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PREFACE

This new edition of the Sol Systens Mnual contains many
revisions and additions. Its release coincides with the release
of a new "2708" Personality Mdule, and the Revision E version
of the main circuit board: Sol-PC. The new "Sol-PC Rev E' has
several inprovements: resistors have been added which increase
the reliability of the cassette notor relays, junper options have
been added, and traces noved to inprove performance. Many
i mprovements which had been accunulating as update information
have been integrated into the text. Section WII, Qperating
Procedures, and Appendix 5 IC Pin Configurations, are now
included. A subsection, Mdification for 625 Line Video, has
been added. If your copy is mssing Section VIII, Theory of

eration, it wll be available soon. New divider pages with
plastic-coated tabs are included to nake it easier to flip to
frequently referenced sections.

Much effort has gone towards making this nanual conplete
and accurate. The process of updating and revision always
continues, however, and we invite your input. |f you shoul d
find an error, or have suggestions for inproving any of our
documentation, please submt your suggestions in witing to our
Techni cal Docunentation Department, and they wll be given
t horough consideration.

The three-ring binder you are holding, is an "easel" binder.
The cover is hinged from side to side, as well as down the bind-
ing, so that it may formits own "easel" stand. To use this
feature, lay the manual open on a table. Bend the full width of
the manual along the creased hinge, until a resistance to further
bending is felt. Then set the manual ug on the table, with the
bottom of the pages down against the table, and the top inclining
away from you. It is supported from falling by the portion of
the binder you have bent back. |In this position your hands are
free for building, making measurements, or troubleshooting.

The first part of this manual you should read is at the

very end: the Updates section. |Integrate this information into
your nmanual before you begin.
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1.1 | NTRODUCTI ON

This manual supplies the infornmation needed to assenble,
test and use the Sol-PC Single Board Terminal Conputer. W suggest
that you first scan the entire manual before starting assenbly.
Then nmake sure you have all the parts and conponents listed in the
"Parts List" (Table 3-1) in Section IIl. Wen assenbling the nodule,
follow the instructions in the order given.

Shoul d you encounter any problem during assenbly, call on us
for help if necessary. If your conpleted nodule does not work pro-
perly, recheck your assenbly step by step. Mst problems stem from
poor soldering, backward installed conponents, and/or installing
the wong conponent. Once you are satisfied that the nmodule is cor-
rectly assenbled, feel free to ask for our help.

1.2 GENERAL | NFORMATI ON
1.2.1 Sol - PC  Description

The Sol-PC is a single board microconputer/termnal built
around an 8080 mi croprocessor. Support circuitry permts full im
pl ementation of every 8080 function.

It features both parallel and serial communications inter-
faces, a keyboard interface, an audio cassette interface, a video
di splay generator, 1024 8-bit words of system RAM (random access
menory), 1024 8-bit words of display RAM and a plug-in personality
module with up to 2048 bytes of ROM (read only nenory) stored pro-
gram and bus conpatibility with all Processor Technology hardware
and firmware products. Power requirenents for the Sol-PC are +5 V
dc +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 RS-232 and 20 mA current |oop provisions,
75 to 9600 baud (switch selectable).

Seven-| evel ASCI|I 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 |oop. It

i ncludes automatic level control in both the record and playback
nodes. Recording is CUTS/Byte standard conpatible, 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
Al phanumeric and control characters (the full 128 upper and | ower
case plus control ASCI|I character set) are displayed black on white
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or reverse (switch selectable). Solid video inversion cursors, wth
swtch selectable blink, are progranmable. The display output is
standard EIA, 1.0 to 2.5 V p-p with conposite negative sync, wth a
nom nal bandwi dth of 7 M. It can consequently be used to drive any
standard video nonitor. (A monochrone TV, converted for video input,
can also be used. See Appendix VI.)

Included on the card are 1024 words of static, |ow power sys-
tem RAM capable of full speed operation and a plug-in personality
nmodul e which contains the software control program Three personality
nodul es are available for Sol:

CONSOL™--allows sinple ternminal operations plus
direct control of the basic conputer functions for
entering or examning data in any nenory |ocation,
or executing a program stored at a known |ocation
in menory.

SOLED™--al | ows advanced terminal operations with
CONSOL plus screen, file and cassette tape editing/
transni ssion operations.

soLos™--allows full stand-alone terninal-conputer
oper ati on.

1.2.2 Recei ving Inspection

When your kit arrives, examne the shipping container for
signs of possible damage to the contents during transit. Then in-
spect the contents for danmmge. (W suggest you save the shipping
materials for use in returning the kit to Processor Technol ogy
should it becone necessary to do so.) If your Sol-PC kit is danaged,
please wite 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
wor kmanship are replaced at no charge for 3 nonths for kits, and one
year for assenbled products, followng the date of purchase. Al so,
products assenbled by the buyer are warranted for a period of 3
nonths after the date of purchase; factory assenbled units carry a
one year warranty. Refer to Appendix | for the conplete "Statenment
of Warranty".

1.2.4 Repl acenent Parts

Order replacenment parts by conmponent nonenclature (DVB131 IC
or | N2222 diode, for exanple) and/or a conplete description (680 ohm
1/4 watt, 5% carbon resistor, for exanple).
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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 witing us a letter describing the problem

After you receive our authorization to return the unit, proceed as
follows:

1. Wite a description of the problem

2. Pack the unit with the description in a container
suitable to the nethod of shipnent.

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 wll not
exceed $20.00 wthout prior notification and your approval.)
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2.1 | NTRODUCTI ON

The Sol power supply consists of a regulator board plus ad-
ditional chassis-munted conponents. This section covers assenbly
and test of the conplete power supply.

2.2 PARTS AND COVPONENTS

2.2.1 Sol Regul ator (Sol -REG

Check all parts and conponents 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 Il of this manual.

2.2.2 Power Supply Subchassis and Conponents

In addition to the Sol-REG you will need the follow ng
parts and conponents supplied with the Sol Cabinet-Chassis Kit.
Check these parts against the appropriate "Parts List(s)", Tables
6-1 and 6-2, in Section VI and separate them from the other cabinet-
chassis parts.

Fan Cosure Plate

Power Supply Subchassis (L-shaped)
4 each 4-40 x 3/16 Machine Screw
4 each 4-40 x 5/16 Machine Screw
4 each 4-40 Hex Nut

10 each #4 Lockwasher

14 each 6-32 x 12 Machine Screw

14 each 6-32 Hex Nut

16 each #6 Lockwasher

3 each 8-32 x 12 Machine Screw

3 each 8-32 Hex Nut

3 each #8 Lockwasher

11 each #6 x 14 Sheet Metal Screw
1 each #6 x 5/16 Sheet Metal Screw
2 each #4 Sol der Lug

2 each 1 Spacer, 4-40 Tapped

Rev A -1
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Table 2-1. Sol Regulator Parts List.

| NTEGRATED _Cl RCUI TS** DI ODES _and__RECTI FI ERS
1 1458 (W) 1 MDALO1A (FVB2)
1 7812 (U1 1 MDA970-1 (FVBL)
1 7912 (W3) 1 |RLO6B2 or MCRL06-2 (SCRL)
2 1N4001 (D3 & 4)
TRANSI STORS 1 1N4148 (D2)
1 1N5231B (D1)

2 2N2222 (@ & 3)
1 TiP41 (QL)

RESI STORS CAPACI TORS

1 0.1 ohm 3 watt, 5%) 2 .1 ufd, