4, bottom lead

*Resistance will be initially low due to C4 and C5, but it
should increase to greater than 20 ohms after a few seconds.
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Sol POWER SUPPLY SECTION I1
(v4/Step 23. Set Sol-REG to one side. —
2.0.8 Power Supply Subchassis Assembly and Test
(\J'Step 24. Mount transformer (Tl for Sol-10, T2 for Sol-20) on
power supply subchassis (L-shaped chassis).
Position transformer as shown on Drawing No. 105001 and attach
it to the subchassis with three 8-32 x % binder or pan head
screws, #8 lockwashers and 8-32 hex nuts. Insert screws from
bottom and outer side of chassis as shown. Place lockwasher
on each screw and secure loosely with hex nuts. Slide trans-
former as close as possible to the edge of the chassis and
tighten nuts.
NOTE
Only one of the holes in the side wall is
used. Use the one that lines up with the
transformer mounting tab.
(V{'Steg 25. Prepare transformer leads.
(\6 Twist the two black wires together except for the last
two inches at the commoning block lug end. e,
(V(rTwist the two green wires together for their full length. =t
(u‘ Twist the two yellow wires together for their full
length.
*(, ) Twist the two blue wires together for their full length.
( ) Step 26. Connect Sol-PC power cable (4-wire cable which
connects to J10 on Sol-PC) to Sol-REG. Tin ends of cable
"= and solder green lead to pad X9, white lead to pad X1, red
lead to pad X7 and white-yellow lead to pad X8.
* ( Step 27. Connect Sol-20 DC power cable (5 wire) to Sol-REG.
Tin ends of cable and solder white lead to pad X4 (above R8),
red-white lead to pad X5 (between C5 and FWB2) and yellow-
white lead to pad X6 (left of C5).
({) Step 28. Connect transformer leads to Sol-REG.
(v Solder green leads to pads Tl and T2, white-yellow lead
to pad T3 and yellow leads to pads T4 and T5 on Sol-REG
circuit board. =
~w_( ) Step 29. Prethread the three Sol-REG heat sink mounting S
holes in the power supply subchassis shown in Drawing No. Ly
105001 with #6 x 5/16 sheet metal screws. Remove screws. ~—
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(\J Step 30. Place #4 lockwashers on two 4-40 x 3/16 binder or
pan head screws. Insert these screws from the bottom side
of the power supply subchassis through the two mounting holes
located near the middle of the bottom of the power supply
subchassis, one on each side. Place another #4 lockwasher
on the screws and drive each screw tightly into a 4-40 x %
tapped spacer.

(46 Step 31. Position Sol-REG PC board with top edge over the
previously installed spacers. Place #4 lockwashers on two
4-40 % /16 hindor or pan hcad screws and drive sciews .

through Sol-REG board into spacers.

( J Step 32. Attach heat sink on Sol-REG to power supply sub-
chassis as shown in Drawing No. 105001. At this point use
only the two side screws which you used in Step 29 to pre-
thread the holes. (The middle screw will be installed
later.) Place a #6 lockwasher on each screw before driving
it through the sink into the subchassis. Figure 2-4 shows
an assembled Sol-10 power supply subchassis.

Figure 2-4. So0l-10 power supply subchassis assembly.
(Rear of subchassis at left.)

*(d(lSteg 33. Install bridge rectifier FWB3 on power supply
subchassis.
(Step 33 continued on Page II-16.)

Rev A II-15



PROCESSOR TECHNOLOGY CORPORATION

Sol POWER SUPPLY _ SECTION II

Position FWB3 (MDA980-1) on power supply subchassis as shown
on Drawing No. 105001. BE SURE NEGATIVE (-) TERMINAL OF

FWB3 is next to transformer. Insert a 6-32 x % binder or
pan head screw from bottom of subchassis, place #6 lockwasher
on screw and secure with 6-32 hex nut.

*(V{rSteg 34. Connect blue transformer wires to unmarked termi-
nals of FWB3.

*(\AfSteg 35. Install large (2%") mounting ring for C9 (54,000
ufd capacitor) on side wall of power supply subchassis as
shown on Drawing No. 105001.

Position ring over the three mounting holes in the side wall
of subchassis so the clamping screw faces the bottom of sub-
chassis and so it will be accessible from the Sol-REG end of
the subchassis. Insert three 6-32 x % binder or pan head
screws from outer side of side wall through the mounting
holes. Place #6 lockwasher on each screw and secure with
6-32 hex nut. Figure 2-5 shows an assembled Sol-20 power
supply subchassis.

&

N

il
-
h %
i %
i
F

N i

-

LY
¥

Figure 2-5. So0l-20 power supply subchassis assembly.
(Rear of subchassis at left.)

( Step 36. Install small (1%") mounting ring for C8 (18,000
ufd capacitor) as shown on Drawing No. 105001.

(Step 36 continued on Page II-17.)
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Position ring over the two mounting holes located +* -ween
FWB3 and the Sol-REG so that the clamping screw is positioned
between the transformer and FWB3. 1Insert two 6-32 x % binder
or pan head screws from bottom side of chassis through the
mounting holes. Place #6 lockwasher on each screw and secure
with 6-32 hex nut. (Refer to Figure 2-4.)

( Step _37. Mount C8 in its mounting ring, tighten clamping
screw and route Sol-PC power cable between C8 and the trans-
former. (See Figure 2-4.)

(N(/Step 38. Connect white wire of C8 cable to negative (-)
terminal of C8 and green wire to positive (+) terminal of
C8. (This cable was soldered to the Sol-REG when you assem-
bled it.) Remove terminal screws, place #10 lockwasher on
each screw, place cable lugs on screws and drive screws
tightly into appropriate terminals.

*(\6 Step 39. Mount C9 in its mounting ring and tighten clamping
screw. (See Figure 2-5.)

*(\J/Step 40. Prepare R13 (39 ohm 2 watt) for installation on C9.

Solder a #10 lug to each lead of R13. Bend leads of R1l3 to
fit the terminals of 9. -(R13 should £it onC€9%=as shown in
Figure 2-5.)

*(\A(Steg 41. Connect Sol-20 DC power cable (5 wire) and R13 to
C9. Route cable between C8 and transformer.

Remove terminal screws from C9. Place lockwasher, terminal
screw, blue lead of So0l-20 DC cable and one R13 lead on one
terminal screw and drive it into the positive (+) terminal
on G9. Attach lockwasher, white cable lead and other R13

lead to negative (=) terminal on C2 in the same manner.
Tighten both capacitor terminals tightly. 4
CAUTION B“; G ﬂsﬂi t Yoy
LOOSE CONNECTIONS ON C9 CAN LEAD TO ARC- Rﬁ‘ g.-

ING AND SUBSEQUENT POWER SUPPLY DAMAGE.

*( Step 42. Connect blye pigtail of Sol-20 DC cable to positive
(+) terminal of FWB3. (This pigtail has a spade lug at its
free end and is connected to the lug you just attached to
the positive términal of C9.) Connect white pigtail of
Sol-20 DC cable to negative (-) terminal of FWB3. (This
pigtail has a spade lug at its free end and is connected to
the lug you just attached to the negative terminal of C9.)
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(NJ/SteQ 43. Connect green lead from AC receptacle (mounted on
fan closure plate) to power supply subchassis assembly as
shown in Drawing No. 105001. (Use the #6 x % sheet metal
screw with which you prethreaded the middle Sol-REG heat
sink mounting hole in Step 29.) Place lug on screw and
drive screw into the middle Sol-REG heat sink mounting hole.

OJ( Step 44. Route black transformer leads along side wall of
power supply subchassis out toward the Sol-REG heat sink.
(See Figure 2-4.) Attach one lead to pin 2 of the commoning
block (mounted on fan closure plate) nearest the fan. Attach

q(cother lead to pin 3 of the other commoning block.

(

Ste Using a #6 x % sheet metal screw, attach fan
closure plate to power supply subchassis as shown in Drawing

\A/No. 105001

( Step 46. Push on-off switch in and out to determine the OFF
position (switch mechanically out). With switch in OFF
position, connect AC power cord to AC receptacle. Then plug
power cord into 110 V ac outlet.

(VT/Step 47. Test power supply for proper operation.
(\?’ﬁake sure on-off switch is in OFF position.

(\}—Tﬂgiall fuse in fuse holder.

CAUTION
NEVER INSTALL OR REMOVE FUSE WITH POWER ON.

el ) Check connector on Sol-PC power cable (4 wire) to insure
it is wired as shown in Figure 2-6.

*(vﬁdhheck connector on Sol-20 power cable (5 wire) to insure
it is wired as shown in Figure 2-7.

( Turn on-off switch ON.

‘#"J—#‘Measure the voltages at the Sol-PC connector at the
points indicated in Figure 2-6. The voltages must be
as given in Figure 2-6. *

|

NOTE

Do not take voltage measurements at any
other points in the power supply, even

though they may be more accessible. It
is important that the indicated voltages

be available at the coiﬁector.
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*(J Measure the voltages at the Sol-20 connector at the

points
within

NOTE.

(s I the
locate

)

indicated in Figure 2-7.
the ranges given in Figure 2-7. (See preceding

The voltages must be

power supply fails any of the preceding tests,
and correct the cause before proceeding.

If the power supply is operating correctly, turn on-off
switch OFF, disconnect power cord,
side and go on to Section III.

e e — —

Reg = - F—— —=
<
White/Yellow — — — — — 2
-
Green - — — ——
white (Ground) e—see o S (1 8 J - =12 V dc
i

set power supply to one

12 ¥V o

All three voltages have a +5% tolerance.

Sol-PC power connector and voltage measurements.

e — —

NOTE:
Fig 26,
Yellow/White
Red/White
Blue

White (Gnd 1)

v

-
e — —— ]

X

|
|

eld By =323 Y dc

+18 to +23 V dc

-

White (Gnd 2)

o — — — ]

i

<._""+7'.5 to 11 V dc

Figure 2-7. Sol-20 power connector and voltage measurements.
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Sol-PC SINGLE BOARD TERMINAL COMPUTERM SECTION III
N

= A PARTS AND COMPONENTS

Check all parts and components against the "Parts List" on
Pages III-2 through III-4 (Table 3-1). If you have difficulty in
identifying any parts by sight, refer to Figure 3-1 on Page III-5.

22 ASSEMBLY TIPS

s Beon Bections IITI and IV in their entarety befors you

start to assemble your Sol-PC kit.

2. In assembling your Sol-PC, you will be following an in-
tegrated assembly-test procedure. Such a procedure is designed to
progressively insure that individual circuits and sections in the
Sol-PC are operating correctly. IT IS IMPORTANT THAT YOU FOLLOW THE
STEP-BY-STEP INSTRUCTIONS IN THE ORDER GIVEN.

3. Assembly steps and component installations are preceded
by a set of parentheses. Check off each installation and step as
you complete them. This will minimize the chances of omitting a
step or component.

N

4. When installing components, make use of the assembly aids
that are incorporated on the circuit boards and the assembly drawings.

(These aids are designed to assist you in correctly installing the
components. )

a. The circuit reference (R3, Cl0 and U20, for example)
for each component is silk screened on the PC boards
near the location of its installation.

b.. Both the circuit reference and value or nomenclature
(1.5K and 74H00, for example) for each component are
included on the assembly drawings near the location
of its installation.

5. To simplify reading resistor values after installation,
install resistors so that the color codes or imprints read from left
to right and top to bottom as approprlate (boards oriented as deflned
in Paragraph 3.5 on Page III-7).

:

6. Unless specified otherwise, install components, especially
disc capacitors, as close as possible to the boards.

N
7. Should you encounter any problem during assembly, call

on us for help if needed.
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Sol-PC SINGLE BOARD TERMINAL COMPUTERT

Table 3-1.

M

SECTION III

Sol-PC Parts List.

INTEGRATED CIRCUITS

1 AM0026 or DM0026 (U104) 1 74504 (U92)

1 4N26 (U39) 2 7406 (U57,87)

1 8T94 (Us58) 2 74LS10 (U47,61)

5 87197 (U67,68,77,80,81) 3 74LS20 (U23,59,83)

2 1458cP or 1558CP (U56,108) 1 74LS86 (U74)

1 1489A (U38) 8 74L8109 (U43,52,63,64,70,

2 TMS6011NC (U51,69) 72,73,75)

1 MCM6574 or MCM6575 (U25) 1 74Ls136 (U22)

1 4001 (ulo2) 3 74Ls138 (U34,35,36)

CLemEEEE 3 7418157 (Ul2,30,32)

1 4019 (Ulll) 4 Zggg}gf'gg’ﬁg?3163

1 4023 (u98) 1 74166 (U4l)

& 4034 (UOE) 2 74173 (U95,96)

1 4027 (ulol) 10 74LS175 or 25LS175

3 4029 (ul,ll,84) (U2,13,26,27,42,76,90,93,

1 4030 (U99) 97.106)

B Lot At 3 200 7415253 (U65,66,78,79)

S cuss 7  74LS367 522363§,50,71,89,

1 4520 (u1l2) 1 8080, 8080A or 9080A (U105)
§ TR 1 8836 or 8T380 (U46)

1. 183604684, %8, 53 16 91LO2APC or 2102L1PC

2 74LS02 or 9Ls02 (U53,60) iy - 10 "vle = %)

4 74Ls04 (U24,45,49,54) 1 93L16 (U62)
TRANSTSTORS NTONES

2 2N3222 (Q4 & Q5) 19 1N4148 or 1N914 (D1,D3 - 10)

2 2N2907 or 2N3460 (Ql & Q2) 'l 1N5231B Zener Diode (D11)

1 2N4360 (Q3) * 4 1N4001 (D2,12,13,14)
CRYSTAL s RELAYS

1 14.318 MHz in HC-18/U Case 2 DIP Reed, Sigma 191-TElAl5S

(XTAL) (K1 & K2)
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Sol-PC SINGLE BOARD TERMINAL COMPUTERTM (Continued) SECTION IIXI1
Table 3-1. Sol-PC Parts List (Continued).
RESISTORS CAPACITORS
2 47 ohm, % watt, 5% 1 10 pfd, disc
1 75 ohm, % watt, 5% 330 pfd, disc
1 100 ohm, % watt, 5% 3 680 pfd, monolythic or disc
5 200 omm, i wate, 5 e
3 200 ohm, % watt, 5% blue)
33 330 obm, . watt, 5% B0 ufd, disc
1330 ohm, % watt, 5% 7. .001 ufd, Mylar tubular
470 ohm, % watt, 5% 2 .01 wufd, Mylar tubular
470 ohm, % watt, 5% 37 .047 ufd, disc
680 ohm, % watt, 5% 12 ik ufa, disc
64 1.5K ohm, . 5. watt, 5% & = ufd, Mylar tubular
1 3.3K ohm, % watt, 5% .68 ufd, monolythic ceramic
6 5.6K ohm, % watt, 5% 1 3 ufd, tantalum dipped
32 10 Roaleh & wete, o igg?ally orange or
s 15 K ohm, % watt, 5% 5 35 ufd, tantalum dipped
2 39 K ol % watt., 5% (usually orange or
1 47 K ohm, % watt, 5% T
3 50 K ohm, Potentiometer 1. HES, Zi:ﬁiigTytic
4 100 K ohm, . % watt, 5%
2 150 K ohm, % watt, 5%
2 1 M ohm, % watt, 5%
1 2.2M ohm, % watt, 5%
2 3.3M ohm, % watt, 5%
CONNECTORS
1 25-pin Female, AMP206584-2 (J1)

25-pin
20-pin
30-pin

H o NN HE N

Male, AMP206604-1 (J2)
Header, 3M3492-2002 (J3 & J4)
Right Angle Edge Connector, VIKING 3KH15/1JKC1l5 (J5)

Miniature Phone Jack (J6 & J7)

Subminiature Phone' Jack (J8 & J9)

7-pin Male Locking Molex Connector (J10)

100-pin Edge Connector, TI H322150-0306A (J11)
Molex-type DC Power Cable, mates with J10 (prefabricated)
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Sol-PC SINGLE BOARD TERMINAL COMPUTER

Table 3-1. Sol-PC Parts List (Continued).

SECTION III

MISCELLANEQUS
1l Sol-PCB Circuit Board
2 8-pin DIP Socket
29 1l4-pin DIP Socket
74 1l6-pin DIP Socket
24-pin DIP Socket
40-pin DIP Socket
16 Augat Pins on Carrier
2 DIP Switch, 6 position (SE & S54)
2 DIP Switch, 8 position (S2 & S3)
1l 4-foot Length 72-ohm Coaxial Cable
1 Tie Wrap for Coaxial Cable
2 Mounting Bracket, So0l1-1040
2 Card Guide, SAE1250F
10 #4 Lockwasher, internal tooth
2 #4 Insulating Washer
4-40 x % Binder Head Screw
4-40 x 7/16 Binder Head Screw
2 4-40 x 5/8 Binder Head Screw
10 4-40 Hex Nut

Length ‘Solder

L

Manual

length of #24 bare wire

Personality Module Kit (See Section IV for contents.)
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Sol-PC SINGLE BOARD TERMINAL COMPUTER SECTION III

S’

Monolythic (left)

and Ceramic Disc
Capacitors
: B c
€

Transistor
TO-18 Package (Metal Can)

&
Transistor t

TO-92 Package (Plastic)

S,

4
P rosmive (4) Lean

Mylar Tubular 5
Capacitor Dipped Tantalum

Electrolytic Capacitor

hy
{ . Regulator IC or

Power Transistor (T0-220)

Electrolytic
Capacitor
(vertical mount)

Metal Film 1%
Precision Resistor

. NOte: PIN 1 tnAY BE INDICATED
BY CORNER DOT oR

E L}
. \“ / s -« guT-0uUY
—
2200 0. - ..,
Carbon Film Resistor Dual Inline Package (DIP) IC
5% (gold), 10% (silver) (8,14,16,24 or 40 pins) S~

Figure 3-1. Identification of components.
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3.3 ASSEMBLY PRECAUTIONS
3.3:3 Handling MOS Integrated Circuits

Many of the IC's used in the Sol-PC are MOS devices. They can
be damaged by static electricity discharge. Always handle MOS 1IC's
so that no discharge will flow through the IC. Also, avoid unneces-
sary handling and wear cotton--rather than synthetic--clothing when
you do handle these IC's.
3.3.2 Soldering **IMPORTANT**

l. Use a fine tip, low-wattage iron, 25 watts maximum.

2. DO NOT use excessive amounts of solder. DO solder neatly
and as quickly as possible.

3. Use only 60-40 rosin-core solder. NEVER use acid-core
solder or externally applied fluxes.

4. To prevent solder bridges, position iron tip so that it
does not touch adjacent pins and/or traces simultaneously.

5. DO NOT press tip of iron on pad or trace. To do so can
cause the pad or trace to "lift" off the board and permanently damage
the board. 1

6. The Sol-PC uses circuit boards with plated-through holes.
Solder flow through to the component (front) side of the board can
produce solder bridges. Check for such bridges after you install
each component.

7. The Sol-PC circuit boards have integral solder masks (a
lacquer coating) that shield selected areas on the boards. This mask
minimizes the chances of creating solder bridges during assembly. DO,
however, check‘g;; solder joints for possible bridges.

8. Additional pointers on soldering are provided in Appendix
IV of this manual.
383 Power Connection (J10)

NEVER connect the DC power cable to the Sol-PC when power
supply is energized. To do so can damage the Sol-PC.
3.3.4 Installing and Removing Integrated Circuits

NEVER install or remove ‘integrated circuits when power is
applied to the Sol-PC. To do so can damage the IC.

-

3.3.5 Installing and Removing Personality Module

NEVER install or remove the plug-in personality module when
power is applied to the Sol-PC. To do so can damage the module.

Rev A III-6



PROCESSOR TECHNOLOGY CORPORATION

M

Sol-PC SINGLE BOARD TERMINAL COMPUTERT SECTION 1IX

3.3.6 Use of Clip Leads

TAKE CARE when using a clip lead to establish a ground con-
nection when testing the Sol-PCB circuit board. Make sure that the
clip makes contact only with the ground bus on the perimeter of the
board.

3.4 REQUIRED TOOLS, EQUIPMENT AND MATERIALS

The following tools, equipment and materials are recommended
for assembling and testing the Sol-PC:

1. Needle nose pliers

2. Diagonal cutters

3. Screwdriver

4. Sharp knife

5. Controlled heat soldering iron, 25 watt

6. 60-40 rosin-core solder (supplied)

7. Small amount of #24 solid wire

8. Volt-ohm meter

9. Video monitor or monochrome TV converted for video input.
10. IC test clip (optional)

11. Oscilloscope (optional)

— S— —
3.5 ORIENTATION (Sol-PCB
M*————:mmww_ﬁ__ & m—

Location J5 (personality plug-in module connector) will be
located in the upper right-hand area of the circuit board when loca-
tion J10 (power connector) is positioned at the bottom of the board.
In this position the component (front) side of the board is facing
up and all IC legends (Ul through Ul0, U22 through U24, etc.) will
read from left to right. Subsequent position references related to

the Sol-PCB assume this orientation.

*

S M

3.6 Sol-PC ASSEMBLY—TEST'PROCEDURE

The Sol-PC is assembled and tested in sections and/or cir-
cuits. You will first test the Sol-PCB circuit board for shorts
(solder bridges) between the power buses and ground. After assembling

IEE-7
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i et W"\‘\
the persoriality module (see Section IV), the clock ~display control

circuitsiare assembled. The bus, CPU, decoder and memory cC
then assembled, followed by the parallel and serial input/output (I/0)

and audio \FSGEEE I/0 sections. i A
d ca —
= WY CAUTION L

eI = e e e

THE Sol-PC USES MANY MOS INTEGRATED
CIRCUITS. THEY CAN BE DAMAGED BY
STATIC ELECTRICITY DISCHARGE. HANDLE
THESE IC's SO THAT NO DISCHARGE FLOWS
THROUGH THE IC. AVOID UNNECESSARY
HANDLING AND WEAR COTTON, RATHER THAN
SYNTHETIC, CLOTHING WHEN YOU DO HANDLE
MOS IC's. (STATIC CHARGE PROBLEMS ARE
MUCH WORSE IN LOW HUMIDITY CONDITIONS.)

3564 Circuit Board Check

(™) visually check Sol-PCB board for solder bridges (shorts)
between traces, broken traces and similar defects.
(\K

Check board to insure that the +5-volt bus, +12-volt bus
and -12-volt bus are not shorted to each other or to
ground. Using an ohmmeter, make the following measure-
ments (refer to Sol-PC assembly drawing in Section IX).

(N) +5-volt Bus Test. Measure between positive and neg-
ative mounting pads for C58. There should be no
continuity.

(4{ +12-volt Bus Test. Measure between positive and neg-
ative mounting pads for C59. There should be no

continuity.
(s‘ -12-volt Bus Test. Measure between positive and neg-
"~ ative mounting pads for C60. There should be no
y continuity.

( 5/12/(-12) Volt Bus Test. Measure between positive
mounting pads for C58 and C59, between positive pad
for C58 and negative pad for C60, and between posi-
tive pad for C59 and negative pad for C60. You should
measure no continuity in any of these measurements.

If visual inspection reveals any defects, or you measure

continuity in any of the preceding tests, return the

board to. Processor Technology for replacement. If the
board is not 8efective, proceed to next paragraph.

ITT-8
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345852 Personality Module Assembly

Since the personality module is required for testing the Sol-
PC in the later stages of its assembly, we suggest that you assemble
the personality module first. In so doing, your Sol-PC assembly will
proceed uninterrupted. Assembly instructions for the personality
module are provided in Section IV of this manual.

If you wish to wait to assemble the personality module until
it is needed, go on to Paragraph 3.6.3.

3.6.3 Sol-PCB Assembly and Test
Refer to Sol-PC assembly drawing in Section IX.

(Vf/;teg l. Install DIP sockets. Install each socket in the in-
dicated location with its end notch oriented as shown on the
circuit board and assembly drawing. Take care not to create
solder bridges between the pins and/or traces. (Refer to
footnotes at end of this step before installing U1l05.)

INSTALLATION TIP

Insert socket pins into mounting pads of
appropriate location. On solder (back)
side of board, bend pins at opposite cor-
ners of socket (e.g., pins 1 and 9 on a
16-pin socket) outward until they are at
a 452 angle to the board surface. This
secures the socket until it is soldered.
Repeat this procedure with each socket
until all are secured to the board. Then
solder the unbent pins on all sockets.
Now straighten the bent pins to their
original position and solder.

LOCATION TYPE SOCKET
(\4’Ul through 21 16 pin
(\( U22 through 24 14 pin
( f/ U25 \ 24 pin
(N{ U26 through 37. 16 pin
( U38 14 pin

——{ ) U39 None
(~ U40 through 43 ;’ 16 pin
(vf U44 shrough 49 14 pin
(~ Us0 ' 16 pin
(v, US1 x 40 pin
( U52 16 pin
( U53 through 55 14 pin
(v us6 8 pin
(v”U57 through 61 14 pin

(Continued on Page III-10.)
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LOCATION TYPE SOCKET
(VG U62 through 68 16 pin
({) U69 40 pin
( U70 through 73 16 pin
( u74 14 pin
(¥) U75 through 81 16 pin
=) UB2% None#
(d) vss 14 pin
(W) us4,s85 16 pin
(&) U86,87 14 pin
( U88 through 90 16 pin
(¥ u9l,92 14 pin
(4) U93 through 97 16 pin
(§) U98 through 100 14 pin
(4) vlol 16 pin =
( ulo2 14 pin > :
=) UlO3#% None # Pt o
=) ulo4 None o v pAId i}%
(j’ Ul05% 40 pin P R B E
(-(U106,107 16 pin ) o, A ¥/
( Ul08 8 pin "R N 4
(~" Ul09 through 112 16 pin S M
(\I A ! {[’

Ull3 14 pin ﬁ o
#Spare locations, not used. 2 :
*Note that Ul05 notch is positioned at the top.

() Step 2. 1Install the following capacitors in the indicated
locations. Take care to observe the proper value, type and
orientation, if applicable, for each installation. Bend
leads outward on solder (back) side of board, solder and

trim.
NOTE
Disc capacitor leads are usually coated
with wax during the manufacturing pro-
cess. After inserting leads through
mounting holesd remove capacitor and
clear the holes of any wax. Reinsert
and install.
LOCATION VALUE (ufd) . TYPE ORIENTATION
( e | .047 + Disc None
( gl .047 x - s
€3 .047 y "
( c4 AT - " :

W LoF =05 .047 " "
(~, c6 .047 - ¢
(:Y 7 .047 " "

( c8 . 047 4 "

310
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) S
LOCATION VALUE (ufd) TYPE ORIENTATION
bl) cib .047 Dise None
(‘[ " 047 n "
(v} cl13 .047 " "
(:ﬁr cl4 . 047 - P
(v, Cl5 15 Tantalum "4+" lead bottom
(\f Cclé6 .047 Disc None

( Step 3. Check for +5-volt bus to ground shorts. Using an
ohmmeter, measure between positive and negative mounting
pads for C58. There should be no continuity. If there is,
find and correct the problem before proceeding to Step 4.

( Step 4. Install the following capacitors in the indicated
locations. Take care to observe the proper value, type and
orientation, if applicable, for each installation. Bend
leads outward on solder (back) side of board, solder and
trim. (refer to NOTE in Step 2.)

LOCATION VALUE (ufd TYPE ORIENTATION
(\f' cl9 . 047 Disc None -
(N 20 .047 . . Y
(™, c21 . 047 " o
(. c2a .047 ; ;
(M C25 .047 " .
(Vv C26 .047 " "
(~(/ c33 .047 . 5
( ﬂ( 38 .047 - 4
(y2” C40 15 Tantalum "+" lead bottom
(= C4l .047 Disc None
(W~ c4a2 .047 " n
(VW cC45 .047 " .
(Y, C56 .047 . .
(:;;1058 15 Tantalum "+" lead top
( C59 15 Tantalum "+" lead top
(v  c60 15 Tantalum "yt lead top
(‘)/’ C65 .047 Disc None
( ) Step 5. Check for +5-volt bus to ground shorts. Using an

\

PROCESSOR TECHNOLOGY CORPORATION

ohmmeter, measure between the positive and negative leads of

C58.

A

Step 6.
locations.

for each installation.
side ol beard,

solder and Erim.

You should measuré at least 100 ohms.
~ohms indicates a short.: If required, find and correct the
problem before proceeding to Step 6.

(Step 6 continued on Page III-12.)

III-11

Less than 100

Install the following capacitors in the indicated
Take &are to observe the proper value and type
Bend leads outward on solder (back)
(Refer to NOTE in Step 2.) “~—
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VALUE (ufd) TYPE ORIENTATION

.047 Disc None
& 047 n n
o 047 1] n
.047 1 i
.047 L 1
.047 4 .
.047 ) »
f 047 n n
.047 3 .

(q/'steg 7. Check for +5-volt bus to ground shorts. Using an
ohmmeter, measure between the positive and negative leads of
C58. You should measure some resistance. Zero resistance
indicates a short. If required, find and correct the problem
before proceeding to Step 8.

(\{/Steg 8. Install diodes D8 (IN4148 or IN914), D11 (IN5231B)
and.D12 (IN400l) in their locations (in the area below U90
through U92). Position D8 with its dark band (cathode) to
the right, D1l with its band at the bottom, and D12 with
its band at the top.

NOTE

The leads of D12 and its mounting holes
are a snug fit. Take care when instal-

\J/ ling this diode.

( Step 9. Install the following resistors in the indicated
locations. Bend leads to fit distance between mounting
holes, insert leads, pull down snug to board, solder and

trim;
LOCATION : VALUE (ohms COLOR CODE
(VJ/R104 D R brown-black-orange
- (%f’ 105 1.5K brown-green-red
\// ( R106 15K o 5 M
: ( R130 100, % watt brown-black-brown
( R131 100, % watt - “ .
(V) R132 100, % watt ’ ” "
( R133 330 ‘ orange-orange-brown
( R134 330 » u : "
(.j{RlBS & 136 10 K brown-black-orange
(~ R137 & 138 5 yellow-violet-black
(_ (V‘ Step 10. 1Install the following capacitors in the indicated

locations. Take care to observe the proper value and type
for each installation. Bend leads outward on solder (back)
side of board, solder and trim. (Refer to NOTE in Step 2.)
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N
LOCATION VALUE TYPE
(Vi c39 .1 ufd Disc
( c43 680 pfd Monolythic or Disc
() caa 680 pfd Monolythic or Disc
(7 C61 .001 ufd Disc

c62 .68 ufd Monolythic
C63 - ufd Disc
ce4 10 pfd Disc

Step 11. " Install l4.3é8 MHz cr¥stal in its location just
above C61. nser eads and pu own until the case is

1/16" above the front surface of the board. Solder quickly

J10. Position connector so the pins are closer to the bottom
edge of the board than they are to the crystal (XTAL), insert

(
‘i
xo and trim.
( Step 12. Install male locking Molex connector in location
\l shorter pins in mounting holes and solder.

( Step 13. In the jumper area labeled CLK on the assembly
drawing (between U90 and U91), install Augat pins in mount-

ing holes A,B,C,D and E. (Refer to "Installing Augat Pins"

in Appendix IV.) Using #24 bare wire, install a jumper be- ‘__

tween the A and B pins and another jumper between the D and

/ E pins.

(¥) Step 14. 1Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation. DO
NOT SUBSTITUTE FOR ANY OF THESE IC's.

NOTE

Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.

TYPE
8T97
7T4LS175 012588175
s 74H00
74504

AMOO026 or DM0026%*

*Solder this,IC in its location.
See "Loading DIP Devices" in
Appendix IV.

(y(’éteg 15. Connect power to power connector J10. Power and
interconnection requirements are as follows:

(Step 15 continued on Page III-14.)
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CAUTION 1

NEVER CONNECT POWER CABLE TO J10 WITH
POWER SUPPLY ENERGIZED.

CAUTION 2

MAKE SURE POWER CABLE CONNECTOR MATES
EXACTLY WITH J10; THAT IS, PIN 1 TO
PIN 1, PIN 2 TO PIN 2, ETC. ANY OTHER
MATING RELATIONSHIP WILL "BLOW" THE

2 5 D oY
J10 PIN NO. POWER

FE VY YN 3 Ground

2 and 6 +5 V dc +5%, 2 A max

3 andi 5 -12 V dc +5%, 300 mA max
.~ T 4 +12 V dc +5%, 100 mA max
(J10, Top View) 7 Ground

NOTE

4

Though not labeled on the connector, J10
" pins are designated 1 through 7, reading
from left to right.

Step 16. Check clock circuits. If you have an oscilloscope,
use part A of this step. If you do not, use part B.

A.

(

)

Oscilloscope Check

Using an oscilloscope, check for the waveforms given in
Figure 3-2 on Page III-15 at the indicated observation
points and in the order given. The waveforms shown in

Figure 3-2 approximate actual waveforms. If any waveforms
are incorrect, determine and correct the cause before pro-

ceeding with assembly.

" NOTE

. . ‘—-.'_\-0
arities up to d volt a
ablefon positive portions of wav
Negafiive portions, however, sho

Volt-ohm Meter Check

Using the test probe shown in Figure 3-3 on Page III-16,

set meter to DC volts and make the following measurements:

(Volt-ohm Meter Check continued on Page III-16.)

I1I-14
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CHECK POINT SIGNAL WAVEFORM
(Vﬁlfb77' Secitiistor 14.3 MHz square wave. (This is not a
. perfect square wave. It in fact more
Pin 7 Output ;
resembles a poor sine wave.)
L// 4 v
Clock
= g?i‘6 Divider Zg 430 ns
Output
Gnd
eﬂ/ 4 Vv 1
: Cleck
; ) U?l’ Divider 270 ns 230 ns
Pin 11
Output
Gnd
\/( 12v
CPU
) U%O4’ Clock 70 430 ns
Pin 7 ns
@1
Gnd
. $ 7y
: CPU
J ki GloA, . Clock 270 ns 230 ns
Pin-5 @2

Figure 3-2. Clock circuit waveforms.

¥

>
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| |
> 4 K 11 - Test

+ 1N4148 .1 ufd
or Disc
Volt 1N914
Meter
3
—T-.001 ufd

Disc

_t & Test

10K ohms

Figure 3-3. Test probe for Steps 16B and 25B.
NOTE 1

The probe shown in Figure 3-3 can be
made using parts supplied with your
Sol-PC kit. Since these parts will
be used later in the Sol-PC assembly,
DO NOT shorten the leads or otherwise
alter the components. Assemble the
probe using tack soldering technique.

NOTE 2

Make sure you have a good ground con-
nection between the meter, probe and

‘ Sol-PCB.
f; At pin 7 of U77 you should measure approximately
' . 1.5 V dec. (A significantly lower reading indicates
W — 7" " a faulty oscillator circuit.)
K§~m4? At pin 6 of U9l you should measure approximately
iy 0.25 V dc. (A significantly lower reading indicates
v\ﬁ} a faulty clock divider. U90.)
\.‘( At pin 11 of U91 you should measure approximately
1.25 V de. (A significantly lower reading indicates
6) a faulty clock divider, U90.)
\T;j’%t pin 5 of Ul04 you should measure approximately
i, 3 4 V dc. (A significantly lower reading indicates

. problem with U104.)
{?{E}’it pin 7 of Ul04 you should measure approximately
8 V dc. (A significantly lower reading indicates

a problem with U 104.)

(pﬁ’If any voltabes are incorrect, determine and correct
the cause before proceeding with assembly.

( If all voltages are correct, turn power supply off
and disconnect power cable.

Ifi-4%
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) Step 17.
locations.

insert leads, pull down snug to board,
LOCATION

A x
B w

&3S
o
[(o o o JEN o)

5

;S \
poli-o oo il v ey
OOoOWkHM
I—'OX_OKD--J
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Install the following resistors in the indicated
Bend leads to fit distance between mounting holes,

VALUE (ohms)

1.5K
1.5K
1.5K
1.5K
1.5K
1.5
1.5K
1.5K
1.5K
125K
1.5K
1.5K
1.5K
1.5K
1.5K
330, %
75
200
1.5K
3.3M
15K
1.5K
330
680
1.5K
1.5K
1168
1.5K
T
1.5K
I0 X
s ]
3.3M
1.5K
100" K
10 . K

watt

18 B

33 5
1.5K
148K

35 R

10 K

e T

B ¥ ¢ T 4

50= K

-

Y

;5rawn

Brmun'

solder and trim.
COLOR CODE
brown-green-red

orange-orange-brown
violet-green-black
red-black-brown
brown-green-red
orange-orange-green
brown-green-red
" n n

orange-orange-brown
blue-gray-brown
brown-green-red

brown-black-orange
brown-green-red
brown-black-orange
brown-green-red
orange-orange-green
brown-green-red
brown-black-yellow
brown-black-orange

n n n
orange-white-orange
brown-green-red

n n n
orange-white-orange

orange-orange-red

Potentiometer

*The leads of R80 and its mounting holes form a snug

o -

III-17
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(\4/Ste9 18. 1Install the following capacitors in the indicated

locations. Take care to observe the proper value and type
for each installation. Bend leads outward on solder (back)
side of board, solder and trim. (Refer to NOTE in Step 2.)

CAUTION

REFER TO FOOTNOTE AT END OF THIS STEP BEFORE
INSTALLING C31.

LOCATION VALUE TYPE
(vf’ C31* 100 ufd Aluminum Electrolytic
(W c32 .1 ufd Disc
(v c34 680 pfd Monolythic or Disc
(v C35 % 3 ufd Mylar Tubular
(v C36 = 4 ufd Disc
fa® Cc37 i1 ufd Disc
(v c52 .001 ufd Mylar Tubular
(2" C53 .01 ufd Mylar Tubular
(v cC54 .001 ufd Disc
. R C55 .001 ufd Disc
(v C57 SEEERT. S Disc

*Inatall €3 with "+" lead at the. Top.

(\”gtep 19. TInstall Q2 (2N2907 or 2N3460) in its location below

and to the right of U88. The emitter lead (closest to tab on
can) is oriented toward the left of the board and the base is
oriented toward the bottom. Push straight down on transistor
until it is stopped by the leads. Solder and trim.

(\)’gleg 20. Install diodes D9 and D10 (1N4148 or 1N914) in

their locations below U88. Position D9 with its dark band
(cathode) to the left and D10 with its band to the right.

%

(yf’SteQ 2l., Install coaxial cable, composite video output. (See

Figure 3-4 for details on how to prepare cable.)

( Strip away about 1%" of the outer insulation to expose
shield. Unbraid shield, gather and twist into a single
lead. Then strip away the inner conductor insulation,
leaving about %" at the shield end.

CAUTION

WHEN PREPARING AND INSTALLING SHIELD, BE
SURE BITS OF BRAID DO NOT FALL ONTO BOARD.
SUCH DEBRIS CAN CREATE HARD-TO-FIND SHORT
CIRCUITS.

( Insert inner conductor in mounting hole Pl (left side of
board), solder and trim.

IIT-18
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Shield~> *—ass .
A | e e X L Sy .
Inner Conductor l 3 : <« Outer Insulation

1/4"

ll{l"

Figure 3-4. Coaxial cable preparation.

(vﬂ/znsert twisted shield in mounting hole P2, solder and
trim. Using the two large holes to the right of VRl and
VR2, tie cable to board with tie wrap (see CAUTION below).

CAUTION

AFTER INSTALLATION, FINE BITS OF THE BRAID
FROM THE SHIELD MAY WORK LOOSE AND FALL
ONTO THE BOARD AND CREATE HARD-TO-FIND
SHORT CERCUITS. TO PREVENT THIS, COAT ALL
EXPOSED BRAID WITH AN ADHESIVE AFTER SOL-
DERING AND TIEING. USE AN ADHESIVE SUCH
AS SILICONE, CONTACT CEMENT OR FINGERNAIL
POLISH. DO NOT USE WATER BASE ADHESIVES.

(\”g;ep 22. Install 6-position DIP switch in location S1 on
left end of board.  Position Switch No. 1 at the bottem.

( Step 23. Install 20-pin header in location J4 (video expan-
sion connector) between U28 and U29. Position header so
pin 1 is in the lower right corner. (An arrow on the con-
nector points to pin 1.)

(v('Step 24. Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.

NOTE

Dots on the assembly drawing and PC
board indicate the location of pin. 1
of 'each  IC.

L]

IC NO. ; TYPE
(yf’;28 74LS163 or 25LS163
(v U3l 7415163 or 25LS163
(¥ U33 7415163 or 25LS163
("U40 74LS163 or 25LS163
(o 18- - 74L5109

(

(

W U4 74LS10
v )*U49 74L504
(Step 24 continued on Page III-20.)
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IC NO. TYPE
( «),/059 74LS20
( U60 74LS02 or 9LsS02
(“),U62 93L16
(14, u74 74L586
( }U?S 7415109
() us7 7406
(W) /uss* 4049%*
(‘J’Uloz* 4001*
U(/’ *MOS device. Refer to CAUTION on Page III-S8.
( Step 25. Apply power to Sol-PC and check display section

(

timing chain operation. If you have an oscilloscope, use
part A of this step. If you do not, use part B.

A. Oscilloscope Check

(

Using an oscilloscope, check for the waveforms given
in Figure 3-5 at the indicated observation points and
in the order given. The waveforms shown in Figure
3-5 approximate actual waveforms. If any waveforms
are incorrect, determine and correct the cause before
proceeding with assembly.

NOTE

Irregularities up to 1 volt are accept-
able on positive portions of waveforms.
Negative portions, however, should be
relatively flat.

B. Volt-ohm Meter Check

(

%

sing the test probe made in Step 16B, measure the
voltage at pin 12 of U28. You should measure approx-
imately 1 V dc. If you get a significantly lower
reading, find and correct the cause before you pro-
ceed with assembly.

(\f’;;rn off power supply and disconnect power connector.

) Step 26. Check synchronization circuits.

(\J/Set all sl switches‘to OFF.

( Connect Sol-PC video output cable to video monitor.

-

SEE CAUTION ON PAGE III-22 BEFORE CONNECTING MONITOR.

(Step 26 continued on Page III-22.)
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CHECK POINT

,
—
—
—

Rev A

uz28,

u47,

usY,

U43,

U8s8,

u88s,

Pin 12

Pin 8

Pin 8

Pin 9

Pan 10

Pin 4

Figure 3-5.

SECTION III

WAVEFORM
4 v
¢ ———— 340 ns Sl 250 ns —>
Gnd
—>te— 600 ns
64 us
—>t¢— 550 ns
= 800 us
3.2 ms < L3, 3 ms
o <— 4 us
= 62 us
— &~ 0.6 ms
< 16.2 ms —

Display section timing waveforms.
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1€ N3 TYPE
(vfi559 74LS20

(Y u60 74LS02 or 9LS02
(VW U62 93L16

()= U74 741586

(w75 74LS109

(W U87 7406

( \)-U88* 4049*

(W U102* 4001*

*MOS device. Refer to CAUTION on Page III-S8.

( ) Step _25. Apply power to Sol-PC and check display section

(

timing chain operation. If you have an oscilloscope, use
part A of this step. If you do not, use part B.

Oscilloscope Check

( ) Using an oscilloscope, check for the waveforms given

in Figure 3-5 at the indicated observation points and
in the order given. The waveforms shown in Figure
3-5 approximate actual waveforms. If any waveforms
are incorrect, determine and correct the cause before
proceeding with assembly.

NOTE

Irregularities up to 1 volt are accept-
able on positive portions of waveforms.
Negative portions, however, should be
relatively flat.

Volt-ohm Meter Check

( ) Using the test probe made in Step 16B, measure the

voltage at pin 12 of U28. You should measure approx-
imately 1 V de. If you get a significantly lower
reading, find and correct the cause before you pro-
ceed with assembly.

( ) Turn off power supply and disconnect power connector.
) Step 26. Check synchronization circuits.
( ) Set all Sl switches to OFF.
( ) Connect Sol-PC ¢ideo output cable to video monitor.
SEE CAUTION ON PAGE III-22 BEFORE CONNECTING MONITOR.

(Sstep 26 continued on Page III-22.)
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CHECK POINT

&1 Ui,
() u47,
Eal=159,
() u4s,
() uss,
£ Des,

Pin 12

Pin 8

Pin 8

Pin 9

Pin 10

Pin 4

Figure 3-5.

™

SECTION III

WAVEFORM
4 V]
340 ns 280 ns
Gnd
100 ns
64 us
100 ns
630 us
3.2 13.3 ms
ms
-5 27 us
‘us
€— 0.6 us

.

le

™~

Display

16.8 ms -}

section timing waveforms.
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-

(W se
range settings.
Sol-PC.

CAUTION
- T—

NOT CONNECT THE Sol-PC VIDEO OUTP
TO A MONITOR OR TV RECEIVER THAT IS NOT
EQUIPPED WITH AN ISOLATION TRANSFORMER.
(SEE PAGE AVI-7 IN APPENDIX VI.)

SECTION III

the Sol-PC to their mid-
Turn monitor on and apply power to the

(\4/;he display raster will be pulled in. Using the monitor

&
v

a stationary raster.

stable raster.

NOTE

S e i
e ————— s

e i o
—

For_ as Stable presentation, a feﬁ“mﬂni—
pdks (especially modified TV sets) may

g
"

& require a higher sync amplitude than

that supplied by the Sol-PC. In such
cases, increase sync amplitude by re-
ducing the value of R80. DO NOT
DECREASE R80 BELOW_225=0HMS .

(\JIEE the synchronization circuits are operating

Vertical Hold, you should be able to obtain a slow roll
(black horizontal bar moves slowly down the screen) and
Using the monitor Horizontal Hold,
you should be able to adjust for an out of sync raster
(numerous black lines cutting across the raster) and a
If you cannot obtain these conditions,
locate and correct the cause before proceeding.

correctly,

turn monitor and power supply off, disconnect the power
cable and go on to Step 27.

(\)’gleg 27. 1Install the following IC's in the indicated loca-
Pay careful attention to the proper orientation.

tions.

NOTE
Dots on the assembly drawing and PC
board indicate the location of pin 1
of each IC.

(Step 27 continued on Page III-23.)
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IC NO. TYPE
(igzgl 4029*

( 7418175 or 25LS175
( 11% 4029%

( Ul2 7418157

(v U13 74LS175 or 25LS175
( W=U25* MCM6574 or MCM6575%
(y=U26 74L8175 or 25LS175
( W™U27 74LS175 or 25LS175
( 4)=1U29 74L8367

(¥ U30 74LS157

(U332 7415157 or 2518157
(L U4l 74166

(»#’U42 7415175 or 25LS175
(W Uas 74LS00

(U6l 74LS10

(4089 74LS367

*MOS device. Refer to CAUTION on Page III-S8.

(V{‘Step 28. Check display circuits.
(\)’gét S1 switches as follows:

Noiil throagh 53 :=0OFF

No: 6 ON
=g (™Y Remove U42 and bend pin 6 out 45° to its normal position.
e (See Figure 3-6.) Re-install U42 with pin 6 out of the
socket.

Bend desired pin
out 45° to
vertical.

Figure 3-6. Bending selected pins on U42, 59 and 75
(U%9 shown). B

( Remove U59 and bend pin 4 in same manner as U42. Re-
install U59 with pin 4 out of the :socket.

(Step 28 continued on Page III-24.)
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(Vf?;mwve U75 and bend pin 5 in same manner as U42. Re-
install U75 with pin 5 out of the socket.

(\f/’51ng #24 wire, install the following TEMPORARY jumpers
in the sockets for Ul4 through U2l. Double check jumpers
after installing for correctness. (See Figure 3-7.)

IC SOCKET JUMPER
(\*’614 Pin 12 to 6
( s Pian. 12 o 5
(W) Ul6 Pin 12 to 4
(¥ ULl7 Pin 12 to 8
(¢ Ul8 Pin 12 to 2
(u¢’ 19 Pin 12 to 7

U20 Pin 12 to 1
(QJ/UZl Pin 12 to 16

Uul4d U15 Ul6 Ul7 U18 Ul9 U20

Figure 3-7. Ul4 through U2l socket jumpers.

(¢f/ Turn monitor on and apply power to Sol-PC.

(¥ Momentari o in 1 of U2 and pin 5 of U75. The

display shown in Figure 3-8 should appear on the monitor
screen.

(\”Ef the display circuits do not pass this test, determine
and correct the cause before proceeding with assembly.

(yf’f% the display circuits are operating correctly:

(\4‘&urn monitor and power supply off and disconnect the
power cable.

() Remove jumpets from Ul4 through U2l sockets.
ug?
(‘)’ﬁg;d pin 6 on U42, pin 4 on U49 and pin 5 on U75
back to their normal position and re-install these

three IC's in their appropriate sockets.
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Figure 3-8. Display circuits test pattern, 6575 character gen-
erator. (6574 pattern differs. See Section VIII.)

MWmmmwnméqf#gtep 29. Install 91LO2APC or 2102L1PC IC's in locations Ul4
through U21l. Pay careful attention to proper orientation.

CAUTION

IC's Ul4 THROUGH U21 ARE MOS DEVICES. RE-
FER TO CAUTION ON PAGE III-8 BEFORE YOU
INSTALL THESE IC's.

NOTE

Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.

( ) Step 30. Install the following resistors in the indicated
locations. Bend leads to*fit distance between mounting
holes, insert leads, pull .down snug to board, solder and
£ ini:

LOCATION : VALUE (ohms) COLOR_CODE
(Nﬁ’pRl2 1.5K brown-green-red
(\)”RlB 28: BT brown-black-orange

(Step 30 continued on Page III-26.)
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LOCATION VALUE (ohms) COLOR _CODE
(V/’RZO 1.5K brown-green-red
( \( RBl l. SK " n "
(¥ R32 1.5K . " "
(v, R33 15K 3 s =
( 4 R34 1.5K n n "
(«f R35 15K . = "
( ,{ R36 1.5K " " "

i 1.5K " " L
( Qf*— R50 1.5K n " "
( "r/ RSl l. 5K n " "
( u)/ R52 1.5K n " 1]
£l R53 158 . " .
( E)' R54 1.5K " n "
(« R55 25K . " o
(v R56 35K . s -
( \* R57 l.5K " n "
(¥~ R58 330 orange-orange-brown
(9 RO1 15K brown-green-red
(\#* R107 10 K brown-black-orange
( y R108 10 K " n n
( v R109 T " ¢ !
( o/ R110 10 K " . "
( ¢ R111 10 K " " "
( ¥ R112 10 % . . "
( W/ R113 10 K % : y
( I/Rll4 JO K - & .
({ R115 1.58 brown-green-red

(iJ/Step 31. Install diode D7 (1N4148 or 1N914) in its location
between U46 and U47. Position D7 with its dark band (cathode)
at the bottom.

(v)/te 32,

(/6 dtep 33. In the jumper area labeled PHTM on the assembly
drawing (below U64), instdll Augat pins in mounting holes

F and G. (Refer to "Installing Augat Pins" in Appendix IV.)
- Using #24 bare wire, install a jumper between pins F and G.

( Step 34. In the jumper area labeled RST on the assembly
drawing (between U76 and U77), install Augat pins in mounting
holes N and P. (Refer to "Installing Augat Pins" in Appendix
IV.) Using #24 bare wire, install a jumper between pins N
and P.
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( ) Step 35. Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.
NOTE

Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.

IC HO. TYPE

(" U45 74L504

(%) u4e6 8T380 or 8836

(W u4s 741500

(v US0 74LS367

(W™ U54 74L504

() _U63 74L5109

(- U4 74LS109

(v U67 8T97

(yr=, ue6s 8T97

(v u76 7418175

(v u94 74LS367

( W™ U107 7415367 ,

(Vf/;tep 36. Apply power to Sol-PC and make the following voltage
measurements: 1
MEASUREMENT POINT VOLTAGE*

Pin 11 of Ul05 Socket -5 V dc
Pin 20 of Ul05 Socket +5 Vo
Pin 28 of Ul05 Socket +12 V &
Fan braf U551 bocdket +HESd e
Pin 2-0f-U51 - Socket -12 V dec

T*all voltages referenced to ground.

( q’?f any voltages are incorrect, locate and correct the
cause before going on to Step 37.

( If voltages are correct, turn power supply off, dis-
connect power cable and go on to Step 37.

(\”g:;g 37. Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.

NOTE

L

Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.

(Step 37 continued on Page III-28.)
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IC NO. TYPE
(\;’%51* TMS6011NC*
( P ULO5* # 8080,8080A or 9080A* #

*MOS device. Refer to CAUTION on Page III-S8.

#Note that pin 1 of this IC is in the upper
left corner.

(\ﬁfSte9_38. Perform Functional Test No. 1 of CPU circuits.
(t¥/8et S1 switches as follows:
Ro. L through 5: OFP
Ho. B3 ON
’"““””““““(yf’;urn monitor on and apply power to Sol-PC.

j‘ﬂﬂﬁbmentarlly ground pin 1 of U2. You should see a full
> display (64 characters x 16 lines) on the monitor.

( Momentarily ground pin 2 of U75. The display should
blank while pin 2 of U75 is grounded. When you remove
the ground, the display shown in Figure 3-9 on Page
IITI-29 should appear.

NOTE

The pattern shown in Figure 3-9 (delete
characters) results from all bits of the
DIO Bus being high. If you do not see
the delete characters, one or more bits

_;E*;hg_glgﬁpgg_gxeﬂlow. Consult the
CM6575 or MCM6574 pattern, as appro-
priate, 1in Section VIIT of this manual
to determine which Bits are low.

( ) If the test fails, determine and correct the cause before

proceeding with assembly.
————— y

( ) If the Sol-PC passes this test, turn monitor and power
supply off, disconnect power cable and proceed to Step 39.

= S |

( Step 39. 1Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.

(step 39 continued on Page III-29.)
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NOTE

Dots on the assembly drawing and PC board

indicate the location of pin 1 of each IC.

IC NO. TYXPE

(7 UBO 8T 74
(\/ usl 8T 74#

#DO NOT substitute.

Figﬁre 3-8 CPU Functional Test No. 1 display, 6574 character gen-
erator. (6574 pattern differs. See Section VIII.)

( ) Step 40; Perform Functional Test No. 2 of CPU cixcuits.
( d/;heck that S1 switches are set as specified in Step 38.
Nﬂﬁﬂmwmﬂa(\,'Turn monitor on and apply power to Sol-PC.
(\4’Momentarily ground pin 1 of U2 and pin 2 of U75. The

display shown in Figure 3-10 on Page III-31 should
appear on the monitor.

( If the test fails, determine and correct the cause be-
fore proceeding with assembly.
@nj

If the Sol-PC passes this test, turn monitor and power
supply off, disconnect power cable and proceed to Step 4l.
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(u) Step 41. Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.

NOTE

Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.

TP,

74LS253
74LS253
74LS253
74LS253
74L5175
74LS175

(\w#” Step_42. Turn monitor on, apply power to Sol-PC and perform
the test described in Step 40, except ground pin 5 of U75 in-
stead of pin 2. You should get the same results.

( If the test fails, determine and correct the cause before
proceeding with assembly.

(\J’§; the Sol-PC passes this test, turn monitor and power
supply off, disconnect power cable and proceed to Step 43.

M\-‘
(y//steg 43. Install the following resistors in the indicated
locations. Bend leads to fit distance between mounting
holes, insert leads, pull down snug to board, solder and

trim.

LOCATION VALUE (ohms) COLOR CODE
(& R13 : 1.5K brown-green-red
( d/ R14 1.5K " n "
( leS l.SK " " "
( M R6O l.SK " " "

-

hA,SteE 44. Using two 4-40 x,5/8 binder head screws, two #4
insulating washers, two lockwashers and hex nuts, install

30-pin right angle edge cohnector in location J5. / Insert
‘screws from back (solder) side of board and place an insu-
lating washer on each screw on front (component) side of
board.# Position connector with socket side facing right,
place over screws and seat pins in mounting holes. Then
place lockwasher on each screw, start nuts and tighten.
Solder pins to board.
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(‘)’g&eg 45. Using four 4-40 x % binder head screws, lockwashers
and hex nuts, install two brackets (So0l-1040) for personality
module in area to right of J5. Position brackets over the
mounting holes as shown in Figure 3-11. Insert screws from
front (component) side of board, place lockwasher on each
screw on back (solder) side of board, start nuts and tighten.

9§ﬁ%5%?%,“

9%9%9%5%4%?%3%3%9%9% FHHNN
¥4 5% I THTRT8543 , ‘
LB SRR EL P L LB LR L EL B BB 9%5‘%3*"%;‘%%% e
94434343404 T4THT4 I M TN PN NANANANN :

Figure 3-10. CPU Functional Test No. 2 display,
6575 character generator. (6574
pattern differs. See Section VIII.)

Bracket (S0l1l-1040)
/ \

<«— Card Guide (SAE1l250F) —=

4-40 x % Screw
/ : 4 \
Sol-PCB o ! | '

N NN
EENRENRENNENUNNEERNRNNRERRREN
f ~——— Lockwasher — .
Solder e Tt Top Edge
Side 2 Hencocliuk of Board =
Figure 3-11. Personality module bracket/guide N

installation (Viewed from right
end of Sol-PCB).
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(J( Step 46. Attach plastic card guide (SAE1250F) to each of the
brackets installed in Step 45. (See Figure 3-11.) Insert
posts on guides into bracket holes and push in until they
snap into place.

(\J/Steg 47. Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.

NOTE

Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.

IC NO. TYPE
(S u3* 91L02APC or 2102L1PC*
( Y ua* 91L02APC or 2102L1PC*
( W us* 91LO2APC or 2102L1PC*
( v uex 91LO2APC or 2102L1PC*
( W u7* 91L02APC or 2102L1PC*
( o us* 91LO2APC or 2102L1PC*
( Wy U9* 91LO2APC or 2102L1PC*
( q/ 10%* 91L02APC or 2102L1PC*
( 5/322 7415136

(~¥/023 741,520

(\/ 24 74L504

( \)/334 74LS138

( o U35 7415138

( %36 7415138

(A4 U53 741502 or 9LS02

( ﬁ(U?O 74LS109

( W U71 7418367

( Q)IjSB 74LS20

*MOS device. Refer to CAUTION on Page III-S8.

%

( ) Step_48. :Test memory and decoder circuits.
(\f/;et Sl switches as specified in Step 38.
( Q/;urn monitor on and app%y power to Sol-PC.
\\T::==h~ (\f/éround pin 1 of U2. You should see the same display as
shown in Figure 3-10 on Page III-31. In this case, how-

ever, there should be a vertical "flickering" movement
with an apparent flicker rate of approximately three

times per second.’
d’(\)}éﬁrn Switch No. 1 of S1 to ON. The flicker should stop.

(Step 48 continued on Page III-33.)
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If the test fails, determine and correct the cause before
proceeding with assembly.

If the Sol-PC passes this test, turn monitor and power
supply off, disconnect power cable, set Switch No. 1 of
Sl to OFF and go on to Step 49.

( Step 49. Assemble personality module if you have not yet

done
Sect

so. (See Section IV.) If you have, go to Step 9 in
ion IV and complete the personality module assembly.

( ) Step 50. 1Install the following resistors in the indicated

loca
inse

\

R21
R22
R23
R24
R25
R26
R27
R28
R29
R37
R38
R39
R40
R42
R43
R44
R45

m—

AARSSNNSSSSNS S

E;
B
o

R47
R48

A
U
O Y

R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71

P — T~~~ P~ P P~ TN NN NN TN TN NN SN NN TS S

R

|

P L s Rt

|

(step 50 continued on Page III-34.)

LOCATION VALUE (ohms)

tions. Bend leads to fit distance between mounting holes,
rt leads, pull down snug to board, solder and trim.

COLOR CODE

470
470,

145K

III-33

L watt
470, % watt

yellow—violet—ﬁrown

n n

" " 1]

brown-green-red
brown-black-orange
yellow-violet-brown
brown-black-orange

brown-green-red
green-blue-red
brown-green-red

orange-orange-brown
green-blue-red
brown-black-orange
n n n
brown-green-red

green-blue-red

orange—orange—brown

" n "
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LOCATION VALUE (ohms) COLOR CODE

(\4( R72 680 blue-gray-brown

( J R73 680 " n "

( ‘l R74 680 n " "

( /r R75 680 " " 1]

(J R76 680 " n "

( X R77 680 " " n

( { R78 680 " " "

( ( R79 680 " " n

(), RO2 5.6K green-blue-red

(J( R93 i .55 brown-green-red

(\Xl R94 10 K brown-black-orange

(uf/ R95 15 R brown-green-orange

( R116 1.5K brown-green-red

( Q/%tep 51. 1Install the following capacitors in the indicated
locations. Take care to observe the proper value and type
for each installation. Bend leads outward on solder (back)
side of board, solder and trim. (Refer to NOTE in Step 2.)
LOCATION VALUE TYPE

(\4, Cc29 =1 uid Disc

S— (g)/ Cc30 330 pfd . Diac

(t}’éteg 52. Install diodes D1 (1N4148 or 1N914), D2 (1N4001)
and D3 through D6 (1N4148 or 1N914) in their locations in
the area of U39. Positionf\gll diodes with their dark band
(cathode) to the right. = ¥

nasT B

(J(Step 53. Install the following DIP switches in the indi-
cated locations. Take care to observe proper orientation.

LOCATION TYPE ORIENTATION
( S2 ; 8-position Switch No. 1 at top
(

oy =2 ; 8-position Switch No. 1 at top
(W s4 6-position Switch No. 1 at top

( Step 54. Install Q1 (2N2907 or 2N3460) in its location be-
tween U55 and U56. The emitter lead (closest to tab on can)
is oriented toward the bottom and the base lead toward the
right. Push straight down on transistor until it is stopped

‘//by the leads. Solder and trim.
( Step 55. Using two 4-40 x‘7/l6 binder head screws, hex nuts
and lockwashers, install 25-pin female connector in location

_&#‘M@L Position connector with socket
side racing right and insert pins into their holes in the

~— circuit board. Insert screws from back (solder) side of
board, place lockwasher on each screw, start nuts and tight-
en. Then solder connector pins to board.
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(‘/ Step 56. Using two 4-40 x 7/16 binder head screws, hex nuts

and lockwashers,

as you did Jl.

install 25-pin male connector in location
J2 (parallel I/0 interface).

Install J2 in the same manner

(v{lste Step 57. 1Install Augat pins in mounting holes K, L and M.
(Refer to "Installing Augat Pins" in Appendix IV.) These

holes are located between U85 and U86.

installed.

(\J/Steg 58,

No jumper will be

Install the following IC's in the indicated loca-

tions. Pay careful attention to the proper orientation.

NOTE

Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.

IC NO. TYPE
(V) ,U37 7415367
5§ . w’ 38% 1489A%
i¢ﬁ ( U394 4AN26#
( 52 74LS109
( 55 741800
( U56 1458CP or 1558CP
( W U57 7406
(Q/Usa 8T94
(v U72 74158109
M( 173 7415109
(:i:ﬁ84* 4029*
( WVU8S5* 4046%
(A7) 86* 4024*
. (J;;g 74173
(M U96 74173
‘( ) U97 74LS175

*MOS device. Refer to CAUTION on Page III-8.

#Solder this IC in its location. See "Loading
DIP Devices" in Appendix IV.

o (\)/;teg 59. Check 1nput/output (I/0) circuits.
i
NOTE
The parallel I/O interface should be
tested with tHe device you will be
using. Refer to "I/O Interfacing"
in Section VII.

(Step 59 continued on Page III-36.)
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\
To check the serial I/O circuits, proceed as follows:
/ (\A{Set S3 switches as follows:
Na. s ON
No. 2 through 8: ~OFF
//””’E(\J/Set all S4 switches to OFF.
(‘fVConnect S0l-PC video output. cable to monitar, turn moni-
’ tor on and apply power to Sol-PC.
(V) Set Sol-PC to local by depressing LOCAL key on keyboard
to turn keyboard indicator light on.
(»3 Data entered from the keyboard should appear on the
monitor.
(j) If the Sol-PC fails this test, locate and correct the
cause before proceeding.
(J) If the Sol-PC passes this test, turn monitor and power
i supply off, disconnect power cable and video output cable
M —wmw_ﬂwtﬁww__"vgggwggwon to St%ELfftmw ——

( Step 60. 1Install the following resistors in the indicated
locations. Bend leads to fit distance between mounting
holes, insert leads, pull down snug to board, solder and

trin,

LOCATION VALUE (ohms COLOR CODE
d/ REL7 LRe gt brown-black-orange
v, R118 10 K " " %
4/ R119 10 K " " "

139 : 1.0M brown-black-green

-y

(
(
(
(
( R140 : 30 K brown-black-orange
( 0/ R141 180 <K brown-green-yellow
B @ % B0 U RAEs i R I0 K brown-black-orange
(\y//Rl43 i M brown-black-green
(yI/'Rl44 47 K yellow-violet-orange
( J/ R145 10 K brown-black-orange
( ﬁ/ R146 I8 K = * "
( 0// 147 2.2My red-red-green
( Q//§l48 I00 X brown-black-yellow
( ¥ R149 Jo0 brown-black-brown
1T K150 470 yellow-violet=brown
( R15T P ST6K green-blue-red
j (\/R152 150 K brown-green-yellow
o ( y R153 100 K brown-black-yellow
( R154 100 K " " "
‘""'-“u‘*k Q/ VR3 50 K Potentiometer
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(V4/;teg 61. Install the following capacitors in the indicated
locations. Take care to observe the proper value and type
for each installation. Bend leads outward on solder (back)
side of board, solder and trim. (Refer to NOTE in Step 2.)

CAUTION

REFER TO FOOTNOTE AT END OF THIS STEP
BEFORE INSTALLING C67.

LOCATION VALUE (ufd) TYPE
( c4a7 .001 Disc
(, c48 .047 "

Cc49 .001 5

C50 ik Mylar Tubular
cSl b Disc

66 2 S .

chi* 1 Tantalum

c68 “d Disc

¢y C69 = "

J, c70 1 "

a8 3 .001 =

cre .001 Mylar Tubular
Cc73 . 047 Disc

q/’,*Insta].l C67 with "+" lead at top right.
( S

tep 62. 1Install miniature phone jacks in locations J6 and
J7 located to the right of Ul0l. Position J6 and J7 with
jack facing right, insert pins in mounting holes and solder.

( Step 63. Install subminiature phone jacks in locations J8
and J9 in lower right corner of board. Install J8 and J9
s you did J6 and J7.

( Step 64. Install Q3 (2N4360) in its location to the left of
C67. 1Install Q3 with its flat "side" at the bottom. Push
straight down on transistor until it is stopped by the
leads, solder and trim.

CAUTION

THE 2N4360 IS STATIC SENSITIVE. REFER TO
CAUTION ON PAGE II%—S.

( Step 65. Install Q4 and Q5 (2N2222) in their locations
above and to the 'léft of Ul08. For both transistors, the
emitter lead (closest to tab on can) is oriented toward the
left and the base lead toward the right. Push straight down
on transistor until it is stopped by the leads, solder and
trim.

IIE=37
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( Step 66. 1Install diodes D13 and D14 (1N400l1) in their loca-
tions in the lower right corner of the board. Position both
diodes with their dark band (cathode) at the bottom.

( Step 67. 1Install DIP reed relays in locations K1 and K2 to
the right of Ull3. Be sure to install K1 and K2 with their
end notch at the bottom in 1 in lower right corner).
These relays are soldered to the board. efer to "Loading
DIP Devices" in Appendix IV.)

( ep 68. Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.

NOTE
Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.
IC _NO. TYPE
( U69* TMS6011INC*
( U98* 4023*
( W™ U99* 4030%*
( Ww~"U1l00* 4013*
‘ (W UlOol* 4027*
e (v)/ Ul08 1458CP or 1558CP
(v w109+ 4049*
( Ul10* 4046%*
(7 Ulll+ 4019+
( \A)/ Ull2* 4520%*
( Y UL13* 4013+
*MOS device. Refer to CAUTION on Page III-8.

( Step 69. Install Augat pins in mounting holes H, I and J
(located to left of C70). (Refer to "Installing Augat Pins"
in Appendix IV.) Using #24 bare wire, install a jumper be-
tween pinsg I and J.

() Step 70. Adjust VR3.

(;; Using a cable with ‘a male phono jack on both ends, con-
—__a—_—ﬂ’ nect ACI audio output (J6) to ACI audio input (J7).
(<) Apply power to Sol-PC. *
Oq! Set VR3 fully clockwise (CW).
(H{fMeasure the DC voltage at pin 13 of Ull0 and write the
measured voltage *down. (Call this Voltage A.)
o (A set VR3 fully counterclockwise (CCW).

(Step 70 continued on Page III-39.)

ITI-38



B e
Volt§ge B (VR3 full CCW):
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Sol-PC SINGLE BOARD TERMINAL COMPUTER ™ SECTION IIT

write the

(v4 Measure the DC voltage at pin 13 of Ull0 and
i )

measured voltage down. (C

all the

B and divide the sum by 2.

(/) Add Voltages
An example follows:

result Vol

e €3)

Volt@fge A (VR3 full CW): 3:45 V:de
1:80 Vdc

YE}EEES_Q = 5.25 V dc £2 = 260N A8

( Adjust VR3 so that the voltage at pin 13 of Ull0 equals
Voltage C. (In the preceding example this would be

2.6 N e, )

(u)fgieg 71. If your recorder-Has only a hone input, re-
move the I-to-J jumper you installed in Step)69 and install
2en the I and H

a jumper (#24 bare wire is recommended

pins. SRR

Otherwise, leave the I-to-J jumper in and go on to Step 72.

(V}’gfep 72. Install 100-pin edge connector, Jll. Using two
4-40 x 7/16 binder head screws, install 100-pin edge con-

nector in location J11 (center of PC board). Seat the pins
in the mounting holes. Then thread screws from front (com-
ponent) side of board into the threaded inserts that are
pre-installed in the J1ll mounting holes. Tighten screws

and solder pins to board.

CONGRATULATIONS! At this point you have successfully assembled your

Sol-PC Single Board Terminal Computer and tested it for proper oper-

ation. It is now ready for use.

ITT-39
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*** NOTICE TO ALL Sol-PC OWNERS ***

The "Parts List" (Table 3-1 on Pages III-2, 3 & 4 in this manual)
includes components for the Sol-ACI Audio Cassette Interface sec-
tion of the Sol-PC Single Board Terminal ComputerT™ as well as
sockets (So0l-SS IC Socket Kit) for the IC's used in the unit.

If you did not order sockets with your original purchase, ignore
Step 1 of the Sol-PC Assembly and Test instructions (Section III
in this manual); 1if you did not order the ACI option, ignore Steps
58 through 66. Also delete the following items as appropriate from
Table 3-1:

INTEGRATED CIRCUITS TRANSISTORS

1 1458CP or 1558CP (Ul08) 1 2N4360 (Q3)

1 TMS6011INC (U69) 2 2N2222 (Q4,5)

2 4013 (ulo0,113)

15aalg (D111 DIODES

1l 4023 (u98)

1 4027 (ulol) 2 1N4001 (D13,14)

1 4030 (u99)

1. 4046 (Ull0) RELAYS

1 4049 (Ulo09)

1+ 8520 (V113) 2 DIP Reed, Sigma

191-TE1Al15S

RESISTORS (K1,2)

1 100 ohm, % watt, 5% CAPACITORS

1l 470 ohm, % watt, 5%

1 5.6K ohm, % watt, 5% 3 .001 ufd disc

7 10K ohm, % watt, 5% 1 .001 ufd Mylar Tubular

147 obm, L wate, 5% 1 .01 ufd Mylar Tubular

1 50K ohm, Potentiometer 3  .047 ufd dasc

2 100K ohm, % watft, 5% 5 .1 ufd disc

2 150K ohm, % watt, 5% 1 1 afd; tait Gip

1 1M ohm, % watt, 5%

i 2.2 ohm, % satt, % MISCELLANEOUS

CONNECTORS ; 4 8-pin DIP Socket
29 1l4-pin DIP Socket

2 Miniature Phone Jack (J6,7) 74 16-pin DIP Socket

2 Subminiature Phone Jack (J8,9)° 1 24-pin DIP Socket
3 40-pin DIP Socket

Both the Sol-ACI and Sol-SS are.available from Processor Tech-
nology at the following prices*: (The Sol-SS IC socket kit is
highly recommended for kit construction.)

Sol-SS IC Socket Kit $40
N Sol-ACI Audio Cassette Interface §$55

*Prices are net and subject to change without notice.

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608  (415)652-8080
CABLE ADDRESS “PROCTEC”



SOL - PC MODIFICATION REVISION LEVEL D

Due to layout errors connections to pins 28, 73 and 74 have been
interchanged. These signals are used by DMA and interrupt devices.
‘orrection requires three cuts and installation of three jumpers.
se 24 gauge wire supplied with the kit for these changes.

1. Cut trace on rear side of board connecting pin 1 of U45 with
feedthrough directly below. Install jumper wire on rear side of
board connecting pin 1 of U45 with pin 73 of J1l.

2. Cut trace connecting the feedthrough adjacent to pins 13 and 14
of U64 with the feedthrough directly above (on rear side of board).
Install jumper wire as shown on the rear side of the board.

3. Cut trace on front side of the board connecting the feedthrough
immediately below and to the left of the "J11" designation with
pin 73 of J11. Install a jumper wire from this feedthrough to
pin 28 of J11 on the rear side of the board.

gl
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Sol PERSONALITY MODULE SECTION IV

4.1 PARTS AND COMPONENTS

Check all parts and components against the "Parts List",
Table 4-1. If you have difficulty in identifying any parts by
sight, refer to Figure 3-1 on Page III-5 in Section III of this
manual.

Table 4-1. PM5204 Personality Module Parts List.

1 PM5204 PC Board 2 1 ufd Capacitor, Tantalum

ﬁ 5204 or 5206 EPROM (Ul & U2) Dipped

16-pin DIP Socket
9 10K ohm,% watt,5% Film Resistor 24-pin DIP Socket

Handle Bracket (Sol-1045)
2-56x1/8 Binder Head Screw

1l .047 ufd Capacitor,Disc Ceramic

N OO

r's

4.2 ASSEMBLY TIPS

For the most part the assembly tips given in Paragraph 3.2
of Section III (Page III-1) apply to assembling the personality
module.

4.3 ASSEMBLY PRECAUTIONS

For the most part the assembly precautions given in Paragraph
3.3 in Section III (Page III-6) apply to assembling the personality
module.

4.4 REQUIRED TOOLS, EQUIPMENT AND MATERIALS

The following tools, equipment and materials are recommended
for assembling the personality module:

1 Neeéle nose pliers

2. Diagonal ¢tutters

3. Screwdriver

4. Controlled heat soldéring iron, 25 watt
5. 60-40 rosin-core solder (supplied)

6. Small amount of #24 ;olid wire

4.5 ORIENTATION

Resistor location R7 will be located in the lower righthand
corner of the board when the edge connector is positioned at the

Iv-1
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left end of the board. 1In this position the component (front) side
of the board is facing up. Subsequent position references related
to the personality module circuit board assume this orientation.

4.6 ASSEMBLY-TEST
4.6.1 Circuit Board Check

(4§ Visually check circuit board for broken traces, shorts
(solder bridges) between traces and similar defects.

(’J Check circuit board to insure that the +5-volt bus, +12-
volt bus and -12-volt bus are not shorted to each other
or to ground. Using an ohmmeter, make the following mea-
surements (refer to personality module assembly drawing
in,K Section IX):

(d) +5-volt Bus Test. Measure between edge connector
pin Bl4 (back side, second pin from bottom) and pin
Bl (back side, top pin). There should be no conti-
nuity.

(J‘ -12-volt Bus Test. Measure between edge connector
pin B2 (back side, second pin from top) and pin Bl
(back side, top pin). There should be no continu-
i 5

(bf<:12—volt Bus Test. Measure between edge connector
pin B1l5 (back side, bottom pin) and pin Bl (back
side, top pin). There should be no continuity.

(u}’5/12/(-12) Volt Bus Test. Measure between edge con-
nector pin Bl4 (back side, second pin from bottom)
and pin Bl5 (back side, bottom pin), between pin B15
and pin B2 (back side, second pin from top), and be-
tween pins Bl4 and B2. There should be no continu-
ity in any of these three measurements.

If visual inspection reveals any defect, or you measure
continuity in any of the preceding tests, return the
board to Processor Technology for replacement. If the
board is not defective,. proceed to next paragraph.

4.6,.2 Assembly-Test Procedure .
Refer to personality module assembly drawing in Section IX.
¢ CAUTION
THE MEMORY IC's USED ON THE PERSONALITY
MODULE ARE MOS DEVICES. THEY CAN BE
(CAUTION continued on Page IV-3)

Iv=-2
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DAMAGED BY STATIC ELECTRICITY DISCHARGE.
HANDLE THESE IC's SO THAT NO DISCHARGE
FLOWS THROUGH THE IC. AVOID UNNECESSARY
HANDLING AND WEAR COTTON, RATHER THAN
SYNTHETIC, CLOTHING WHEN HANDLING MOS
IC's. (STATIC CHARGE PROBLEMS ARE MUCH
WORSE IN LOW HUMIDITY CONDITIONS.)

(Jg Step 1. Install DIP sockets. Install each socket in the
indicated location with its end notch oriented as shown on
the circuit board and assembly drawing. Take care not to
create solder bridges between the pins and/or traces.

INSTALLATION TIP

Insert socket pins into mounting pads of
appropriate location. On back (solder)
side of board, bend pins at opposite cor-
ners of socket (e.g. pins 1 and 9 on a
16-pin socket) outward until they are at
a 45° angle to the board surface. This
secures the socket until it is soldered.
Repeat this procedure with each socket
until all are secured to the board.

Then solder the pins on all sockets.

LOCATION TYPE SOCKET
(v) Ul 24 pin
(<) U2 24 pin

{ ) u3* None

( ) va* None

(d) U5 16 pin

*Spare locations, not used.

PJ) Step 2. Install the following resistors in the indicated
locations. Install these resistors vertical to the board
as shown in Figure 4-1, solder and trim.-

¥

LOCATION VALUE (Oth) COLOR CODE

(é) R1 = 10K brown-black-orange
\‘3 ) 5o = 10K " " "
\) R3 10K " " "
( ) R4 10K " " "

V-3
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B

PC Board
>

4 Z
/

Figure 4-1. Rl through R4 installation.

(‘L Step_3. Install the following resistors in the indicated
locations. Install these resistors in the normal position,
parallel with the board. Bend leads to fit distance between
mounting holes, insert leads, pull down snug to board, sol-
der and trim.

l LOCATION VALUE (ohms) COLOR CODE
( R5 10K brown-black-orange
( R6 lOK n " "
( R7 10K e " "
( R8 lOK " " "
( RO 10K " " "

(\A Step 4. Install the following capacitors in the indicated
locations. Take care to observe the proper value, type and
orientation for each installation. Insert leads, bend out-
ward on solder (back) side of board, solder and trim. (Refer
to footnote at end of this step before installing C3.)

LOCATION VALUE (ufd) TYPE ORIENTATION
) Cl , - § Tant Dip "+" lead bottom
(] % Tant Dip "4+" lead bottom
(\f/ C3* .047 ; Disc Ceramic None

*Insert leads through mounting holes, remove capacitor and
clear holes of any wax. QReinsert and install.

a

.

( Step 5. Check for +5-volt bus to ground and -12-volt bus to

ground shorts. Using an ohmmeter, make the following measure-

ts:

(\Z Measure between edge connector pin Bl4 (back side, second
pin from bottom) and pin Bl (back side, top pin). You
should measure more than 1M ohms. A reading less than
10K ohms indicates a short.

Iv-4
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(l) Measure between edge connector pin B2 (back side, second
pin from top) and pin Bl (back side, top pin). You
should measure more than 1M ohms. A reading less than
10K ohms indicates a short.

8\) If either measurement indicates a short, find and cor-
rect the problem before proceeding to Step 6.

(k) Step 6. Using two 2-56 x 1/8 binder head screws, install
handle bracket (Sol-1045). Position bracket on front (com-
ponent) side of board at the right end as shown in Figure
4-2. Align bracket holes with mounting holes in board, in-
sert screws from back (solder) side of board and drive into
bracket. No nuts are needed since the bracket holes are

tapped.
Bracket Q‘)E
//

EEB IS :
‘ o’ Right End of iy

) S e PC Board

e
2-56 x 1/8 Screw 54;13 s

Figure 4-2. Handle bracket (Sol-1045) installation.

(% Step 7 If 5204A EPROM's are supplied with your kit, go on
to Step 8. EPROM's are supplied, install jumpers
(#24 bare wire may be used) in the four Jl1 locations. These

o o _the right

(

of Rl _and to the rivght of=-Hig

.

) Step 8., Stop assembly at this point and proceed with Sol-PC
assembly and test up through Step 48. (See Section III.)
Then go on to Step 9:of this procedure.

Step 9.7 Plug personality module into J5 on Sol-PC, apply
power to Sol-PC and make.the following voltage measurements
on the personality module:

¥

MEASUREMENT POINT VOLTAGE

Pin 1 of Ul Socket +5 V de 5%

Pin 4 of Ul socket +5 V@t S5

Pin 12 of Ul Socket +5 V dc +5% #
Pin 1 of U2 Socket +5-¥ e ¥ N

(Step 9 continued on Page IV-6.)
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MEASUREMENT POINT VOLTAGE
Pin 4 of U2 Socket +5 V- de +5%
Pin 12 of U2 Socket +5 V dc +5%
Pin 23 of Ul Socket =12 V dc +5%
Pin 23 of U2 Socket -12 V dc +5%
Pin 2 of Ul Socket Ground
Pin 2 of U2 Socket Ground

(\/['f any voltages are incorrect, locate and correct the
cause before proceeding to Step 10.

(\k’f& the voltages are correct, turn power off, disconnect
power cable, unplug personality module and go on to
Step 10.

( Q/g£eg 10. Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.

NOTE

Dots on the assembly drawing and PC board
indicate the location of pin 1 of each IC.

0 NO . TYPE
(Y ul* 5204A or 5204Q
L) Hn 5204A or 5204Q
(& U3 None
( 9 U4 None
{ .} 15 7418155

g

*MOS device. See CAUTION on Pages IV-2,3.

(ui’éteg 1ll. ‘Plug personality module into J5 on Sol-PC and con-
nect Sol-PC video output cable to video monitor. (Refer to
CAUTION on Page III-22 in Section III.)

(\f/get S1 switches as follows:

No. 1 through 4: OFF

No. 53 ON ¥

No. 6 OFP ¥
(N)/;;rn monitor on and apply power to Sol-PC.

You should see a white display on the monitor with a
inking rectangular cursor in the upper left corner of
the screen.
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( If you do not see a blinking cursor, locate and correct
the problem before proceeding.

()) If a blinking cursor is present, the ENter and DUmp
commands should operate as- i i ction IX of
,,,,af*”’”’. this manual.

(ryI commands do not operate correctly,
\r/ipcate and correct the problem before proceeding.
(

If the personality module is operaling correctly, turn
monitor and power off, disconnect power cable and video
output cable and go on to Step 50 in Section III. (The

personality module can be left plugged in.)

Iv-7
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Sol PERSONALITY MODULE SECTION IV

4.1 PARTS AND COMPONENTS

When ordering your Sol, you selected one of the three types
of Personality Modules: CONSOL, SOLOS, or SOLED. The outer carton
for your kit is stamped with the Personality Module type. All
three use the same PC board, marked 5204, and differ only in the
number of EPROM's and their programming. An alternative PC board
marked 6834 and designed for type 6834 EPROM's is also available,
but not supplied with this kit. Schematic diagram X-5 and assembly
drawing X-21 refer to this alternative board. Check all parts
against Table 4-1 below. If you have difficulty identifying any
parts, refer to Figure 3-1 on page III-S.

Table 4-1. PM5204 Personality Module Parts List.

3 PM5204 PC Board 2 1-ufd Capacitor,
2 or 4 5204A or 5204Q EPROM Tantalum Dipped
d 74LS155 4 24-pin DIP Socket
9 10K ohm, 1/4 watt, 5% Resistor 1 16-pin DIP Socket
: 3 .047-ufd Capacitor, Disc Ceramic 1 Handle Bracket (So0l-1045)
2 2-56X1/8 Binder Head Screw
4.2 ASSEMBLY TIPS

For the most part the assembly tips given in Paragraph 3.2
of Section III (Page III-1) apply to assembling the personality
module.

4.3 ASSEMBLY PRECAUTIONS

: For the most part the assembly precautions given in Paragraph
3.3 in Section III (Page III-6) apply to assembling the personality
module. ;

4.4 REQUIRED TOOLS, EQUIPMENT AND MATERIALS

The following tools; equipment and materials are recommended
for assembling the personality module:

Needle nose pliers

Diagonal cutters

Screwdriver Y

Controlled heat soldering iron, 25 watt
. 60-40 rosin-core solder (supplied)

urﬂéﬂﬂ§mall amount of #24 solid wire

g

4.5 ORIENTATION .~/

Resistor location R7 will be located in the lower righthand

corner of the board when the edge Connector 18 posSitioned & EHE

YU W N
. @ L]

i S
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left end of the board. 1In this position the component (front) side
of the board is facing up. Subsequent position references related
to the personality module circuit board assume this orientation.

4.6 ASSEMBLY-TEST

46,1 Circuit Board Check

( ) Visually check circuit board for broken traces, shorts

Hs

(solder bridges) between traces and similar defects.

Check circuit board to insure that the +5-volt bus, +12-
volt bus and -1l2-volt bus are not shorted to each other
or to ground. Using an ohmmeter, make the following mea-
surements (refer to personality module assembly drawing
in.-Seetien- -X):

() +5 volt Bus Test. On Ul, measure between pin 24,
(ground) and pins 1, then 12 (+5 volts). There
should be no continuity.

() —}2 volt Bus Test. Also on Ul, measure between
pin 24 (ground) and pin 23 (-12 volts). There
should be no continuity.

{:) +;2 volt Bus Test. Also on Ul, measure between
pin 24 (ground) and the bottom edge connector pin
on the componant side of the board (nearest the "+"
sigde-of Cl).

() Inter-bus Test. On Ul, measure between pins 1 and
23, then between the edge connector pin in the
previous test and pins 23, then 1. There should be
no:-continuity in any of these measurements.

If visual inspection reveals any defect, or you measure
continuity in any of the preceding tests, return the
board to Processor Technology for replacement. If the
board is not defective,’ proceed to next paragraph.

4.6.2 Assembly-Test Procedure Y

Refer to personality module'assembly drawing X-4.

Rev A

CAUTION
THE MEMORY IC's USED ON THE PERSONALITY
MODULE ARE MOS DEVICES. THEY CAN BE
(CAUTION continued on Page IV-3)
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DAMAGED BY STATIC ELECTRICITY DISCHARGE.
HANDLE THESE IC's SO THAT NO DISCHARGE
FLOWS THROUGH THE IC. AVOID UNNECESSARY
HANDLING AND WEAR COTTON, RATHER THAN
SYNTHETIC, CLOTHING WHEN HANDLING MOS
IC's. (STATIC .CHARGE PROBLEMS ARE MUCH
WORSE IN LOW HUMIDITY CONDITIONS.)

() Step 1 Install DIP sockets. Install each socket in the
1ndlcated location with its end notch oriented as shown on

the circuit board and assemblv draw1ng . Take care not to

create solder bridges between the pins and/or traces.
INSTALLATION TIP

Insert socket pins into mounting pads of
appropriate location. On back (solder)
side of board, bend pins at opposite cor-
ners of socket (e.g. pins 1 and 9 on a
16-pin socket) outward until they are at
a 45° angle to the board surface. This
secures the socket until it is soldered.
Repeat this procedure with each socket
until all are secured to the board.

Then solder the pins on all sockets.

LOCATION TYPE SOCKET
£ Ul 24 pin
B, 24 pin
b} 113 24 pin
{.:)-Ud 24 pin
(2 BS 16 pin

( ) Step 2. Install the following resistors in the indicated
locations. Install these resistors vertical to the board

as shown in Figure 4-1, solder and trim.

¥

LOCATION VAL ohms COLOR CODE
e P 10K brown-black-orange
e s 10K ’ "
( ) R3 10K n n "
C ). R4 10K " = =

Rev A - IV=3
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Figure 4-1. Rl through R4 installation.

Step 3. Install the following resistors in the indicated
locations. Install these resistors in the normal position,
parallel with the board. Bend leads to fit distance between
mounting holes, insert leads, pull down snug to board, sol-
der and trim.

LOCATION VALUE (ohms) COLOR CODE
R5 10K brown-black-orange
R6 lOK L1} n "
R7 lOK - n n "
R.8 lOK n n L1}
R9 lOK " " n

Step 4. Install the following capacitors in the indicated
locations. Take care to observe the proper value, type and
orientation for each installation. Insert leads, bend out-
ward on solder (back) side of board, solder and trim. (Refer
to footnote at end of this step before installing C3.)

LOCATION . VALUE (ufd TYPE ORIENTATION
Ccl . . S Tant Dip "+" lead bottom
ce 1 : Tant Dip "+" -lead bottom
c3* .047 . Disc Ceramic None

*Insert leads through mounting holes, remove capacitor and
clear holes of any wax. ' Reinsert and install.

Step 5. Check for +5-volt bus to ground and -12-volt bus to
ground shorts. Using an ohmmeter, make the following measure-
ments:

( ) Measure between'édge connector pin Bl4 (back side, second
pin from bottom) and pin Bl (back side, top pin). You
should measure more than 1M ohms. A reading less than
10K ohms indicates a short.

Iv-4
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), P
( ) Measure between edge connector pin B2 (back side, second
pin from top) and pin Bl (back side, top pin). You
should measure more than 1M ohms. A reading less than
10K ohms indicates a short.

( ) If either measurement indicates a short, find and cor-
rect the problem before proceeding to Step 6.

( ) Step 6. Using two 2-56 x 1/8 binder head screws, install
handle bracket (Sol-1045). Position bracket on front (com-
ponent) side of board at the right end as shown in Figure
4-2. Align bracket holes with mounting holes in board, in-
sert screws from back (solder) side of board and drive into
bracket. No nuts are needed since the bracket holes are

tapped.
Bracket Q)E
&
£ =k Ah__Right End of
AR PC Board //
= 2-56 x 1/8 Screw /'fzi:]—_; : 4

Figure 4-2. Handle bracket (Sol-1045) installation

() Step 7. If 5204A EPROM's are supplied with you it, go on
to Step 8. If 5204Q EPROM's are supplied, install jumpers
(#24 bare wire may be used) in the four J1 locations. These
are located just below U3, to the left of R5, to the right
of R1 and to the right of R2.

( ) Step 8. Stop assembly at this point and proceed with Sol-PC
assembly and test up through Step 48. (See Section III.)
Then go on to Step 9 of this procedure.

( ) Step 9. Plug personality module into J5 on Sol-PC, apply
power to Sol-PC and make the.following voltage measurements
on the personality module: *

¥

MEASUREMENT POINT - VOLTAGE

Pin I of -Ul..23pd +5 V dc + 5%
Pin b et U1, 3, 7, 4 +5 V dc ¥ 5%
Pia JEab 0}, 2, 3, 4 +5 V dc + 5%
= Pin 2 ar ul, 2, 3, 4 -12 V dc + 5%
i Piw 2 af 1, 2, 3, & Ground
Pin 24:af 1. 2. 3, 4 Ground
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(

(

St

( ) If any voltages are incorrect, locate and correct the
cause before proceeding to Step 10.

( ) If the voltages are correct, turn power off, disconnect
power cable, unplug personality module and go on to
Step 10.

) Step 10. 1Install IC's in the sockets numbered Ul through
U5. Make sure the dot or notch indicating pin 1 on the IC
package is in the correct position as indicated on the PC
board component legend and the assembly drawing X-4.
Sockets U3 and U4 are to be left empty for CONSOL modules.

IC LABEL
I -NO: TYPE \j[/, CONSOL SOLOS SOLED
¢ ) Ul* 5204A or Q Cl S@ EQ@
() ux* 5204A or Q g2 S1 El
{ ) 13* 5204A or Q none S2 E2
{ ) Ud* 5204A or Q none S3 E3
1 15 7415155

* MOS devices. See CAUTION on pages IV-2, 3. o
o

) Step 11. Plug personality module into J5 on Sol-PC and con-
nect Sol-PC video output cable to video monitor. (Refer to
CAUTION on Page III-22 in Section III.)

( ) Set S1 switches as follows:
No. 1 through 4: OFF

Ho. 5 ON

€

No. 6: OFF

( ) Turn monitor on * to Sol=PC. o
o~ If you have a CONSOL module, you should see a ite display
on the monitor with a blinking rectangular cursor in the
\ upper left corner of the screen. A SOLOS module will have
Qursor preceded by a prompt character: >l /_f’
—

m“"’“‘m‘._ * /
s —

e
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Rev A

() If you do not see a blinking cursor, locate and correct

(

(

(

)

)

)

the problem before proceeding.

If a blinking cursor is present, the ENter and DUmp
commands should operate as described in Section IX of
this manual.

If the ENter and DUmp commands do not operate correctly,
locate and correct the problem before proceeding.

If the personality module is operating correctly, turn

monitor and power off, disconnect power cable and video
output cable and go on to Step 50 in Section III. (The
personality module can be left plugged in.)

Iv-7
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ASSEMBLY PROCEDURE CHANGE NOTICE

Reference Paragraph 4.6.2, Step 6 on Page IV-5 in Section IV of
the Sol-PC Single Board Terminal ComputerTM Assembly and Test
Instructions.

The PM5204 Personality Module Kit you have received with
your Sol-PC Kit includes 2 each 2-56 x 3/16 binder head screws,
2 each #2 inside tooth lockwashers and 2 each 2-56 x 3/16 (max)
hex nuts. These are used to attach the handle bracket (Sol-
1045) to the PM5204 circuit board.

With your kit, use the following procedure to attach the
handle bracket in place of Step 6 in Paragraph 4.6.2, Section IV:
(Figure 4-2 on Page IV-5 in Section IV may still be used for
reference concerning the position of the bracket.)

Position handle bracket (Sol-1045) on front (component)
side of the board at the right end as shown in Figure
4-2. Align bracket holes with mounting holes in board,
insert screws from back (solder) side of board, place
lockwasher on each screw, start nuts and tighten.

CC #1

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608 (415)652-8080
CABLE ADDRESS “PROCTEC”



SECTION V

Sol KEYBOARD

Sol TERMINAL COMPUTER™ ™



PROCESSOR TECHNOLOGY CORPORATION

Sol KEYBOARD SECTION V

5.2 PARTS AND COMPONENTS

Check all parts and components against the "Parts List",
Table 5-1. If you have difficulty in identifying any parts by
sight, refer to Figure 3-1 on Page III-5 in Section III of this
manual.

9.2 ASSEMBLY TIPS

For the most part the assembly tips given in Paragraph 3.2
of Section III (Page III-1) apply to assembling the Sol keyboard.

In addition, be sure your hands are clean before handling
the circuit board, especially the area containing the keyboard
switch pads.

e ASSEMBLY PRECAUTIONS

For the most part the assembly precautions given in Para-
graph 3.3 in Section III (Page III-6) apply to assembling the Sol
keyboard.

5.4 REQUIRED TOOLS, EQUIPMENT AND MATERIALS

The following tools, equipment and materials are recom-
mended for assembling the personality module:

1. Needle nose pliers

2. Diagonal cutters

3. Screwdriver (thin blade)

4. Controlled heat soldering iron, 25 watt
5

- 60-40 rosin-core solder (supplied)

L P ORIENTATION

Light emitting diode location LED3 will be located in the
lower left-hand corner of the 'board when locations J1 and U4 through
Ul6 are at the top of the board. In this position the component
(front) side of the board is facing up and all horizontal reading
legends will read from left to right. Subsequent position refer-
ences related to the keyboard circuit board assume this orientation.
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Table 5-1.

Sol Keyboard Parts List.

SECTION V

INTEGRATED CIRCUITS

1 &858 {(93) 1 74Ls30 (U25)

1 2101 or 9101 (u2D) 2. 7442 (Ul7&21)

> 40512 (U19 & 22) 5 74nS74 (U8.9,11,15,26)

4 74Ls00 (u4,10,14,16) 2 7493 (uU6,U5)

1 74Ls04 (U23) 1 7418132 (U7)

1 7406 (U24) 2= T4LSXT5 (Ul U2}

2 741810 (Ui3 & 27) 1 8334, 9334 or 83L34 (Ul2)
1 8574 {Ul8)

TRANSISTORS DIODES (ZENER) DIODES (LIGHT EMITTING)
6 2N3640 1 1IN5221B (D1) 3 Mv5752 (18DL:2.3)
3 2N4274

RESISTORS CAPACITORS
1 10 ohm, % watt, 5% 2 = &30 pfd, disc
3= 1.5 ohm, % watt, 5% I 470 pfd, disc
1 -390 ohm, % watt, 5% 1 .0022 ufd, disec
1 680 ohm;, % -watE, 5% 2 O ufd, disc
§ I K ohm, & watt, 5 a7 ufd, dise

10 1.5K ohm, % watt, 5% 1 & ufd, Mylar tubular
1 2.2K ohm, Y% watt, 5% 5\ ufd, tantalum dipped
5 3 K ohm, % watt, 5%

2 33 K ohm, % watt, 5%

- 68 K ohm, % watt, 5% :
2 2.2K ohm resistor network :
2 33 K ohm resistor network
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Sol KEYBOARD SECTION V

Table 5-1. Sol Keyboard Parts List (Continued).

MISCELLANEQOUS
1 Sol-KBD Printed Circuit Board
1l 8-pin DIP Socket
17 1l4-pin DIP Socket
8 16-pin DIP Socket
1 22-pin DIP Socket
1 20-pin Header, 3M3492-2002
1 9-3/4" 20-conductor Rainbow Cable Assembly
1 70-key (Sol-10) or 85-key (Sol-20) Keyboard Assembly
1 Plastic Insert (Sol-10) for Key Pad
18 Torx Screw
3 Fiber Spacer
1 Length Solder
5.6 ASSEMBLY-TEST
T S Circuit Board Check
( d/éisually inspect circuit board for obvious flaws. (The
design of the board includes numerous unconnected traces
and traces that are shorted to each other.)
( Check circuit board to insure that the +5-volt bus is
.not shorted to ground. Using an ohmmeter, measure be-
tween the GND and +5V pads located in the upper left
 corner of the board. There should be no continuity.
If no visual inspection reveals any defect, or you measure
continuity between the GND and +5V pads, return the board
to Processor Technology for replacement. If the board 1is
not defective, proceed to next paragraph.
5.6.2 Assembly-Test Procedure

Refer to keyboard assembly drawing in Section IX.

L
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SECTION V

CAUTION

SOME MOS INTEGRATED CIRCUITS ARE USED ON
THE Sol KEYBOARD. THEY CAN BE DAMAGED

BY STATIC ELECTRICITY DISCHARGE. HANDLE
MOS IC's SO THAT NO DISCHARGE FLOWS
THROUGH THE IC. AVOID UNNECESSARY HANDL-
ING AND WEAR COTTON, RATHER THAN SYNTHE-
TIC, CLOTHING WHEN YOU DO HANDLE MOS IC's.
(STATIC CHARGE PROBLEMS ARE MUCH WORSE IN
LOW HUMIDITY CONDITIONS.)

: Step 1. Install DIP sockets. Install each socket in the
indicated location with its end notch oriented as shown on
the circuit board and assembly drawing. Take care not to

create solder bridges between the pins and/or traces.
(Refer to "Installation Tip" on Page III-9 in Section III.)

LOCATION TYPE SOCKET
(\)/61 and 2 16 pin
( VU3 8 pin
( U4 through Ull 14 pin
( 12 16 pin
( yﬁm through U16 14 pin
( &/U17 through Ul9 16 pin -
(:19520 22 pin
( U2l and 22 16 pin
( U23 through U27 14 pin

( Q/gteg 2. Install the following capacitors in the indicated
locations. Take care to observe the proper value, type and
orientation (if applicable) for each installation. Insert
leads, pull down snug to board, bend leads outward on solder
(back) side of board, solder and trim.

LOCATION

(W scCl
{ NF g2
(< C3

<

NOTE

Disc capacitor leads are usually coated
with wax during the manufacturing pro-
cess. After inserting leads through
mounting holes, remove capacitor and
clear the holes of any wax. Reinsert
and install. ;

¥

VALUE <L Y PE ORIENTATION
15 ufd | Tantalum "+" lead top

.047 ufd Disc None

= ufd Mylar o

(Continued on Page V-5.)
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Sol KEYBOARD SECTION V
LOCATION VALUE TYPE ORIENTAT ION
Ly/ c4 L0l ufd Disc None

(v c5 .047 ufd " "

( W’ c6 .047 ufd " "

( c7 .0022 ufd " "

(” C8 470 pfd " "

( M7 C9 220 pfd " "

(/. clo 220 pfd " "

(7 cl1 .01 ufd " "

(W~ C12 .047 ufd " n

Coa )’ A13 .047 ufd " "

( Ccl4 15 ufd Tantalum "+" lead top

( ) Step 3. 1Install the following resistors in the indicated
locations. Bend leads to fit distance between mounting
holes, insert leads, pull down snug to board, solder and

trim.

LOCATION VALUE (ohms) COLOR_CODE
(\)/'Rl 150 brown-green-brown
( \/ R2 150 " " "

( y R3 150 (1] " "
(;?/ R4 68 K blue-gray-orange
( RS 560 K green-hlue-yvellow
( R6 . < REE orange-orange-orange
(\fﬁ R7 I =K brown-black-red
(\4’¢R8 15K brown-green-red
( QV’R9 3 K orange-black-red
( % RlO 3 K " 1] n
( 213 3 K " n n
( J R12 3 K " " "
( Uf R13 1.5K brown-green-red
( j Rl4 3 2 5K " " "
( R15 oK . “ o
(W R16 EEK brown-black-red
(W R17 390 orange-white-brown
( w’/§18 3 R brown-black-red
(vf"RIQ 10 brown-black-black
( W’ R20 PR brown-black-red
(VW R21 1-K » Sy LA

— R TEFER orange-black-red
(W R23 e} R brown-black-red
( \y’qu_ ¥ l K n n "
(W R25 e brown-green-red
( v~ R26 680 blue-gray-brown
(y*"R27 33 K orange-orange-orange
( W~"R28 2 1.5K brown-green-re
( \/ R29 5K " " "

(Continued on Page V-6.)
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Sol KEYBOARD SECTION V
LOCATION VALUE (ohms) COLOR CODE
(\f#‘R3O 1.5K brown-green-red
( "Bl l.5K " " "
Exd R32 68 K blue-gray-orange
(v, R33 ¥.5K brown-green-red
(¥ R34 2.2K red-red-red

(Lngieg 4. 1Install Zener diode D1 (1N5221B) in its location to
the left of R17. Position Dl with its dark band (cathode)
at the bottom.

( Step 5.__Install Ql, Q2 and Q9 (2N4274) and Q3 through Q8
(2N3640) in their respective locations at the top center of
the board. The emitter lead (closest to flat side of case)
is oriented toward the right of the board and the base is
oriented toward the top. Insert leads until transistor is
approximately 3/16" above surface of circuit board, solder

Fand trime

( Step 6. Install resistor networks RX1 and RX3 (2.2K _ohms)
and RX2 and RX4 (33K ohms) in their respective locations
just above the keyboard pads. Install each network so that
the dot on its package is positiconed next to the dot on the
¢ircuit board. Recheck values before soldering.

CAUTION

THESE RESISTOR NETWORKS ARE DELICATE.
HANDLE WITH CARE.

( Step 7. Install light emitting diodes LEDl, 2 and 3
(MV5752) in their respective locations in the lower left
corner of the circuit board./ Insert leads through fiber
spacer, position each diode with its cathode lead (longer
lead and/or the lead next to flat edge of LED package) at
the bottom,’ insert leads into mounting holes in circuit
board, pull: down so that spacer and LED are snug to board,
solder and trim. (If fiber spacers are not supplied with
your kit, install LED's so they are approximately 346"

\))above surface of circuit board.)
(

Step 8. 1Install 20-pin header in location Jl (upper left
corner of board). Position header so pin 1 is in the lower
u)left corner. (An arrow on the header points to pin 1.)
(

Step 9. Using an ohmmeter, measure between GND and +5V pads
in upper left corner of the board. You should measure some
resistance. Zero resistance indicates a short. If re-
quired, find and correct the problem before proceeding to
Step 10.
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(vYJSteg 10. 1Install the following IC's in the indicated loca-
tions. Pay careful attention to the proper orientation.
NOTE

Dots on the assembly drawing and PC
board indicate the location of pin 1

6L cach=1¢,

IC NO. TYPE
(;;IH. 7418175
(W2 7418175
(\f’ﬁ3 555
(W U4 741500
(), U5 7493
(./ 6 7493
Cvﬁﬁg7 7418132
(:;:pa 74L574
( ' U9 74L874
(W 810 741500
( %ll 74L874
( W012 8334,9334 or 83L34
(v’ U13 741510
(v Ula 74LS00
(\YJJIS 741874
( 16 741500
( 17 7442
(M ul8 8574 or 74187A
(152019* 4051A%

( 20% 2101 or 9101%

(yr’gzl 7442
(W”U22* 4051A%
(U223 74LS04
( WU24 7406
( 25 74LS30
( 26 74L874
(U227 74LS10

*¥MOS device. Refer to CAUTION on Page V-4.

(»J/g;ep 1ll. Connect 20-conductor ribbon cable between Jl on
keyboard to J3 on Sol-PC so that cable goes left Trom J3.

( Step 12. Check keyboard operation.
(:; Set S1 switches on Sol-PC as follows:
Mo 1 throuagh = ~0FF

Bo.- 5z ON
MO, 6: OFP

Rev A v-7
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( Connect TV monitor to Sol-PC.

(yfﬂgith personality module installed, apply power to
Sol-PC.

odv Using a CLEAN finger, touch key pad #62 (MODE SELECT).

b I—_

( You should get a carriage return and line feed and see a
"greater than" sign (>) on the screen above the cursor.

NOTE

You may have to touch pad #62 several
times to obtain the specified display.

(V4 If you are unable to obtain the specified display,
locate and correct the problem before proceeding.

(q‘flf the keyboard is operating correctly, turn monitor and
Sol-PC power off, disconnect 20-conductor ribbon cable
at J1 on the keyboard and go on to Step 13.

— Step 13. Place keyboard assembly carefully over key pads on
PC board. Carefully align holes in PC board (18 in all)
with threaded mounting holes on bottom of keyboard assembly.
Insert Torx screws from solder (back) side of board and,
using a thin blade screwdriver, drive into keyboard assembly
mounting holes. Drive screws evenly and tighten just enough
to hold keyboard assembly in place.

CAUTION
DO NOT OVERTIGHTEN THESE SCREWS.

( Step 14. Reconnect 20-conductor ribbon cable to Jl on key-

oard. >

(Q/iteg 15. Tést keyboard for proper operation.
(\4/ pply power to monitqr and Sol-PC.
o

(~ strike UPPER CASE key. Indicator light should come on.

Strike MODE SELECT key.

(\J/Strike UPPER CASE key again. Indicator light should go
off.

\J,Strike LOCAL key. ~Indicator light should come on.

(
(\)/;trike LOCAL key again. Indicator light should go off.

V-8
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(Step 15 continued.)
el Strike SHIFT LOCK key. Indicator light should come on.

\)/Q;rike either SHIFT key. Indicator light should go off.

(

(\y/gerify operation of all alphanumeric keys. (As you
strike each key you should observe the corresponding
character on the monitor.)

( Should the keyboard fail any of the preceding checks,
locate and correct the problem before proceeding.

( )/If the keyboard passes all of the preceding tests,
congratulations on a job well done.

At this point you have successfully assembled the Sol keyboard and
tested it for proper operation. It is now ready for use with the
Sol-PC Single Board Terminal ComputerI™,

Having completed the Sol keyboard, power supply, Sol-PC and person-
ality module, you are now ready to assemble the Sol cabinet-chassis.
Cabinet-chassis assembly instructions are provided in Section VI.

Rev A v-9
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Sol CABINET-CHASSIS SECTION VI

6.1 INTRODUCTION

This section covers assembly of the Sol-10 and Sol-20 chas-
sis and cabinet. The instructions contained herein assume that you
have already assembled the power supply and Sol-PC Single Board ter-
minal ComputerTM...including the personality module and the Sol
keyboard (Sol-KBD).

6.2 PARTS AND COMPONENTS

Check all parts and components against the appropriate
"Parts List(s)", Table 6-1 and 6-2. If you have any difficulty in
identifying any parts by sight, refer to Figures 6-1 and 6-2 on
Pages VI-4 and VI-4.

6.3 ASSEMBLY TIPS
6.1 General

1. Scan Section VI in its entirety before you start to
assemble your Sol cabinet-chassis.

2. IT IS IMPORTANT that you follow the step-by-step in-
structions in the order given when assembling the Sol cabinet-
chassis if your assembly is to be done correctly and with minimum
effort.

3. Assembly steps and component installations are pre-
ceded by a set of parentheses. Check off each installation and
step as you complete them. This will minimize the chances of
omitting a step or component.

4. Should you encounter any problem during assembly, call
on us for help if needed.

B 3.2 Electrical

1. Use a low-wattage soldering iron, 25 watts maximum, for
all soldering.

2. Solder neatly and as qguickly as possible.

3. Use only 60-40 rosin-core solder. NEVER use acid-core
solder or externally applied fluxes.

4. (Sol-20 only.) DO NOT press tip of iron on pads or
traces when installing components and/or attaching leads to a PC
board. To do so can cause the pad or trace to "lift" off the
board and permanently damage it.
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SECTION_VI

Table 6-1. So0l-10 Cabinet-Chassis Parts List.
CHASSIS and SUBCHASSIS HARDWARE
1 Main Chassis 4 4-40 x 3/16 Screw, Machine
1 Expansion Chassis 16 4-40 x 5/16 Screw, Machine
1l Power Supply Subchassis 8 4-40 Hex Nut
1l Fan Closure Plate 22 #4 Lockwasher, Internal Tooth
16 6-32 x % Screw, Machine
BRACKETS 8 6-32 Hex Nut
1 Power Supply Subchassis 16 #6 Lockwasher, Internal Tooth
Bracket 11 8-32 x % Screw, Machine
2 Keyboard Bracket 2 8-32 x 1 Screw, Machine
8-32 Hex Nut
CABINET #8 Lockwasher, Internal Tooth
1l Left Side Piece, Walnut 10=24- TEomESET Y
1l Left Side Piece, Masonite 21 #6 x % Screw, §heet Metal
1 Righe side PlbeSiMEthuE 4 #6 x 5/16 Screw, Sheet Metal
1 Right Side Piece, Masonite 12 5/8 Screw, Wood
1 Keyboard Cover 2 %4 selaer tag :
1 Top Cover 10 g;;;ggman Plastic Inserts,
2 %" Spacer, 4-40 Tapped
MISCELLANEOUS Self-stick Protective Pads
2 Finger Well Label, Black
1l Printed Trim Plate, Paper
1 Plexiglass Strip
1 Serial Number Label
1 Connector Identification
Label
Rev A Vi«2
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Table 6-2. So0l-20 Cabinet-Chassis Parts List.

The Sol-20 Cabinet-Chassis Kit includes all Sol-10 parts listed in
Table 6-1 plus the following items:

12

Sol-BPB Circuit Board (Backplane Board)
3" 5-wire Cable with Molex Connector
100-pin Edge Connector, VIKING 3KH50/90V5
100-pin Edge Connector, TI H322150
Right Angle Backplane Bracket

Gusset Bracket, Left

Gusset Bracket, Right

Plastic Card Guide

4-40 x 5/16 Screw, Machine

4-40 x 5/8 Screw, Machine

4-40 Hex Nut

#4 Lockwasher, Internal Tooth -

6-32 x % Screw, Machine

6-32 Hex Nut

#6 Lockwasher, Internal Tooth

#6 x 4% Screw, Sheet Metal

Rev A
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(A) (B) (C) (D)
L%
Washer
(A) Flat Head Wood Screw (C) Binder or Pan Head Screw
(B) Sheet Metal Screw (D) Thumb Screw

Figure 6-1. Types of screws used in Sol cabinet-chassis assembly.

S

4
<

/®
=

et

(a) (B) (c) (D)

/e

‘(A) Keyboard Bracket

* (B) Backplane Bracket, Right Angle
(C) Gusset Bracket, Left

(D)iGusset Bracket, Right

(E)' Power Supply Subchassis Bracket

Figure 6-2. Brackets used in Sol cabinet-chassis assembly.
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63,7 Electrical (continued)

5. (S0l-20 only.) The Backplane PC board (Sol-BPB) has
plated-through holes. Solder flow through to the component side of
the board can produce solder bridges (shorts). Check for such
bridges after you install each component or wire.

6. (So0l-20 only.) The Backplane PC board (Sol-BPB) has an
integral solder mask (a lacquer coating) that shields selected areas
on the hoard. Thics macsk minimizes the chances of creating solder

bridges during assembly.

6.3.3 Mechanical

1. If you do not have the proper screwdrivers (see Para-
graph 6.5), we recommend that you buy them rather than using a knife
point, a blade screwdriver on a Phillips screw, and other makeshift
means. Proper screwdrivers minimize the chances of stripping
threads, disfiguring screw heads and marring decorative surfaces.

2. To assure a correct fit and tight assembly, be sure you
use the screws specified in the instructions.

3. Lockwashers are widely used in the Sol cabinet-chassis
assembly so that screws will not loosen when subjected to stress or
vibration. When a lockwasher is specified, do not omit it and make
sure you install it correctly.

4, Some instructions call for prethreading holes. This is
done to make‘assembly easier by giving you maximum working space for
installing relatively hard-to-drive sheet metal screws. If you by-
pass prethreading instructions you will only make your cabinet-
chassis assembly more difficult.

To prethread a hole, insert specified screw in the hole
and position it as straight as possible. While holding the screw in
this position, drive it into the metal with the proper screwdriver.
If started straight the screw'will continue to go straight into the
metal so that the head and sheet metal surfaces are in full contact.

5. The diameter of the shank (threaded portion) of a screw
increases in relation to its number. For example, a 6-32 screw is
larger in diameter than a 4-40 screw. Also, a #8 lockwasher is
larger than a #4 lockwasher.
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6.4 REQUIRED TOOLS, EQUIPMENT AND MATERIALS

The following tools, equipment and materials are recommended
for assembling the Sol cabinet-chassis. (Unless indicated otherwise,
none of the following items are supplied with your kit.)

l. Needle nose pliers

2. Diagonal cutters

3. Screwdriver, thin %" blade

4, Screwdriver, #2 Phillips

5. Controlled heat soldering iron, 25 watt

6. 60-40 rosin-core solder (supplied)

7. Silicon grit abrasive paper, 220 & 400 grit

8. Boiled linseed oil

9. Turpentine or mineral spirits

10. Masking tape

11. Transparent tape

12. Rubber mallet or small hammer

6.5 ORIENTATION

0,51 Sol Backplane Board, Sol-BPB (Sol-20 Only)

The PC board identification ( Sol-BPB) and revision level
will be located in‘the upper left-hand corner of the board when
the edge connector (gold contacts) is positioned at the bottom of
the board. 1In this position, the component (front) side of the
board is facing up. Subsequent position references related to the
Sol-BPB assume this orientation.

¥

6.5 02 Sol Cabinet-chassis

Unless specified otherwise, all position references (e.g.,
left, right, front, back, bottom and top) in the cabinet-chassis
assembly instructions assume the Sol cabinet is viewed from the
front (keyboard) when it is sitting in its normal position (key-
board up).
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6.6

*H.6.1

ASSEMBLY-TEST
NOTE
Instructions that apply only to the Sol-20
are preceded by an asterisk. Skip these
instructions if you are assembling a
Sol=10.
Backplane Board (Sol-BPB) Assembly

IBefer to Drawing No. 101000, Sheet 2.

*( V/;tep l. Visually inspect Sol-BPB PC board for obvious flaws

such as solder bridges (shorts) between traces, broken traces
and similar defects.

If visual inspection reveals any defects, return the board
to Processor Technology for replacement. If the board

asses inspection, go on to Step 2.
*(\)/:

Rev A

tep 2. Install VIKING 3KH50/9VC5 100-pin edge connector on
top edge of PC board.

NOTE

This connector is supplied as a trouble-
shooting aid. It is not critical to
normal operation of the Sol-20.

Position connector on PC board so that its pins are aligned
with the traces on the board. While holding the connector

NOTE

You may have to bend the connector pins

' slightly so that both rows of pins are

» in light contact with the traces on the
board. DO NOT CLOSE CONNECTOR PINS SO
MUCH THAT YOU WILL DAMAGE THE TRACES WHEN
PLACING THE CONNECTOR OVER THE EDGE OF
THE BOARD,

and board in position,” place board (solder side down) on a
book, or other flat surface that is higher than your work
surface, so the connector extends fully over the edge. That
is, the connector should not rest on the book. Reposition
connector if needed to align the pins and traces. On the
component (front) side of board, solder a pair of pins at
each end of the connector to their respective traces on the

(Step 2 continued on Pave VI-8.)
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board. Then solder the remaining 46 pins on the component
side to traces.

Turn PC board over and solder the other 50 pins to the
traces on the solder side of the board.

S Step 3. Install the other five 100-pin edge connectors.
Position connector on front side of board and insert pins.
On solder (back) side of board, solder pins at opposite cor-
ners of the connector to hold it in place. Then solder
remaining 98 pins. (Refer to Paragraph 6.6.1 on Page VI-6
vé;yr definition of front side of board.)
*(. 2

tep 4. Connect 3" 5-wire cable to circuit board to upper-
most pads in top right corner.

Insert wires from solder (back) side of board and solder on
component (front) side of board. Connect cable leads as

follows:.

o~ CABLE LEAD \ PAD
White "Ground (fifth hole from right)
White Ground (fourth ‘hole from right)
Blue +8 V dc (third hole from right)
Red-White +16 Vv dgg{éecond hole from right)
Yellow-White -16 v dc (first hole from right)

\ NOTE

Pad orientations given above are as viewed
from component (front) side of circuit
. boaxd.

ep 5. Fill all exposed (not covered with lacquer) fee-
hrough holles on right-hand side of board.

The backplane board is now assembled. Set it to one side
for later installation in the cabinet-chassis.

6.6.2  Wooden-masonite Parts

£y

Refdr to Drawing No's. 101007 and 101008 in Section X.
(o)) ep 6. Finish walnut sideqpanels.

The sides of the Sol dabinet are solid black walnut which
have been sanded to a smooth surface. If there should be
any blemishes, remove them with 220 grit abrasive paper.
SAND WITH THE GRAIN...NEVER ACROSS THE GRAIN.
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We recommend an oil finish be applied to the walnut since
such a finish lies "in" the wood, not on "top" of it. Also,
no wax is necessary with an oil finish.

You may obtain a good finish by using a half-and-half mix-
ture of boiled linseed oil and turpentine. Apply mixture
with rag, soaking all surfaces. (End grain may require more
0il than face grain.) Let stand for one-half hour, recoat-
ing any dry spots, and wipe dry with a clean cloth. Repeat
as often as needed to obtain a lustrous finish. (It may
take several days.)

You may also use a commercially available penetrating oil
such as Watco Danish 0il or Tung Oil. Follow directions on
the container if you use such an oil. For a more durable
finish when using a penetrating oil:

1. Sand between applications with 220 grit silicon carbide
abrasive paper. (Wipe clean after 15 minutes to avoid
build-up.)

2. Repeat the following day using 400 grit paper between
applications.

3. Repeat as often as desired, using a still finer grit
paper between applications. DO NOT sand after final
application, but wipe the surfaces clean and let dry

for one day. Then coat with previously mentioned

linseed oil-turpentine mixture and wipe dry.

tep 8. Mate the left walnut and masonite side pieces.
(Refer to Drawing No. 101007.)

NOTE

When the walnut and masonite side pieces

are correctly mated, the countersink side

of the six ¢ountersunk (funnel-shaped en-

largement) holes in the masonite will be

next to the main chassis.
Insert five Tinnerman,plastic inserts in the holes indicated
on Drawing 101007. 1Insert these from the side that mates wi
with the walnut. These inserts may be seated by gently tap-
ping them with a hammer until fully seated.

Ll

) .Step 9. 1Insert remaining five Tinnerman inserts in right

masonite side piece as you did the left side piece. (Refer
to Drawing 101008.)
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) Step 10. Attach left masonite side piece to left walnut side
piece with six 5/8" flat head wood screws. Drive these screws
through the countersunk holes in the masonite into the walnut.
(Refer to Drawing No. 101007.)

NOTE

Lead holes have been predrilled in the wal-
nut to make driving these screws easier.

( Step 11. Attach right masonite side piece to right walnut
side piece as you did the left side pieces. (Refer to
Drawing 101008.)

‘\“

Step 12. Set both side piece assemblies to one side.

6.6.3 Sol Assembly

Refer to Drawing No. 101000 in Section X. Figure 6-3 and 6-4
shew complete Sol assemblies without covers.
N\,

%

(—) Step 13. Mount keyboard support bracket (heavy gauge right
angle brackets) to each side of the main chassis as shown in

Drawing No. 101000. These are mounted with the narrower
side of the bracket at the top.

Attach each bracket to main chassis with two 6-32 x % binder

or pan head screws and #6 lockwashers. Place lockwasher on
; screw, insert screw from outer surface of main chassis side
N wall and drive into the threaded bracket mounting holes.

(“) Step 14. Attach power supply subchassis bracket (short
leg "T" shaped bracket) to top front of power supply sub-
chassis as shown in Drawing No. 101000. (Note that leg of
"T" is closer to side wall of subchassis. This leg is for
mounting a "power on" indicator light--not supplied.) In-
sert #6 x % sheet metal screw from right side of side wall

N and drive into bracket.
;js Step 15. To gain access to 'the rear area of the power sup-
ply subchassis side wall, remove the #6 x % sheet metal
screw that attaches the fan closure plate to the subchassis.
You should not have to disconnect the transformer (black
wires) or AC receptacle ground (green wire) leads since they
have sufficient slack to permit moving the closure plate out
of the way. (Set screw to one side for use in re-installing
the fan closure plate.)
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Figure 6-3. So0l-20 with covers removed. Front (or keyboard) is in
foreground, power supply is in right rear corner, ex-
pansion chassis (with 8KRA Memory installed) is to left
of power supply. The vertical board just behind white
connector on left is the backplane board.

Figure 6-4. So0l-20 with covers removed. Rear side of assembly is
in foreground and Sol-PC is just visible at lower right
rear of assembly. 8KRA Memory is installed in expansion
chassis above Sol-PC.
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(iﬂ Step 16. 1Install power supply subchassis in main chassis as
shown in Drawing No. 101000.

Place subchassis over the rear right corner of main chassis
and lower it almost vertically into position. Attach sub-
chassis to main chassis using eight #6 x % sheet metal
screws. Five screws are driven through the bottom of the
main chassis into the subchassis. The other three are
driven through the right side of the main chassis into the
subchassis.

( Step 17. Place right side walnut-masonite assembly in pro-
per position against right side of main chassis and outline
the finger well on the chassis. Remove backing from one
black finger well label and affix it to the right side of
main chassis. Position label to cover the finger well out-
line you made. Be sure label extends beyond all edges of
the outline.

( Step 18. Using five 8-32 x % binder or pan head screws,
attach right side walnut-masonite assembly to main chassis
and power supply subchassis as shown in Drawing No. 101000.
Insert screws from inside surface of chassis and drive into
the plastic inserts you installed in Step 9. Note that the
two front screws are driven through the main chassis, the
two lower rear screws are driven through both the power sup-
ply subchassis, and the upper rear screw is driven through

\;) the power supply subchassis.

) Step 19. Assemble expansion chassis ("U" shaped chassis).

:> ) Prethread 12 mounting holes (six on each side) on ex-
pansion chassis side walls for backplane brackets with
#6 x 4% sheet metal screws. Three of these holes on each
side are located near the front edge of the main chassis.
The remaining three holes on each side are about 1% to 2
inches behind the front three. Leave screws installed.

) Install female coaxial connector on the tab that extends
out from the lower right front of the expansion chassis.
Insert connector through tab so threaded end faces left
as shown in Drawing No. 101000. Insert three 4-40 x 5/16
binder or pan head screws from left side of tab through
the two front and lower rear mounting holes. Place #4
lockwahser on each and secure with 4-40 hex nuts. Insert
another 4-40 x 5/16 binder or pan head screw through up-
per rear mounting hole and install 4-40 hex nut. (Leave
this nut loose.) °

\:?‘) Install 10 plastic card guides (five on each side) on in-
side surface of both side walls of the expansion chassis.
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These are installed over the ventilation grills with the
curved ends near the backplane bracket holes. To in-
: stall, simply insert posts on guide into appropriate
N mounting holes and push in until they snap into place.
(3

Step 20. 1Install expansion chassis on main chassis as shown
in Drawing No. 101000.

Position expansion chassis with coaxial connector at the
front (near FWB3 on power supply subchassis) over left rear
area of main chassis and lower into place. Attach expansion
chassis to main chassis using eight #6 x % sheet metal
screws. Four screws are driven through the bottom of the
main chassis into the expansion chassis, three are driven
through the left side of the main chassis into the expansion
chassis, and one. is driven through the lower left corner of
the back side of the main chassis into the expansion chassis.

(mdféteg 2l. Attach left end of power supply subchassis bracket
to expansion chassis as shown in Drawing No. 101000. Drive
one 6 x % sheet metal screw through expansion chassis into
bracket.

(,)/Step 22. Route coaxial cable from connector on fan closure
plate along left side of power supply subchassis to connec-
.tor on expansion chassis.

( Step 23. Using the #6 x % sheet metal screw you removed in
Step 15, re-attach fan closure plate to power supply sub-
chassis. (Make sure side lip on plate is on right side of

\ expansion chassis side wall.

QJ/ Step 24. Attach fan closure plate to expansion chassis with
two #6 x % sheet metal screws. Drive screws through ex-
pansion chassis into fan closure plate.

NOTE

If l1lip on fan closure plate and expansion
chassis are not in contact, insert one or
two %" flat washers as needed between the
two surfaces. Place washers so screws
pass through them.

(gd}Ste 25. Connect free end of coaxial cable from connector
on fan closure plate to connector on expansion chassis.
Solder inner conductor to pin of connector. Remove hex nut
on upper rear connector mounting screw, place lockwasher lug
(coaxial shield) on screw and secure with nut.
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]

(\) Step 26. Install male coaxial connector on free end of co-
axial cable that is connected to Sol-PC (the composite video
output cable). Install connector as follows (refer to
Figure 6-5):

;&H
3/41|
s (]
oF
T.— ) —
Coupling Adapter Braid Plug Subassembly

Ring

Fﬁfure 6-5. Sol-PC coaxial cable connector assembly.

(™) slide coupling ring and adapter on cable in that order
and cut end of cable even.

) Remove one inch of outer insulation.

) Fan braid slightly and fold back over outer insulation
as shown.

( }§Slide adapter fully up under braid and press braid down
. over adapter body.

< : , . : ;
() Trim braid so that it does not interfer with adapter
\ threads.

( ) Remove:!3/4" of inner conductor insulation and tin ex-
. posed conductor.

e - :
(V) slide cable fully into plug subassembly and screw sub-

xxassembly on adapter.
3

e

( ) Solder braid to plug subassembly shell through solder

holes. (Use enough heat to create a good bond between

~ braid and shell.)
—

( ) Solder center conductor to plug contact by £illing con-
3 tact with solder.” Cut off excess conductor.

( ) slide coupling ring over plug subassembly and screw it
onto plug.
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Step 27. 1Install Sol-PC in expansion chassis.

Position Sol-PC on bottom of expansion chassis with J1, J2
and J6 through J9 at the rear. Align threaded standoffs on
bottom of Sol-PC with the oblong holes in the bottom of

the main chassis.

Attach Sol-PC to chassis with eight 4-40 x 5/16 binder or
pan head screws and #4 lockwashers. Place washer on screw
and drive screw loosely into standoff from bottom of main
chassis. Leave all eight screws loose.

ST | Step 28. Connect Sol-PC composite video output cable to ex-
= ansion chassis coaxial connector.
(“%JZ

tep 29. Affix black finger well label to left side of main
chassis in same manner as you did the right side. (See Step

17.) MAKE SURE LABEL DOES NOT OBSTRUCT ANY OF THE COOLING
VENTS.

( Step 30. Using three 8-32 x % and two 8-32 x 1 binder or
pan head screws, attach left side walnut-masonite assembly
to main chassis as shown in Drawing No. 101000. Insert
screws from inside surface of chassis and drive into the
plastic inserts you installed in Step 8. Note that the two
front screws (8-32 x %) are driven through the main chassis,
the uppermost screw (8-32 x %) is driven through the expan-
sion chassis, and the two lower rear screws (8-32 x 1) are
driven through both the expansion chassis and main chassis.

*(‘) éteg 31. Install left and right backplane right angle brac-
kets (light gauge brackets) on expansion chassis side walls.
Refer to Figure 6-6 on Page VI-16.) These two brackets are
installed just to the front of the card guides and should be
positioned as shown in Figure 6-6. Attach each bracket to

the chassis with three #6 x 4% sheet metal screws. USE THE

SCREWS YOU USED IN STEP 19 TO PRETHREAD THE HOLES.

32. 1Install backplane circuit board (Sol-BPB). The

hotograph in Figure 6-7 on Page VI-17 shows the backplane

boar%,installed.

*( ) fPosition Sol-BPB with 100-pin male edge connector down
and the five female edge connectors facing the card
guides. The board should rest against the front face
of the right angle brackets as shown in Figure 6-6. Ad-
just position of Sel-PC as needed so that you can plug
the Sol-BPB edge connector into Jll on the Sol-PC.

*{ ) Align holes én left and right ends of Sol-BPB with those
in right angle brackets.

(Step 32 continued on Page VI-17)
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Sol-BPB

. Right Angle
1 g g
?, [ *& | Bracket
: I
Left / R & 1
Gusset ‘ ol
Bracket = | *“ |
= Q ;Cﬂl }
. L (_\|“ r)J*
Expansion Chassis i ;M/
(Front) &
s I
* 1’;}
Right &
Gusset
Bracket

-~

]

*
#6 x % sheet metal screw

+4—40 x 5/8 binder or pan head screw,
#4 lockwasher and 4-40 hex nut

Figure 6-6. Backplane board (Sol-BPB) installation.
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B ——— e ——

Figure 6-7. Backplane board (Sol-BPB) installation.
Rear of Sol is at bottom and Sol-BPB is
to right of power supply subchassis in
line with C8 and transformer.

(Step, 32 continued)

* ( Attach Sol-BPB to brackets with three 4-40 x 5/16 binder
or pan head screws, #4 lockwashers and 4-40 hex nuts on
each side. Insert screws from the back side of bracket
through Sol-BPB, place lockwasher on each screw and se-

{ cure each with nut.

*( A ﬁéeg 33. 1Install left and right gusset brackets as shown in
Figurg 6-6 on Page VI-16.
*( it narrower gﬁsset bracket on left side so that its
flanges are flat against the expansion chassis side
wall and the backplane board. (You may have to bend the
flange slightly to obtain a proper fit.)
* Attach bracket to expansion chassis side wall with the
three #6 x % sheet metal screws you used in Step 19 to
prethread the holes.

**See WARNING on Page VI-18.*%*

(Step 33 continued on Page VI-18.)
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(Step 33 continued.)
WARN ING

IT IS QUITE EASY TO SCRATCH OR CUT YOUR
HAND ON THE SOLDER SIDE OF THE BACKPLANE
BOARD WHEN DRIVING THESE SCREWS. PLACE
A SUITABLE PROTECTIVE BARRIER, SUCH AS
CARDBOARD, AGAINST SOLDER SIDE OF BACK-
PLANE BOARD DURING INSTALLATION TO PRE-
VENT SUCH INJURY.

*(‘/‘Attach bracket to backplane board with three 4-40 x 5/8
binder or pan head screws, #4 lockwashers and 4-40 hex
nuts. Insert screws from front side of bracket through

~ Sol-BPB, place lockwasher on each screw and secure each

\) with nut.

* ( Install wider gusset bracket on right side in the same

manner as you did the left bracket. THE PRECEDING WARN-
ING ALSO APPLIES TO INSTALLING THIS BRACKET.

@"’*( \4 Step 34. Connect Sol-20 DC power cable from power supply
subchassis to the Sol-BPB power cable you installed in
, Step 4.

(‘JFéteg 35. Check that Sol-PC is in optimum position and
tighten the eight screws holding the Sol-PC to the ex-
pansion-main chassis assembly. (See Step 27.)

o Step 36. Connect Sol-PC power cable (4-wire) to J10 on
S0l~PC.
CAUTION

MAKE SURE CABLE CONNECTOR MATES EXACTLY
WITH J10; THAT IS PIN 1 TO PIN 1, PIN 2
TO PIN 2 ETC. ANY OTHER MATING RELATION-
SHIP WILL "BLOW" THE IC'S ON THE SOL-PC.
(REFER TO STEP 15 IN SECTION III.)

™

Step 37. Position keyboard (Sol-KBD) near its mounting
brackets and connect 20-conductor ribbon cable supplied with
Sol keyboard kit -between J1 on keyboard and J3 on Sol-PC.
Plug connector into J3 so the cable goes to front of J3
(next to U64).

-

( ) Step 38. Attach keybdard to keyboard brackets with two
6-32 x % binder or pan head screws and #6 lockwashers on
each side. Place washer on each screw and drive screws
loosely into threaded holes in brackets.
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( Step 39. If your kit does not include the l5-key numeric
pad, install the plastic insert supplied with your Sol key-
board kit to the keyboard cover. Attach it on the right end

q/j?d to the bottom of the cover with masking tape.

(s

tep 40. Remove protective cover from one side of Plexiglass
strip and attach "Sol Terminal Computer" trim plate to Plexi-
glass with small pieces of transparent tape. Place trim

defate with printed side against Plexiglass.
( B

ep 41. Remove protective cover from other side of Plexi-
glass and slide it into the channel above the keyboard
cuktont.

NOTE

A hole is provided in the sheet metal be-
hind the trim plate. This may be used for
a "power on" indicator light if desired.

( X,Sé;E 42. Install keyboard cover. Hook front of cover under
front edge of main chassis and lower it over the keybaord.
(A slight adjustment of the keyboard position may be needed
to obtain a proper fit.)

Position keyboard within cutout in cover if needed and
tighten keyboard mounting screws.

( \&fep 43. Install top cover.

( Be ,sure power cord is not plugged into 110 V ac outlet
a disconnect cord from fan closure plate receptacle.
(

emove fuse holder cap and fuse, __ ______

— .,
- —

— .

: _~—""  CAUTION .::>

VER _REMOVE OR INSTALL.FUSE-WITH POWER ON.

e

e O————

( ) Hook top cover over back edge of keyboard cover and low-
er it down into place over the rear of the main chassis.
Install the two thumb screws (one at the lower left
corner and the other to the right of the fan closure
plate coaxial connector) to attach cover to rear of main
chassis. .

( ) Step 44. Re-install fuse and plug power cord into recepta-
cle. BE SURE POWER CORD IS NOT PLUGGED INTO 110 V ac OUTLET.

See CAUTION on Page VI-20.
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(Step 44 continued.) Y

CAUTION

NEVER REMOVE OR INSTALL FUSE WITH POWER ON.

( ) Step _45.

Remove backing from connector identification label

and affix it to rear of top cover. Position label just above
Sol-PC connector opening in cover so that "J9" is aligned
with left most (as viewed from rear of Sol) subminiature
phone jack and "J1" is aligned with right most 25-pin fe-
male connector.

( ) Step 46.

Remove backing from serial number label and affix

it to rear of top cover. Position label to right (as viewed
from rear of Sol) of fan opening in cover.

( ) Step 47.

Affix self-stick protective pads to bottom of Sol

as shown in Figure 6-8.

M

You have now completed assembly of your Sol Terminal ComputerT e &
is ready for use as a stand-alone computer or CRT terminal. Con-
gratulations on a job well done.

\—/
Bottom
; of
Sol Protective
Pads
Front :
A
Figure 6-8. Protective foot pad installation. N
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9.1 CONSOL

CONSOL is a 1024 byte program designed to allow the Sol TER-
MINAL/COMPUTER to operate as a standard CRT terminal and to provide
access to the essential computer capabilities of the Sol. Using
CONSOL, self test and small diagnostic programs can be entered to
system memory and executed. This in addition to providing verifica-
tion of correct system operation helps in finding errors in case of
a malfunction.

In addition, CONSOL contains standardized entry points for
all normal I/O operations. These routines are common with all Sol
System Software allowing each personality module in the Sol line to
interface with external programs in an almost identical manner.

A cassette read routine is also resident in the CONSOL mod-
ule allowing Sol Software to be loaded and run in a system with
additional memory. Sol System Software as of November 1976 includes
BASIC, FOCAL, a Scientific Calculator and numerous "game'" packages
including a 8K assembly language version of STARTREK called TREKS8d.

When power is. i i ONSOL initializes
the system RAM area..clears the screen, and enters the terminal ——
—Rde... ®

In this mode the Sol System acts as a standard CRT terminal
sending keyboard data to an output port and displaying received data
on the screen. The COMMAND KEYS of the keyboard are not transmitted
to the output port but are 1nterpreted as direct internal operatlon
keys. CURSOR MOVEMENT, HOME and CLEAR SCREEN all operate in this
manner, while MODE SELECT.causes.an.immediate change in the opera-

tion of the it

MMMu‘dmmmﬂma _prompt charac-
ter (> ) and waits for a command line to be input. The Sol is now
operating as a computer and is ready to accept one of the following
commands : ;

DUmp Dump memory locations to screen

ENter Enter data to memory

EXecute Execute a prégram in external memory

BAsic Execute a prpgram located at address zero

TErminal Return, to terminal mode

TLoad Load program or data from cassette tape s

MODE Press MODE SELECT key to start new command line

N
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> B o £ DUmp (addr) (addr)

The DUmp command displays memory data on the screen in a
Hexidecimal representation. As with all Sol commands the command is
recognized by the first two characters and up to ten additional char-
acters can be input without an error being forced.

Thus, DU; DUST; DUMP; DUMPTHESE would all be recognized as
being a DUmp command.

At least one address must follow the command or a error dis-
planed on the screen. If two addresses are input then all values
from the first address to the last will be displayed.

DUMP @ EF

Up to ten blanks may be inserted between each parameter
without forcing an error condition. Errors are indicated by a ques-
tion mark (?) replacing the character where the error occurred. For
example if the DU command were given without an address the question
mark would appear ten spaces to the right of the "U".

9.1.2 _ENter addr

\ : - S
The ENtexr command places seguential bytes into memory begin-
ning at the specified address. Data, represented as hexidecimal

values, are input from the keyboard for entry to memory. All CONSOL

commands ex y is

pressed. After the ENTER, (address), RETURN sequence the Sol Dis-
plays a colon (:) prompt character. alues are then input one line

at a time with each line terminated bmm
The ENter function itself is terminated with a slash (/) and the Sol

goes back to the command mode when the slash is encountered.

With all command functions of CONSOL, input lines are ter-
minated with a carriage return or line feed. If the terminator is a
C/R, CONSOL will erase all characters from the current cursor loca-
tion to the end of the screen line. 1In this case, all valid input
should be to the left of the cursor. If an error occurred during
input the cursor may be moved to the left using the "cursor-left"
key and the erroneous characters changed. A linefeed would then be
used as a terminator since LF does not erase the line prior to pro-
cessing the characters. This is particularly useful when using the
ENter command since the input line can be visually scanned and errors
corrected prior to the actual entry of input data to memory.

9.3 TLoad (speed)

.

Included within CONSOL are routines to read standardized
*vcassette tape Software which is recorded with a sixteen byte header
that includes NAME, LOAD INFORMATION, FILE TYPE and execute address.
CONSOL, because of space limitations, is unable to search for a

R=2
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program or file by name. After receiving the TLoad command, CONSOL
turns on the cassette player and waits for the next header, then
uses the header information and loads the file to memory. The cas-
sette recorder must be in play mode and properly connected before
executing the TLoad command.

After loading the data, CONSOL returns to the command mode
where the EXEC command can be used to execute the just loaded pro-
gram. AISO, a return can normally be made to the command mode by
pressingthe—MODESELECT key. Space limitations again limited es-
cape during the header search, so if the system locks up in this
routine the standard Sol restart must be used. To restart the Sol

press UPPER CASE and REPEAT keys simultaneously.

The CUTS cassette interface electronics within the Sol will
record or receive data at either of two standard speeds. TLoad
will accept a parameter to select this speed, @ being high speed and
1 being low. (1200 and 300 bits per second respectively). If no
parameter is given CONSOL will default to high speed operation as
all standard Processor Technology Sol-System Software is recorded
at this speed.

9.1.4 EXecute addr -

The execute command is used to run programs located in ex- e
ternal memory. CONSOL branches to the external routine in a manner
similar to an 8080 CALL instruction so the program can return to the
command mode using a standard 8080 RET instruction if normal stack
operations are used.

G915 BAsic

The BAsic command is provided for executing programs whose
starting address is @, such as Sol-BASIC5.

9.2 STANDARD I/O ROUTINES

All Sol System personality modules contain similar I/0 code
for input/output operations. CONSOL, using lK of memory, has rou-
tines for KEYBOARD and SERIAL PORT input as well as Serial Commu-
nications Channel and VIDEO DISPLAY OUTPUT. Although the same
code for SOLOS and SOLED contains expanded functions, the I/O
operations appear almost identical when used with external software.

Sol-BASIC5, for example, performs all I/O using the jump
table of the personality modules. Thus, without altering BASIC the
user may output to either the serial port or to the display screen.
Provision is also made within BASIC to programatically change to
any of the four available Input or Output options. CONSOL is of
course limited to the two provided. N—
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PROCESSOR TECHNOLOGY CORPORATION

Sol TERMINAL COMPUTERI M APPENDIX I

PROCESSOR TECHNOLOGY CORPORATION, in recognition of its
responsibility to provide quality components and adequate instruction for their
proper assembly, warrants its products as follows:

All components sold by Processor Technology Corporation are purchased
through normal factory distribution and any part which fails because of defects
in workmanship or material will be replaced at no charge for a period of 3 months
for kits, and one year for assembled modules, following the date of purchase.
The defective part must be returned postpaid to Processor Technology Corporation
within the warranty period.

Any malfunctioning module, purchased as a kit directly from Processor
Technology and returned to the factory within the three-month warranty period,
which in the judgement of PTC has been assembled with care and not subjected
to electrical or mechanical abuse, will be restored to proper operating condition
and returned, regardless of cause of malfunction, without charge. Kits purchased
from authorized PTC dealers should be returned to the selling dealer for the
same warranty service.

Any modules purchased as a kit and returned to PTC, which in the
judgement of PTC are not covered by the above conditions, will be repaired
and returned at a cost commensurate with the work required. In any case,
this charge will not exceed $20.00 without prior notification and approval of
the owner.

Any modules, purchased as assembled units are guaranteed to meet
specifications in effect at the time of manufacture for a period of at least one
year following purchase. These modules are additionally guaranteed against
defects in materials or workmanship for the same one year period. All warranted
factory assembled units returned to PTCO postpaid will be repaired and returned
without charge.

This warranty is made in lieu of all other warranties expressed or implied
and is limited in any case to the repair or replacement of the module involved.
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Sol TERMINAL COMPUTER

PROCESSOR TECHNOLOGY CORPORATION

™

APPENDIX III

STANDARD COLOR CODE FOR RESISTORS AND CAPACITORS

SIGNIFICANT DECIMAL TOLERANCE VOLTAGE
COLOR FIGURE MULTIPLIER (%) RATING*
Black 0 £ ——
Brown nE 10 100
Red 2 100 200
Orange 3 1,000 300
Yellow 4 10,000 400
Green 5 100,000 500
Blue 6 1,000,000 600
Violet 7 10,000,000 700
Gray 8 100,000,000 800
White 9 1,000,000,000 900
Gold - 0.1 5 1000
Silver - 0.01 10 2000
No Color - S 20 500

*Applies to capacitors only.
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Sol TERMINAL COMPUTER APPENDIX IV

LOADING DIP (DUAL IN-LINE PACKAGE) DEVICES

Most DIP devices have their leads spread so that they can not be
dropped straight into the board. They must be "walked in" using the
following procedure:

(1)

R

(4)

(5)

(1)

(3)

(4)

Orient the device properly. Pin 1 is indicated by a small em-
bossed dot on the top surface of the device at one corner.
Pins are numbered counterclockwise from pin 1.

Insert the pins on one side of the device into their holes on
the printed circuit card. Do not press the pins all the way
in, but stop when they are just starting to emerge from the
opposite side of the card.

Exert a sideways pressure on the pins at the other side of

the device by pressing against them where they are still wide
below the bend. Bring this row of pins into alighment with
its holes in the printed circuit card and insert them an equal
distance, until they begin to emerge.

Press the device straight down until it seats on the points
where the pins widen.

Turn the card over and select two pins at opposite corners of
the device. Using a fingernail or a pair of long-nose pliers,
push these pins outwards until they are bent at a 45° angle
to the surface of the card. This will secure the device
until it is soldered.

SOLDERING TIPS

Use a low-wattage iron--25 watts is good. Larger irons run
the risk of burning the printed-circuit board. Don't try to
use a soldering gun, they are too hot.

Use a small pointed tip and keep it clean. Keep a damp piece
of sponge by the iron and wipe the tip on it after each use.

Use 60-40 rosin-core solder ONLY. DO NOT use acid-core sol-
der or externally applied fluxes. Use the smallest diameter
solder you can get.
NOTE: DO NOT press the top of, the iron on the pad or

trace. This will cause the trace to "lift" off

of the board which will result in permanent damage.

In soldering, wipe the tip, apply a light coating of new
solder to it, and apply the tip to both parts of the joint,
that is, both the component lead and the printed-circuit pad.
Apply the solder against the lead and pad being heated, but
not directly to the tip of the iron. Thus, when the solder

AIV-1
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Sol TERMINAL COMPUTER ™ APPENDIX IV

melts the rest of the joint will be hot enough for the solder
to "take", (i.e., form a capillary film).

(5) Apply solder for a second or two, then remove the solder and
keep the iron tip on the joint. The rosin will bubble out.
Allow about three or four bubbles, but don't keep the tip
applied for more than ten seconds.

(6) Solder should follow the contours of the original joint. A
blob or lump may well be a solder bridge, where enough solder
has been built upon one conductor to overflow and "take" on
the adjacent conductor. Due to capillary action, these sol-
der bridges look very neat, but they are a constant source of
trouble when boards of a high trace density are being sol-
dered. Inspect each integrated circuit and component after
soldering for bridges.

(7) To remove solder bridges, it is best to use a vacuum "solder
puller" if one is available. If not, the bridge can be re-
heated with the iron and the excess solder "pulled" with the
tip along the printed circuit traces until the lump of solder
becomes thin enough to break the bridge. Braid-type solder
remover, which causes the solder to "wick up" away from the
joint when applied to melted solder, may also be used.

INSTALLING AUGAT PINS

Augat pins are normally supplied on carriers (e.g., 8-pin and 16-pin
carriers). In many cases the PC board layout permits Augat pins to
be installed while still attached to the carrier or a portion of the
carrier. 1In other cases the pins must be installed singly.

To install two or more pins that are still attached to the carrier,
proceed as follows:

NOTE

It is perfectly alright to appropriately
cut a carrier to accommodate the instal-
lation. For example, an 8-pin carrier
can be cut in half (4 pins each) across
the short dimension to fit a 4-pin, 4-
corner layout. It may also be cut in
half along the long dimension to fit a
4-pin, inline layout.

(1) Insert pins in the mounting holes from the front (component)
side of board. (The carrier will hold the pins perpendicu-
lar to the board.)

(2) Solder all pins from back (solder) side of board so the solder
"wicks up" to the front side.
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Sol TERMINAL COMPUTER™ ™ APPENDIX IV

(3) Check for solder bridges.

(4) Remove carrier.

To install single pins, proceed as follows:

(1) Hold board between two objects so that it stands on edge.

(2)

(3)

Insert pins in the mounting holes from front (component) side
of board.

Solder pins from back (solder) side of board so the solder
"wicks up" to the front side. (This will hold the pins firm-
ly in place.)

Insert a component lead into one pin and reheat the solder.
Using the component lead, adjust pin until it is perpendicu-
lar to board. Allow solder to cool while holding the pin as
steady as possible. Remove component lead. Repeat this
procedure with other pins.

NOTE
If cooled solder is mottled or crystal-

lized, a "cold joint" is indicated, and
the solder should be reheated.

(5) Check each installation for cold joints and solder bridges.

AIV-3



REPRINTED FROM OCTOBER 1975 BYTE WITH PERMISSION

- Television

by

Don Lancaster
Box 1112
Parker AZ 85344

We can get between a TV
typewriter and a television
style display system either by
an rf modulator or a direct
video method.

In the rf modulator
method, we build a
miniature, low power, direct
wired TV transmitter that
clips onto the antenna
terminals of the TV set. This
has the big advantage of
letting you use any old TV
set and ending up with an
essentially free display that
can be wused just about
Enyv where. No set
modifications are needed, and
you have the additional
advantage of automatic safety
isolation and freedom from
hot chassis shock problems.

There are two major
restrictions to the rf
modulator method. The first
of these is that transmitters
of this type must meet

.

Y

Interface

Anyane with a bunch of memory circuits, control logic and
a wire wrap gun can whip up a digital video generator with
TTL output levels. The problem as | see it is to get that digital
video signal into a form ‘that the TV set can digest. The care
and feeding of digital inputs to the TV set is the subject of
Don Lancaster’s contribution to BYTE 2 — an excerpt from
his forthcoming book, TV Typewriter Cookbook, to be
published by Howard W. Sams, Indianapolis, Indiana.

... CARL

certain exactly spelled out
FCC regulations and that
system type approval s
required. The second
limitation is one of
bandwidth. The best you can
possibly hope for is 3.5 MHz
for black and white and only
3 MHz for color, and many
economy sets will provide far
less. Thus, long character line
lengths, sharp characters, and
premium (lots of dots)
character generators simply
aren’t compatible with
clip-on rf entry.

In the direct video
method, we enter the TV set
immediately following its
video detector but before
sync is picked off. A few
premium TV sets and all
monitors already have a video
input directly available, but
these are still expensive and
rare. Thus, you usually have
to modify your TV set, either

Fig. 1. Standard video interface levels. (Source impedance = 72 or 100 Ohms.)

LEVEL

Y i 2VOLTS

0.5 VOLTS

== Q0VOLTS
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adding a video input and a
selector switch or else
dedicating the set to exclusive
TV typewriter use. Direct
video eliminates the
bandwidth restrictions
provided by the tuner, i-f
strip, and video detector
filter. Response can be
further extended by removing
or shorting the 4.5 MHz
sound trap and by other

modifications to provide us
with longer line lengths and

premium characters. No FCC
approval is needed, and
several sets or monitors are
easily driven at once without
complicated distribution
problems.

There are two limitations
to the direct video technique.
One is that the set has to be
modified to provide direct
video entry. A second, and
far more severe, restriction, is
that many television sets are
“hot chassis” or ac-dc sets
with one side of their chassis
connected to the power line.
These sets introduce a severe
shock hazard and cannot be
used as TV typewriter video
entry displays unless some
isolation technique is used
with them. If the TV set has a
power transformer, there is
usually no hot chassis
problem. Transistor television
sets and IC sets using no
vacuum tubes tend to have
power transformers, as do
older premium tube type sets.
All others (around half the
sets around today) do not.

Direct Video Methods

With either interface
approach, we usually start by
getting the dot matrix data,
blanking, cursor, and sync
signals together into one
composite video signal whose



form is useful to monitors
and TV sets. A good set of
standards is shown in Fig. 1.
The signal is dc coupled and
always positive going. Sync
tips are grounded and blacker
than black. The normal open
circuit black level is positive
by one-half a volt, and the
white level is two volts
positive. In most TV camera
systems, intermediate levels
between the half volt black
level and the two volt white
level will be some shade of
gray, proportionately brighter
with increasing positive
voltage. With most TV
typewriter systems, only the
three states of zero volts
(sync), half a volt (black),
and two volts (white dot)
would be used. One possible
exception would be an
additional one volt dot level
for a dim but still visible

portion of a message or a
single word.
The wusual video source

impedance is either 72 or 100
Ohms. Regardless of how far
we travel with a composite
video output, some sort of
shielding is absolutely
essential.

For short runs from board
to board or inside equipment,
tightly twisted conductors
should be OK, as should
properly guarded PC runs.
Fully shielded cables should
be used for interconnections
between the TVT and the
monitor or TV set, along with
other long runs. As long as
the total cable capacitance is
less than 500 pF or so (this is
around 18 feet of RG178-U

miniature coax), the receiving
end of the cable need not be
terminated in a 72 or 100
Ohm resistor. -When
terminated cable systems are
in use for long line runs or
multiple outputs, they should
be arranged to deliver the
signal levels of Fig. 1 at their
output under termination.
Generally, terminated cable
systems should be avoided as
they need extra in the way of
drivers and supply power.
The exact width of the
horizontal and vertical sync
pulses isn't wusually too
important, so long as the
shape and risetime of these
pulses are independent of
position control settings and
power supply variations. One
exception to this is when
you're using a color receiver
and a color display. Here, the
horizontal sync pulse should

be held closely to 5.1
microseconds, so the
receiver’s color burst

sampling does in fact
intercept a valid color burst.
More on this later.

Intentional Smear

Fig. 2 shows us a typical
composite video driver using
a 4066 quad analog switch. It
gives us a 100 Ohm output
impedance and the proper
signal levels. Capacitor C1 is
used to purposely reduce the
video rise and fall times. It is
called a smearing capacitor.

Why would we want to
further reduce the bandwidth
and response of a TV system
that’s already hurting to
begin with? In ‘the .case,of a
quality video monitor, we
wouldn’t. But if we’re using
an ordinary run-of-the-mill
TV set, particularly one using
rf entry, this capacitor can

Fig. 2. Analog switch combiner generates composite video,
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! L
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BLACK=0.4V
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very much improve the shabby, or washed out
display legibility and character. By reducing the

contrast. Why?

Because we are interested
in getting the most legible
character of the highest
contrast we can. This is not
necessarily the one having the
sharpest dot rise and fall
times. Many things interact to
determine the upper video
response of a TV display.
These include the tuner
settings and the i-f response
and alignment, the video
détector response, video
peaking, the sound trap
setting, rf cable reflections,
and a host of other responses.
Many of these stages are
underdamped and will ring if
fed too sharp a risetime
input, giving us a ghosted,

AVI-2

video bandwidth going into
the system, we can move the
dot matrix energy lower in
frequency, resulting in
cleaner characters of higher
contrast.

For most TV displays,
intentional smearing will help
the contrast, legibility, and
overall appearance. The
ultimate limit to this occurs
when the dots overlap and
become illegible. The
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Fig. 3. Block diagram of typical B and W television.
§7ANTENNA
SOUND
PROCESSOR —‘Eq SPEAKER
DIRECT VIDEO
ENTERS HERE
VIDEO I-F _/
VIDEO VIDEO
—={ TUNER --n‘n‘nlphl._!lleen —| DETECTOR AMPLiFiER - T Co T
SYNC
EXTRACTOR
POWER
SUPPLY
S~ SWEEP
CIRCUITS 1
optimum amount of true of recent small screen,
intentional smear is usually solid state portable TV sets.
the value of capacitance that On the other hand, if you
is needed to just close the have a hot chassis type with
inside of a “W” presented to  one side of the power line
the display. connected to the chassis, you
: = should avoid its use if at all
Adding a Video Input possible. If you must use this
Video inputs are easy to type of set, be absolutely
add to the average television certain to use one of the
set, provided you follow safety techniques outlined
some reasonable cautions. laterin Fig. 8.
First and foremost, you must A block diagram of a
have an accurate and typical TV set appears in Fig.
complete schematic of theset 3. UHF or VHF signals
to be modified, preferably a picked up by the tuner are
Sams Photofact or something  downconverted in frequency
similar. The first thing to to a video i-f frequency of 44
check.is the power supply on  MHz and then filtered and
the set. If it" has a power amplified. The output of the
. ' transformer and has the - video i-f is transformer
N chassis properly safety coupled to a video detector,

isolated from the power line,
it’s a good choice fora TVT
monitor. This is particularly

most often a small signal
germanium diode. The video
detector output is filtered to

" VT3

remove the carrier and then
routed to a video amplifier
made up of one or more
tubes or transistors.

At some point in the video
amplification, the black and

white signal is split three
ways. First, a reduced
bandwidth output routes

sync pulses to the sync
separator stage to lock the
set’s horizontal and vertical
scanning to the video. A
second bandpass output
sharply filtered to 4.5 MHz
extracts the FM sound
subcarrier and routes this to a
sound i-f amplifier for further
processing. The third output
is video, which is strongly
amplified and then
capacitively coupled to the
cathode of the picture tube.

The gain of the video
amplifier sets the contrast of
the display, while the bias
setting on the cathode of the
picture tube (with respect to
its grounded control grid) sets
the display brightness.
Somewhere in the video
amplifier, further rejection of
the 4.5 MHz sound subcarrier
is usually picked up to
minimize picture
interference. This is called a
sound trap. Sound traps can
be a series resonant circuit to
ground, a parallel resonant
circuit in the video signal
path, or simply part of the
transformer that is picking
off the sound for more
processing.

The video detector output
is usually around 2 volts peak
to peak and usually subtracts
from a white level bias
setting. The stronger the
signal, the more negative the
swing, and the blacker the
picture. Sync tips are blacker
than black, helping to blank
the display during retrace
times.



Fig. 4 shows us the typical
video circuitry of a transistor
black and white television.
Our basic circuit consists of a
diode detector, a unity gain
emitter follower, and a
variable gain video output
stage that is capacitively
coupled to the picture tube.
The cathode bias sets the

brightness, while the video
gain sets the contrast.
Amplified signals for sync

and sound are removed from
the collector of the video
driver by way of a 4.5 MHz
resonant transformer for the
sound and a low pass filter
for the sync. A parallel
resonant trap set to 4.5 MHz
eliminates sound interference.
Pcaking coils on cach stage
extend the bandwidth by
providing higher impedances

and thus higher gain to high
frequency video signals.

Note particularly the
biasing of the video driver. A
bias network provides us with
a stable source of 3 volts. In
the absence of input video,
this 3 volts sets the white
level of the display, as well as
establishing proper bias for
both stages. As an increasing
signal appears at the last
video output transformer, it
is negatively rectified by the
video detector, thus lowering
the 3 volts proportionately.
The stronger the signal, the
blacker the picture. Sync will
be the strongest of all, giving
us a blacker than black bias
level of only one volt.

The basc of our vidco
driver has the right sensitivity
we need for video entry,

accepting a maximum of a 2
volt peak to peak signal. It
also has the right polarity, for
a positive going bias level
means a whiter picture. But,
an unmodified set is already
biased to the white level, and
if we want to enter our own
video, this bias must be
shifted to the black level.

We have a choice in any
TV of direct or ac coupling of
our input video. Direct
coupling is almost always
better as it eliminates any

Fig. 4. Typical video circuitry of transistor B and W TV set.
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shading effects or any change
of background level as
additional characters are
added to the screen. Fig. 5
shows how we can direct
couple our video into a
transistor black and white set.
We provide a video input,
usually a BNC or a phono
jack, and route this to a PNP
Darlington transistor or
transistor pair, borrowing
around 5 mils from the set’s
+12 volt supply. This output
is routed to the existing video
driver stage through a SPDT
switch that either picks the
video input or the existing

video detector and bias
network.
The two baseemitter

diode drops in our Darlington
transistor add up to a 1.2 volt
positive going offset; so, in
the absence of a video input
or at the base of a sync tip,
the video driver is biased to a
blacker than black sync level
of 1.2 volts. With a white
video input of 2 volts, the
video driver gets biased to its
usual 3.2 volts of white level.
Thus, our input transistor
provides just the amount of
offset we need to match the
white and black bias levels of
our video driver. Note that
the old bias network is on the
other side of the switch and
does nothing in the video
position.

Two other ways to offset
our video input are to use
two ordinary transistors
connected in the Darlington
configuration, or to use one
transistor and a series diode

Fig. 5. Direct coupled video uses
transistor as bias.

+12
9
NEW
CIRCUITRY |
OV (SYNC)
2V (WHITE)
VIDEO
INPUT
1K

to pick up the same amount
of offset, as shown in Fig. 5.
If more or less offset is
needed, diodes or transistors
can be stacked up further to
pick up the right amount of
offset.

The important thing is
that the video driver ends up
with the same level for white
bias and for black bias in
either position of the switch.

Fig. 6. Ac coupled video needs
clamping diode.
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Ac or capécitively coupled

video inputs should be
avoided. Fig. 6 shows a
typical circuit. The TV’s
existing bias network is

lowered in voltage by adding
a new parallel resistor to
ground to give us a voltage
that is 0.6 volts mare positive
than the blacker than black
sync tip voltage. For instance,
with a 3 volt white level, and

shift of bias to black level plus a

ISTING |
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2 volt peak to peak video, the
sync tip voltage would be 1
volt; the optimum bias is then
1.6 volts. Input video is
capacitively coupled by a
fairly large electrolytic
capacitor in. parallel with a
good high frequency
capacitor. This provides for a
minimum of screen shading
and still couples high
frequency signals properly. A
clamping diode constantly
clamps the sync tips to their
bias value, with the 0.6 volt
drop of this diode being
taken out by the extra 0.6
volts provided for in the bias
network. This clamping diode
automatically holds the sync
tips to their proper value,
regardless of the number of
white dots in the picture.
Additional bypassing of the
bias network by a large
electrolytic may be needed
for proper operation of the
clamping diode, as shown in
Fig. 6. Note that our bias
network is used in both
switch positions — its level is
shifted as needed for the
direct video input.

Tube type sets present
about the same interface
problems as the solid state
versions do. Fig. 7 shows a
typical direct coupled tube
interface. In the unmodified



Fig. 7. Direct coupled video added to tube type B and W television.
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circuit, the white level is zero
volts and the sync tip black
level is minus two volts. If we
can find a negative supply
(scarce in tube type circuits),
we could offset our video in
the negative direction by two
volts to meet these bias levels.

Instead of this, it is usually
possible to self bias the video
amplifier to a cathode voltage
of +2 volts. This is done by
breaking the cathode to
ground connection and
adding a small resistor (50 to
100 Ohms) between cathode
and ground to get a cathode
voltage of +2 volts. Once this
value is found, a heavy
electrolytic bypass of 100
microfarads or more is placed
in parallel with the resistor.
Switching then grounds the
cathode in the normal rf
mode and makes it +2 valts in
the video entry mode.

In the direct video mode, a
sync tip grounded input
presents zero volts to the
grid, which is self biased

minus two volts with respect
to the cathode. A white level
presents +2 volts to the grid,
which equals zero volts grid
to cathode.

Should there already be a
self bias network on the
cathode, it is increased in
value as needed to get the
black rather than white level
bias in the direct video mode.

Hot Chassis Problems

There is usually no shock
hazard when we use clip-on rf
entry or when we use a direct
video jack on a transformer-
powered TV. A very severe
shock hazard can exist if we
use: direct video entry with a
TV set having one side of the
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power line connected to the
chassis. Depending on which
way the line cord is plugged
in, there is a 50-50 chance of
the hot side of the power line
being connected directly to
the chassis.

Hot chassis. sets,
particularly older, power
hungry tube versions, should
be avoided entirely for direct
video entry. If one absolutely
must be used, some of the
suggestions of Fig. 8 may ease

the hazard. These include
using an isolation
transformer, husky

back-to-back filament
transformers, three wire
power systems, optical
coupling of the video input,



and total package isolation.
Far and away the best route
is simply never to attempt
direct video entry onto a hot
chassis TV.

Making the Conversion

Fig. 9 sums up how we
modify a TV for direct video
entry. Always have a
complete schematic on hand,
and use a transformer style
TV set if at all possible. Late
models, small screen, medium
to high quality solid state sets
are often the best display
choice. Avoid using junk sets,
particularly very old ones.
Direct coupling of video is far
preferable to ac capacitor
coupling. Either method has
to maintain the black and
white bias levels on the first
video amplifier stage. A shift
of the first stage quiescent
bias from normally white to
normally black is also a must.
Use short, shielded leads
between the video input jack
and the rest of the circuit. If
a changeover switch is used,
keep it as close to the rest of
the video circuitry as you
possibly can.

Extending Video and Display
Bandwidth

By using the direct video
input route, we eliminate any
bandwidth and response
restrictions of an rf

modulator, the tuner, video
i-f strip, and the video
detector filter. Direct video
entry should bring us to a 3
MHz bandwidth for a color
set and perhaps 3.5 MHz for a
black and white model, unless
we are using an extremely
bad set. The resultant 6 to 7
million dot per second rate is
adequate for short character
lines of 32, 40, and possibly
48 characters per line. But
the characters will smear and
be illegible if we try to use
longer line lengths and
premium (lots of dots)
character generators on an
ordinary TV. Is there
anything we can do to the set
to eéXtend. fthe Vvideo
bandwidth and display
response for these longer line
lengths?

In the case of a color TV,
the answer is probably no.
The video response of a color
set is limited by an essential
delay line and an essential
3.58 MHz trap. ‘Even if we
were willing "to totally
separate the chrominance and
luminance channels, we’d still
be faced with an absolute
limit set by the number of
holes per horizontal line in
the shadow mask of the.tube.
This explains why video color
displays are so expensive and
so rare. Later on, we'll look
at what’s involved in adding
color to the shorter line
lengths.

With a black and white
TV, there is often quite a bit

Fig. 8. Getting Around a Hot Chassis Problem.

Hot chassis problems can be avoided entirely by
using only transformer-powered TV circuits or
by using clip-on rf entry. If a hot chassis set
must be used, here are some possible ways
around the problem:

1. Add an isolation transformer.

A 110 volt to 110 volt isolation trans-
former whose wattage exceeds that of the
set may be used. These are usually expen-
sive, but a workable substitute can be made
by placing two large surplus filament trans-
formers back to back. For instance, a pair
of 24 volt, 4 Amp transformers can handle
around 100 Watts of set.

2. Use a three wire system with a solid ground.

Three prong plug wiring, properly
polarized, will force the hot chassis connec-
tion to the cold side of the power line. This
protection is useful only when three wire
plugs are used in properly wired outlets. A
severe shock hazard is reintroduced if a
user elects to use an adaptor or plugs the
system into an unknown or improperly
wired outlet. The three wire system should
NOT be used if anyone but yourself is ever
to use the system.

3. Optically couple the input video.

Light emitting diode-photocell pairs are
low in cost and can be used to optically
couple direct video, completely isolating
the video input from the hot chassis. Most
of these optoelectronic couplers do not
have enough bandwidth for direct video
use; the Litronix IL-100 is one exception.
Probably the simplest route is to use two
separate opto-isolators, one for video and
one for sync, and then recombine the
signals inside the TV on the hot side of the
circuit.

4. Use a totally packaged and sealed system.

If you are only interested in displaying
messages and have no other input/output
devices, you can run the entire circuit hot
chassis, provided everything is sealed inside
one case and has no chassis-to-people
access. Interface to teletypes, cassettes,
etc., cannot be done without additional
isolation, and servicing the circuit presents
the same shock hazards that servicing a hot
chassis | V does.
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we can do to present long
lines of characters, depending
on what set you start out
with and how much you are
willing to modify the set.

The best test signal you
can use for bandwidth
extension is the dot matrix
data you actually want to
display, for the frequency
response, time delay, ringing,
and overshoot all get into the
act. What we want to end up
with is a combination that
gives us reasonably legible
characters.

A good oscilloscope (15
MHz or better bandwidth) is
very useful during bandwidth
extension to show where the
signal loses its response in the
circuit. At any time during
the modification process,
there is usually one response
bottleneck. This, of course, is
what should be attacked first.
Obviously the better a TV
you start with, the easier will
be the task. Tube type gutless
wonders, particularly older
ones, will be much more
difficult to work with than
with a modern, small screen,
quality solid state portable.

Several of the things we
can do are watching the
control settings, getting rid of
the sound trap, minimizing
circuit strays, optimizing spot
size, controlling peaking, and
shifting to higher current
operation. Let’s take a look
at these in turn.

Control Settings

Always run a data display
at the lowest possible
contrast and using only as
much brightness as you really
need. In many circuits, low
contrast means a lower video
amplifier gain, and thus less
of a gain-bandwidth
restriction.

Eliminate the Sound Trap
The sound trap adds a
notch at 4.5 MHz to the
video response. If it s
eliminated or switched out of
the circuit, a wider video
bandwidth automatically

Fig. 9. How to Add a Direct Video Input to a TV Set.

Get an accurate and complete schematic of
the set — either from the manufacturer’s
service data or a Photofact set. Do not try
adding an input without this schematic!

Check the power supply to see if a power
transformer is used. If it is, there will be no
shock hazard, and the set is probably a
good choice for direct video use. If the set
has one side of the power line connected to
the chassis, a severe shock hazard exists,
and one of the techniques of Fig. 8 should
be used. Avoid the use of hot chassis sets.

Find the input to the first video amplifier
stage. Find out what the white level and
sync level bias voltages are. The marked or
guiescent voltage is usually the white level;
sync is usually 2 volts less. A transistor TV
will typically have a +3 volt white level and
a +1 volt sync level. A tube type TV will
typically have a zero volt white level and a
-2 volt sync level.

Add a changeover switch using minimum
possible lead lengths. Add an input con-
nector, either a phono jack or'the premium
BNC type connector. Use shielded lead for
interconnections exceeding three inches in
length.

Select a circuit that couples the video and
biases the first video amplifier stage so that
the white and sync levels are preserved. For
transistor sets, the direct coupled circuits
of Fig. 5 may be used. For tube sets, the
circuit of Fig. 7 is recommended. Avoid the
use of ac coupled video inputs as they may
introduce shading problems and changes of
background as the screen is filled.

Check the operation. If problems with
contrast or sync tearing crop up, recheck
and adjust the white and sync input levels
to match what the set uses during normal rf
operation. Note that the first video stage
must be biased to the white level during rf
operation and to the sync level for direct
video use. The white level is normally two
volts more positive than the sync level.
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Fig. 10. Removing the sound trap can extend video bandwidth.

(a) Response

WITH SOUND
TRAP

FREQUENCY
WITHOUT

FREQUENCY

(c) Series resonant trap —
open or remove.

VIDEO
DRIVER

i

results. Fig. 10 shows us the
response changes and the
several positions for this trap.
Generally, series resonant
traps are opened and parallel
resonant traps are shorted or
bypassed through suitable
switching or outright
elimination. The trap has to
go back into the circuit if the
set is ever again used for
ordinary program reception.
Sometimes simply backing
the slug on the trap all the
way out will improve things
enough to be useful.
Minimizing Strays

One of the limits of the
video bandwidth is the stray
capacitance both inside the
video output stage and in the
external circuitry. [If the
contrast control is directly in
the signal path and if it has
long leads going to it, it may
be hurting the response. If
you are using the TV set
exclusively for data display,
can you rearrange the control
location and simplify and
shorten the video output to
Pl oty re tube
interconnections?

resonant).
VIDEO VIDEO
QUTPUT OUTPUT

(b) Parallel resonant trap —
short or bypass.

4.5 MHz

VIDEO TRAP
DRIVER
| |
| |
e

(d) Combined trap and
pickoff — open or
remove (series resonant);
short or bypass (parallel

VIDEO
QUTPUT

CONTRAST

SOUND I-F

CRT

Additional Peaking

Most TV sets have two
peaking networks. The first
of these is at the video
detector output and
compensates for the vestigial
sideband transmission signal
that makes sync and other

low frequency signals double
the amplitude of the higher
frequency ones. The second
of these goes to the collector
or plate of the video output
stage and raises the circuit
impedance and thus the
effective gain for very high

Fig. 11. Adjusting the peaking coil can extend video response.

(a) Circuit. .
PEAKING
colL
COLLECTOR
LOAD
: Py — CRT
VIDEO J—
. OUTPUT,
e STRAY, &
INPUT
CAPACITY
I
1 «
Y
(b) Response. TOO MUCH

L TOO LARGE

OPTIMUM

*
e TOO LITTLE
L TOO SMALL

FREQUENCY
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frequencies. Sometimes you
can alter this second network
to favor dot presentations.
Fig. 11 shows a typical
peaking network and the
effects of too little or too
much peaking. Note that the
stray capacitance also enters
into the peaking, along with
the video amplifier output
capacitance and the picture
tube’s input capacitance.
Generally, too little peaking
will give you low contrast
dots, while too much will give
you sharp dots, but will run
dots together and shift the
more continuous portions of
the characters objectionably.
Peaking is changed by in-
creasing or decreasing the
series inductor from its design
value.

Running Hot

Sometimes increasing the
operating current of the video
output stage can increase the
system bandwidth — IF this
stage is in fact the limiting
response, IF the power
supply can handle the extra
current, IF the stage isn't
already parked at its
gain-bandwidth peak, and IF
the extra heat can be gotten
rid of without burning
anything up. Usually, you can
try adding a resistor three
times the plate or collector
load resistor in parallel, and
see if it increases bandwidth
by 1/3. Generally, the higher
the current, the wider the
bandwidth, but watch



carefully any dissipation
limits. Be sure to provide
extra ventilation and
additional heatsinking, and
check the power supply for
unhappiness as well. For
major changes in operating
current, the emitter resistors
and other biasing components

shoapld--2a ls0..bée
proportionately reduced in
value.

Spot Size

Even with excellent video
bandwidth, if you have an
out-of-focus, blooming, o
changing spot size, it can
completely mask character
sharpness. Spot size ends up
the ultimate limit to
resolution, regardless of video
bandwidth.

Once again, brightness and
contrast settings will have a
profound effect, with too
much of either blooming the
spot. Most sets have a focus
jumper in which ground or a
positive voltage is selected.
You can try intermediate
values of voltage for
maximum sharpness. Extra
power supply filtering can
sometimes minimize hum and
noise modulation of the spot.

Anything that externally
raises display contrast will let
you run with a smaller beam
current and a sharper spot.
Using circularly polarized
filters, graticule masks, or
simple colored filters can

=

Fig. 12. Contrast Enhancing
Filter Materials.

Circularly polarized filters:

Polaroid Corp.
Cambridge MA 02139
Anti-reflection filters:

Panelgraphic Corp.

10 Henderson Dr.

West Caldwell NJ 07006
Light control film:

3M Visual Products Div.
3M Center
St. Paul MN 55101

Acrylic plexiglas filter sheets:

Rohm and Haas
Philadelphia PA 19105

Fig. 13. Standard rf interface levels. Impedance =

frequency per Fig. 14.

1]

minimize display washout
from ambient lighting. Fig.
12 lists several sources of
material for contrast
improvement. Much of this is
rather expensive, with pricing
from $10 to $25 per square
foot being typical. Simply
adding a hood and
positioning the display away
from room lighting will also
help and is obviously much
cheaper.

Direct Rf Entry

If we want the con-
venience of a ‘‘free”
display, the freedom from
hot chassis problems, and
“use it anywhere” ability,
direct rf entry is the obvious
choice. Its two big limitations
are the need for FCC type
approval, and a limited video
bandwidth that in turn limits
the number of characters per
line and the number of dots
per character.

An rf interface standard is
shown in Fig. 13. It c8nsists
of an amplitude modulated
carrier of one of the standard
television channel video
frequencies of Fig. 14.
Channel 2 is most often used

3008 Carrier

SYNC TIPS =
100 % AMPLITUDE
4mV RMS TYPICAL

/BLACK=

75% AMPLITUDE

lmm l 3mV RMS TYPICAL
o]

\WHITE= 10% OR
LESS AMPLITUDE
.3mV RMS TYPICAL

with a 55.250 MHz carrier
frequency, except in areas

where a local commercial
Channel 2 broadcast is
intolerably strong. Circuit

cost, filtering problems, and
stability problems tend to

increase with increasing
channel number.
The sync tips are the

strongest part of the signal,
representing 100%
modulation, often something
around 4 millivolts rms across
a2 300 Ohm line. The black
level is 75% of the sync level,
or about 3 millivolts for 4
millivolt sync tips. White level
is less than 10% of maximum.
Note that the signal is
weakest when white and
strongest when sync. This is
the exact opposite of the
video interface of Fig. 1.

Rf modulators suitable for
clip-on rf entry TV
typewriter use are called Class
1 TV Devices by the FCC. A
Class 1 TV device is supposed

to meet the rules and
regulations summarized in
Fig. 15.

Fig. 16 shows us a block
diagram of the essential parts
of a TV modulator. We start
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Fig. 14, Television Picture
Carrier Frequencies.
Channel 2 ....... 55.25 MHz
Channel 3 ....... 61.25 MHz
Channel 4 ....... 67.25 MHz
Channel5....... 77.25 MHz
Channel 6 ....... 83.25 MHz

Fig. 15. FCC Regulations on Class
1 TV Devices. More complete
information appears in subpart H
of Part 15 and subpart F of Part 2
of the Federal Communications
Commission Rules and Regula-
tions. It is available at many large
technical libraries.

A Class 1 TV device generates
a video modulated rf carrier of a

standard television channel
frequency. It is directly
connected to the antenna

terminals of the TV set.

The maximum rms rf voltage
must be less than 6 millivolts
using a 300 Ohm output line.

The maximum rf voltage on
any frequency more than 3 MHz
away from the operating channel
must be more than 30 dB below
the peak inchannel output
voltage.

An antenna disconnect switch
of at least 60 dB attenuation must
be provided.

No wuser adjustments are
permitted that would exceed any
of the above specifications.

Residual rf radiation from
case, leads and cabinet must be
less than 15 microvolts per meter.

A Class 1 TV device must not
interfere with TV reception.

Type approval of the circuit is
required. A filing fee of $50 and
an acceptance fee of $250 is
involved.



with a stable oscillator tuned
o one of the Fig =14
frequencies. A crystal
oscillator is a good choice,
and low cost modules are
widely available. The output
of this oscillator is then
amplitude modulated. This
can be done by changing the
bias current through a silicon
small signal diode. One
milliampere of bias current
makes the diode show an ac
and rf impedance of 26
Ohms. Half a mil will look
like 52 Ohms, and so on. The
diode acts as a variable
resistance attenuator in the rf
circuit, whose bias is set and
changed by the video circuit.

Since diode modulators
are non-inear, we can't
simply apply a standard video
signal to them and get a
standard rf signal out. A
differential amplifier circuit
called a video slicer may be
used to compensate for this
non-linearity. The video slicer
provides three distinct
currents to the diode
modulator. One of these :is
almost zero for the white
level, while the other two
provide the black and sync
levels. A contrast control that
sets the slicing level lets you
adjust the sync tip height
with respect to the black
level. The video slicer also
minimizes rf getting back into
the video. An attenuator to
reduce the size of the
modulated signal usually
follows the diode modulator.

An upper side band filter
removes most of the lower
sideband from the AM
modulated output, giving us a

Fig. 16. Block diagram of rf modulator.

FROM
ANTENNA
— BT s SRS . . T SEsreene TSNS
l 55.250 MHz DIODE UPPER ANTENNA |
| | crysTaL »| MODULATOR |#| SIDEBAND  |#| DISCONNECT |—so
| [ osciLator & ATTENUATOR FILTER SWITCH I O TV
I T SET
5 | = VIDEO |
- SLICER
vioeo | |
ik - RFI SHIELD -}

vestigial sideband signal that
stays inside the channel band
limits. This same filter
eliminates second harmonic
effects and other spurious
noise. The filter's output is
usually routed to an antenna
disconnect switch and the
TV’s antenna terminals. A
special switch is needed to
provide enough isolation.
Some of the actual
circuitry involved is shown in
Fig. 17. The video slicer
consists of a pair of high gain,
small signal NPN transistors,

while the oscillator is a
commercially available
module.

Rf entry systems always
must be direct coupled to the
antenna terminals of the set
and should never provide any
more rf than is needed for a
minimum snow-free picture.
They should be permanently
tuned to a single TV channel.
Under no circumstances
should an antenna or cable
service hookup remain
connected to the set during
TVT use, nor should
radiation rather than a direct
rf cable connection ever be
used. .

Color Techniques

We can add a full color
capability to a TV typewriter
system fairly easily and
cheaply — provided its usual

black and white video dot
rate is low enough in
frequency to be attractively
displayed on an ordinary
color TV. Color may be used
to emphasize portions of a
message, to attract attention,
as part of an electronic game,
or as obvious added value to a
graphics display. Color
techniques work best on TV
typewriter systems having a
horizontal frequency very
near 15,735 Hertz.

All we basically have to do
is generate a subcarrier sine
wave to add to the video

output. The phase of this
subcarrier (or its time delay)
is shifted with respect to
what the phase was
immediately after each
horizontal sync pulse to
generate the various colors.
Fig. 18 shows us the
differences between normal
color and black and white
operation. Black and white
baseband video is some 4
MHz wide and has a narrow
4.5 MHz sound subcarrier.
The video is amplitude
modulated, while the sound is
narrow band frequency

Fig. 17. Channel two oscillator, modulator, video slicer and attenuator.

R sets output level.
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modulated. This translates up
to a 6 MHz rf channel with a
vestigial lower sideband as
shown in Fig. 18(b).

To generate color, we add
a new pilot or subcarrier at a
magic frequency of 3.579545
MHz — see Fig. 18(c). What
was the video is now called
the luminance, and is the
same as the brightness in a
black and white system. The

new subcarrier and its
modulation is called the
chrominance signal and

determines what color gets
displayed and how saturated
the color is to be.

Since the black and white
information is a sampled data
system that is scanned at the
vertical and horizontal rates,
there are lots of discrete holes
in the video spectrum that
aren't used. The color
subcarrier is designed to stuff
itself into these holes (exactly
in a NSTC color system, and
pretty much in a TVT
display). Both chrominance
and luminance signals use the

Fig. 18. Differences between color and black and white spectra.

(a) Black and white — baseband video.

SOUND
VIDEO

DC 4.5 MHz

(c) Color — baseband video.

LUMINANCE
CHROMINANCE

e
7\

[e] 3.58 4.5 MHz

same spectral space, with the
one being where the other
one isn't, overlapping comb
style.

The phase or relative delay
of the chrominance signal
with respect to a reference
determines the instantaneous
color, while the amplitude of
this signal with respect to the
luminance sets the saturation
of the color. Low amplitudes
generate white or pastel
shades, while high amplitudes
of the chrominance signal
produce saturated and deep
colors.

At least eight cycles of a
reference or burst color phase
are ‘transmitted immediately
following each horizontal
sync pulse as a timing
reference, as shown in Fig.

SOUND

Fiy,

54 55.25 59.75 60 MHz

(b) Black and white — Channel two rf,

LUMINANCE
CHROMINANCE

T/

54 55.25 58.82 60 MHz

(d) Color — Channel two rf.

19. The burst is around 25%
of maximum amplitude, or
about the peak to peak height
of a sync pulse.

The TV set has been
trained at the factory to sort
all this out. After video
detection, the set splits out
the chrominance channel
with a bandpass amplifier and
then synchronously
demodulates it with respect
to an internal 3.58 MHz
reference. The phase of this
demodulation sets the color
and the amplitude sets the
saturation by setting the

ratios of electron beam
currents on the picture tube’s
red, blue and green guns.

Meanwhile, the luminance
channel gets amplified as
brightness style video. It is
delayed with a delay line to
make up for the time delay
involved in the narrower band
color processing channel. It is
then filtered with two traps —
the 4.5 MHz sound trap, and
a new trap to get rid of any
remaining 3.58 MHz color
subcarrier that’s left. The
luminance output sets the
overall brightness by
modulating the cathodes of
all three color guns
simultaneously.

Just after each horizontal
sync pulse, the set looks for
the reference burst and uses
this reference in a phase

F]rér. 19 Adding a color reference burst to the back porch of the

horizontal sync pulses.
BLACK
SYNC
-—‘ I-— 5.1uSEC

(BLACK & WHITE)
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J3 Keyboard Connector (between U64 and U65)

Sol-PC, Rev. 2,E

10/18/76
pin no Signal name pin no. Signal name
% §§ound %% Egound

v v
3 Kbd Data Ready 13 Restart
4 Break 14 Tocal
5 Kbd Data 0 15 KBd Data 4
6 Kbd Data 1 16 KBd Data 5
7 Kbd Data 2 1 7 KBD Data 6
8 Kbd Data 3 18 KBD Data 7
9 g s 19 +5v
10 ground 20 ground

J4 Display Expansion Connector (between U28, 29)

pin no. Signal name pin no., Signal name

1 ground % 3 ground

2 N.C. 12 N.C.

3 Char. addr. 4 i Dot Clock, 14.318MHz
4 Charaater clock 14 Composite sync. out
5 Char. addr. 0 15 TTL Serial Data Out
6 Char. addr. 1 16 Composite blanking out
7 Char. addr. 2 17 Scan advance out

8 Char . addr. 3 18 Char. afdr. 5

9 BL. 19 N.C.

10 ground 20 ground

J5 Personality Module Edge Connector

pin no. Signal name pin no. Signal name
ey e
i Addr. 9 Als Addr. ¢
5 Addr. 8 s Addr. 4
o5 Addr. 7 At Addr. 3
B10 INT Bus *10 Addr. 2
B9 INT Bus | A9 Addr. 1
B8 INT Bus 2 A8 Addr. 5
B7 INT Bus 3 A7 Addr. 6
B6 INT Bus 4 A6 C4

B5 INT Bus 5 A5 co

B4 Program Al INT Bus 6
B3 Program 1 A3 INT Bus 7
B2 Program 2 A2 -12VDC

Bl Program 3 Al +12VDC

J6 Audio Out forCUTS Cassette Interface: Mini-phone jack at rear panel

J7 Audio In forCUTS Cassette Interface: Mini-phone jack at rear panel

J8 Tape Motor Control 1: (See output port FA, bit 7) Sub-mini jack at rear

panel

.

J9 Tape Motor Control 2: (See output port FA, bit 6) Sub-mini jack at rear

panel



J10 DC Power Connector, Sol-PC
Ground =
+5VDC £
-12 vDC e
+12 VDC o
-12 -VvDC 0
+5 VDG o}
Ground fe)
S-100 Bus Definitions
PIN
NUMBER SYMBOL NAME FUNCTION
+8V +8 Volts Unregulated voltage on bus, supplied
to PC boards and regulated to 5V
supplied by Sol-20 supply
2 -16V -16 Volts Positive unregulated voltage supplied by
Sol-20 power supply
% XRDY EXTERNAL READY External ready input to CPU ready
eircul BTy
4 VIO Vectored Interrupt
Line #0
5 VIl Vectdred Interrupt
Line #1
6 Vi2 Vectored Interrupt
Line #2
7 VI3 Vectored Interrupt
Line #3
8 VIi4 Vectored Interrupt
Line #4
B VI5 Vectored Interrupt
Line #5
10 VIé6 Vectored Interrupt
Line #6
11 VIi7 Vectored Interrupt
Line #7
1% XRDY2 EXTERNAL READY #2 not used by Sol-PC
1
to TO BE DEFINED
17
18 STAT DSB STATUS DISABLE -Allows the buffers for the 8
e status lines to be tri-stated
19 C/C DSB _COMMAND/CONTROL -Allows the buffers for the 6
: DISABLE output command/control lines
2 to be tri-stated
20 UNPROT UNPROTECT -not used by Sol-PC electronics
21 SS SINGLE STEP -not used by Sol-PC
22 ADD DSB  ADDRESS DISABLE -Allows the buffers for the 16
address lines to be tri-stated
23 DO DSB DATA OUT DISABLE -Allows the buffers for the 8
" data output lines to be tri-stated
24 P2 PHASE 2 CLOCK
25 91 PHASE 1 CLOCK !
26 PHLDA HOLD ACKNOWLEDGE Processor command/control output

signal that appears in response to
the HOLD signal; indicates that the

. data and address bus will go to the
high impedance state and processor
will enter HOLD state after
completion of the current machine
cycle,

AVII-3
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PIN

NUMBER
v

7

28

29
30
-
32
33
34
35
36
3
38
39
40
41
42
43
44

45

46

47

48
49
51

52

SYMBOL
PWAIT

PINTE

A5
A4
A3
Al5
Al2
A9
DIO1
DIOR
Al0
DIO4
DIO5
DIO6
DIO2
DIO3
DIO7
SM1

SOouT

SINP

SHLTA
CLOCK

GND
+8V

-16V

S-100 Bus Definitions-continued

NAME FUNCTION
WAIT =Processor command/control signal that

appears in response to the HOLD signal;
indicates that the data and address bus
will go to the high impedance state and
processor will enter HOLD state after
completion of the current machine cycle

INTERRUPT = Processor command/control output signal;

ENABLE indicates interrupts are enabled, as
determined by the contents of the CPU
internal interrupt flip-flop. When the
flip-flop is set (Enable Interrupt
instruction), interrupts are accepted by
the CPU; when it is reset (Disable
Interrupt instruction), interrupts are
inhibited.

Address Line #5

Address Line #4

..ddress Line i3

Address Line #15 (MSB)

Address Line #12

Address Line 79

Data In/Out line #1 same as pin 94

Data In/Out line #0 same as pin 95

Address Line #10

Data In/Out Line #4 same as pin 91

Data In/Out Line #5 same as pin 92

Data In/Out Line #6 same as pin 93

Data In/Out Line #2 same as pin 88

Data In/Out Line #3 same as pin 89

Data In/Out Line 37 same as pin 90 .

MACHINE CYCLE 1  -Status output signal that indicates

that the processor is in the fetch
cycle for the first byte of an

instruction S R
OUTPUT —Status output signal that indicates

the address bus contains the address
of an output device and the data bus
will cohtain the ouput data when PWR
is active
INPUT —Status output signal that indicates
the address bus contains the address
of an input device and the input data
should be placed on the data bus when
PDBIN is active
MEMORY READ -Status output signal that indicates
; the data bus will be used to read
- memory data
HALT ACKNOWLEDGE - Status output signal that acknowledges
a HALT instruction

CLOCK s - Inverted output of the @2 CLOCK
GROUND
+8 Volts Unregulated input to 5 volt

regulators supplied by Sol-20
power supply

-16 Volts Negative unregulated voltage mupplied
by Sol-20 power supply

AVII-4



S-100 Bus Definitions-continued

PIN
NUMBER SYMBOL NAME FUNCTION
53 SSWI SENSE SWITCH INPUT not used by Sol
54 EXT CLR EXTERNAL CLEAR not used by Sol-PC electronics
55 RTC REAL TIME CLOCK not used by Sol-PC electronics
56 STSTB STATUS STROBE not used by Sol
3% DIGL DATA INPUT GATE 41 When low forces PDBINS low and
forces CPU input multiplexers to
the DIO bus. During CPU DBIN cycle,
disables CPU DIO bus drivers
gg FRDY FRONT PANEL READY -When low disables MWRITE driver
gz TO BE DEFINED
65 MREQ MEMORY REQUEST -7 80 signal not used by Sol-PC
electronics
66 REF REFRESH - Z 80 signal not used by Sol-PC
electronics
67 PHANTOM PHANTOM DISABLE —Output from CPU section used to

disable RAM or ROM during power on
initialization program execution

68 MWRITE MEMOI'I WRITE —Indicates that the data present on
the Data Out Bus is to be written
into the memory location currently
on the address bus

69 PS PROJECT STATUS -not used by Sol-PC electronics

70 PROT PROTECT -not used by Sol-PC electronics

o RUN RUN - not used by Sol-PC electronics

72 PRDY PROCESSOR READY - Memory and I/0 input to the CPU
Board wait circuitry

73 PINT INTERRUPT REQUEST - The processor recognizes an

interrupt request on this line at
the end of the current instruction
or while halted. If the processor
is in the HOLD state or the
Interrupt Enable flip-flop is reset,
it will not honor the request.
74 PHOLD HOLD -Processor command/control input
signal that requests the processor
enter the HOLD state; allows an
external device to gain control of
address and data buses as soon as
the processor has completed its
use of these buses for the current
: machine cycle
75 PRESET RESET 3 —Processor command/control input;
while activated, the content of the
program counter is cleared and the
3 instruction register is set to 0
76 PSYNC SYNC *~  —Processor command/contrcl output;
F provides a signal to indicate the
beginning of each machine cycle
7 PWR WRITE » -Processor command/control output;
used for memory write or I/0 out-
put control. Data on the data bus
is stable while the PWR is active
78 PDBIN DATA BUS IN -Processor command/control output;
indicates to external circuits that
the data bus is in the input mode

.
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S-100 Bus Definitions-continued

- PIN
NUMBER SYMBOL NAME FUNCTION
79 AQ Address Line #0 (L3B)
80 Al Address Line #1
81 A2 Address Line {2
82 A6 Address Line #6
83 A7 Address Line {7
84 A8 Address Line #8
85 Al3 Address Line #13
86 Al4 Address Line #1l4
87 All Address Line #l11
88 DIO2 Data In/Out Line #2 same as pin 41
89 DIO03 Data In/Out Line #3 same as pin 42
90 DIO7 Data In/Out Line {7 same as pin 43
91 DI04 Data In/Out Line #4 same as pin 38
92 DIO5 Data In/Out Line #5 same as pin 39
93 DIO6 Data In/Out Line #6 same as pin 40
94 DIO1 Data In/Out Line #1 same as pin 35
95 DIOA Data In/Out Line #0 same as pin 36
96 SINTA ~ INTERRUPT ACKNOWLEDGE —Status output signal; acknowledges
o T e signal for INTERRUPT request
97 SWO WRITE OUT -Status output signal; indicates

that the operation in the current
machine cycle will be a WRITE
memory or output function

98 SSTACK STACK -Status output signal indicates
that the address bus holds the
pushdown stack address from the

. SEE HEe Stack Pointer
99 POC POWER-ON CLEAR 4
100 GND GROUND

SWITCH FUNCTION DEFINITION -- Display Ctrl---Schematic Drawing #4

Function
Switch No. Mnemonic ON OFF
S1-1 RST Restart to Zero RUN ( Dwg. #1)
S1-2 not used
51-3 BLANK Blank Ctrl Characters Display Ctrl Char.
S1-4 Polarity
§1-5 BLINK Blinking cursor *So0lid or NO cursor
S1-6 SOLID Solid cursor *Blinking or NO cursor

*NO cursor if S1-5 and S1-6 are off at same time.
Both switches should not be on at the same time.

Drawing #3 -- Sense Switch Function

Switch No. Mnemonic ON OFF

S2-1 SSW@ LSB, data bit #=L0 HI
S2-2thruS2-7 e LO HI
S2-8 SSW7 MSB data bit 7 LO HI

>
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SERIAL I/0 BAUD RATE SWITCH -- Schematic Drawing #3

Function

Switch No. Mnemonic ON OFF
S3-1 73 75 BAUD - Do not turn more than
S$3-2 11 110 BAUD one switch on at a time
S$3-3 315 150 BAUD
S3-4 30 300 BAUD
S3-5 60 600 BAUD
S3-6 12 1200 BAUD
S$3-7 24/48 2400 or 4800(normally 2400 if not jumpered K to M)
S3-8 96 9600 BAUD
SERIAL I/O CONTROL -- Schematic Drawing #3
Switch No. Mnemonic ON OFF
S4-1 PS Parity even Parity odd (if S4-5 on)
S4-2 WLS 1 Data word length [?bits 7bits 6bits 5bits]
S4-3 WLS 2 ON ON OFF OFF

ON OFF ON OFF
S4-4 SBS 1 stop bit 2 stop bits (1.5 if 5bits/word)
S4-5 PI Parity No parity

S4-6 F/H Half duplex Full duplex

MEMORY ATLOCATION: ON CARD

Hexidecimal Address ; Function \\\M\*\\

CP@@ - CJ/FF Personality Module ROM or PROM (2048 words)
C80PP - CBFF System RAM (1024 words)
CCPP - CFFF Display RAM Memory (1024 characters)

ON CARD INPUT PORT ALLOCATION

Hexidecimal Port

Address Function
F8 Status, Serial Comm. channel
F9 Serial Communication Channel Data
FA Aux. Status, Cassette tape interface, parallel
I/0, keyboard input
FB Audio Cassette (CUTS) Data
FC Keyboard Data (from J3)
FD Parallel Port Data (from J2)
FE ; Display Status
FF n Sense Switch (S2-1 thru S2-8)
OUTPUT PORTS
Hex Port Address Function
F8 Control, Serial Comm. Channel
F9 Data, Serial Comm. Channel
FA Control, Parallel I/0, CUTS Cassette I/0
FB Data, CUTS audio cassette Interface
FC Alarm (optional)
FD Data, Parallel output Data channel
FE Scroll control, Display Section
FF not usedin Sol-PC

AVII-7
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STATUS PORT INPUT BIT ASSIGNMENTS

PORT F8 (STATUS, SERIAL COMM. CHANNEL)
FUNCTION

BIT

N~NoumbwN Y

SIGNAL NAME

SCD
SDSR
SPE
SFE
SOE
SCTS
SDR
STBE

Serial Carrier Detect (EIA)
Serial Data Set Ready (EIA)
Serial Parity Error
Serial Framing Error
Serial Overrun Error
Serial Clear to Send (EIA)

UART Serial Data Ready

UART Serial Transmit Buffer Empty

ACTIVE DIRECTION

carrier
1ink ok
error
error
error
clear
ready
empty

HFERRF RS e

PORT FA (AUX. STATUS, CASSETTE TAPE INTERFACE, PARALLEL I/0, KEYBOARD INPUT)
FUNCTION

BIT

N~NounpbwNnE®

PORT FE (DISPLAY STATUS)
SIGNAL NAME

BIT
g

SIGNAL NAME

KDR

PDR

PXDR

TFE

TOE

not used
TDR

TTBE

-

SOK

Keyboard Data Ready

Parallel Data Ready

Parallel eXternal Device Ready
Tape Framing Error

Tape Overrun Error

Tape Data Ready

Tape Transmitter Buffer Empty

FUNCTION

Scroll OK; % sec timeout after

scroll

ACTIVE DIRECTION

@ ready
@ ready
ready
error
error

ready
empty

N Y

ACTIVE DIRECTION
@ time complete

CONTROL PORT OUTPUT BIT ASSIGNMENTS

PORT F8 (CONTROL, SERIAL COMM. CHANNEL)
FUNCTION
Serial Request to Send

BTT
=

PORT FA (CONTROL, PARALLEL I/0, CUTS CASSETTE 1/0)
SIGNAL NAME

BIT

3
o
5
6
7

PORT FE (SCROLL CONTROL, DISPLAY SECTION)
SIGNAL NAME

BIT
= 3

g 7

SIGNAL NAME

SRTS

PIE
PUS
TBR
TT2
TT1 y

BDLA

FDSP

FUNCTION
Parallel Input Enable

Parallel Unit Select
Tape Baud Rate (300/1200)

Tape Transport 2
Tape Transport 1

FUNCTION

Beginning Display Line Absolute

address 2

First Displayed Line Screen

A

Positien

ACTIVE DIRECTION
1 request

ACTIVE DIRECTION

L-pin -3 32 low
0 pin 14 J2 low
0 1200 Baud

0 run tape

0 run tape

ACTIVE DIRECTION
4-bit data nybble

4-bit data nybble

Jl
J2
J3
J4
J5

Serial data
Parallel Data

Keyboard

CONNECTOR DESIGNATION
4 L

Display Expansion
ROM Personality Module

AVII-8

J6
J7
J8
Jo
Jl0
g1 E

Cassette Tape Audio Out
Cassette Tape Audio In
Tape Motor 1

Tape Motor 2

PC Power

S-100 Bus Expansion
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The Sol Systems Manual is organized in a modular
fashion. Purchasers of different Sol models will
receive the appropriate sections of the manual. This
mailing is to purchasers of Sol-PC, Sol-10 and Sol-20
units and includes Sections I, III, IV, IX and X, as
well as numerous appendices. Please see the Table of
Contents on pages i and ii. So0l-10 and S01-20 owners
will also receive sections II and V through VIII.

We will soon be sending more sections to you
as they are printed. At the same time we will ship
the Sol System binder and Sol-BASIC5 cassette along
with two computer games and further diagnostic soft-
ware. Sol-PC purchasers will also receive section
VIII and Appendix V.

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608  (415)652-8080
CABLE ADDRESS “PROCTEC”



Sol-REG (DoES NoT APPLY To REV B AND ABOVE) l@mgy

ASSEMBLY PROCEDURE CHANGE NOTICE #2

The Sol-REG PC board shipped with your kit contains an error that
existed in our original art and a silk screen (legend) error. These
errors relate specifically to the SCR1 installation portion of Step 10
and the Sol-20 DC cable installation instruction (Step 13) in Section
IT of the Sol Systems Manual.

Reference Section II, Step 10, SCR1 Installation

With your kit, use the following procedure to install SCR1 in place of
the instructions provided on Page II-8 of the manual:

( ) Position SCR1 (IR106B2 or MCR106-2) on heat sink with
component nomenclature up and observe how the left and
center leads must be bent to install SCR1 as shown in
Figure 1. Bend these two leads as required and install
a %" piece of spaghetti over the center lead. Place
circular mica insulator between heat sink and SCR1,
insert leads and fasten SCRl-insulator-sink to PC board
with a 4-40 x 7/16 screw, lockwasher and nut. Insert
screw from back (solder) side of board and drive nut
finger tight.

O SCR1

L" spaghetti fz.-ﬁl d]

Figure 1. SCR1l installation.

Reference Section II, Step 13.

On the Sol-REG PC board you received, two pads are labeled X5. One
is located in the upper right-hand area of the board above C4 and to
the right of pad T3; the other is located between C5 and FWB2 just
above pad T4.

IGNORE THE X5 PAD LOCATED ABOVE C4.

Connect the red-white leadof the Sol-20 DC cable to the X5 located
between C5 and FWB2.

CN #2

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET  EMERYVILLE CA 94608  (415) 652-8080
CABLE ADDRESS “PROCTEC”
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Sol POWER SUPPLY

ASSEMBLY PROCEDURE CHANGE NOTICE #4-

Reference Section II, Page II-9

Add the following step to ""Assembly-Test Procedure":

( ) Step 13. Test Sol-REG for short circuits. Check for
continuity between FWB1 (MDA970-1) mounting screw and
the following points. The resistance should be greater
than 20 ohms in all cases.

X2

T2

Tl

Ql, Emitter
Ql, Base

Ql, Collector

D1, right-hand lead
Rl, left hand lead
D3, top lead

D4, top lead
*D3, bottom lead
*D4, bottom lead

*Resistance will be initially low due to C4 and C5, but
it should increase to greater than 20 ohms after a few
seconds.

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608  (415) 652-8080
CABLE ADDRESS “PROCTEC”



Sol-BPB EREVISION LEVEE«B BOARDS ONLY } s’,
G # : | -

ASSEMBLY PROCEDURE CHANGE NOTICE #5

Reference Section VI, Step 4, Page VI-8

On some Rev B boards, the blue and two white leads on the cable
are too large for the mounting holes. To overcome this problem,
prepare these three leads as follows:

1. Cut off end of white and blue wires, about 1/8"
back into insulation.

2. Cut off as many strands of each wire as needs in
order to insert through mounting hole.

CN#5A

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608  (415)652-8080
CABLE ADDRESS “PROCTEC”



PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608

SOL-REG Revision Level B

O ncioay

ASSEMBLY PROCEDURE CHANGE NOTICE #6-2

A problem was detected in early Sol-Reg regulator boards
in which the "crowbar" circuit would trigger without adequate
reason and short-circuit the 5-volt output. A circuit change
was made which will be reflected on revision level C and above.

Refer to the three Engineering Change Orders numbered
ECO 10017, ECO 10018, and ECO 10019.

Referenée Section 2.7.2. step 10:

Following visual inspection carry out the trace cuts shown
on ECO 10017.

Reference Section 2.7.2, step l4;

Install the following components as shown in ECO 10019:

£ ) R13 330 orange;orange-brown
L) R14 100 brown-black-brown
L) C8 .047uf disc ceramic capacitor

Reference Schematic, Regulator

Attach ECO 10018 to the schematic or insert the new com-
ponents as indicated in this ECO.

CN #6-2

CABLE ADDRESS “PROCTEC”

(415) 652-8080



ENGINEERING CHANGE ORDER
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@Prooessor

The first few pages of this section of the Sol
manual are revisions to other pages already in the manual.
Please note the correct section and page that they refer to,
and replace the appropriate page or pages as necessary.

New pages are easily identified by the "Rev A" in the lower

lefthand corner of the page.

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608  (415) 652-8080
CABLE ADDRESS “PROCTEC”
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Sol-BPB REVISION LEVEL BOARDS

ASSEMBLY PROCEDURE CHANGE NOTICE #5

Reference Section VI, Step 4, Page 5

When attaching the cable to the Sol-BPB, insert wires from
solder (back) side of board and solder on component (front)
side.

NOTE

Pad orientations given in
Step 4 are as viewed from
component side of board.

The blue and two white leads on the cable are too large for the
mounting holes. To overcome this problem, prepare these
three leads as follows:

1. Cut off end of white and blue wires, about 1/8"
back into insulation.

2. Cut off as many strands of each wire as needed in
order to insert through mounting hole.

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608 (415) 652-8080
CABLE ADDRESS “PROCTEC"



PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94408

Sol MANUAL, ERRATA

ooy

Sol MANUAL ERRATA SHEET #1

Reference Drawing No. 101007 in Section X (Page X-8)

The plastic tapped insert on the top edge of the left-hand
masonite piece is incorrectly shown installed in the second
hole from the back edge. This insert should be installed in
the third hole from the back edge.

The second insert on the bottom edge is also shown
incorrectly installed in the hole to the left of the center
large hole. 1Install this insert in the hole to the immediate
right of the large center hole.

ES #1

CABLE ADDRESS “PROCTEC"

(415) 652-8080



S01-KBD MODIFICATIONS MOD 1 l’@ﬁm

, Applies to Revision Level A Boards M
. (Revision level not included on silk screen)

Three layout errors exist on the Sol-KBD PC board you received.
These errors must be corrected before you check the circuit board
and start assembly. How these errors are corrected are described
below:

l. Key Pad #55

s ——

55 \ Using a sharp point, cut the bridge

between the pad at 55 and the trace
above (solder side).

2+ Ul8. Pin 8

L
a
DDDUDB\ After installation of socket at Ul8
(Z18 on etch), install jumper wire
from pin 8 to ground trace as shown.
(Solder side.)
S0, Pin kT
: After installation of socket at U27
DD :']a P (Z27 on etch) install jumper wire
S . from pin 11 to pad as shown (solder
'/7 o ‘I\\\:e)‘ side).
cut trace UDDDDDD a cut trace
N

CN #3
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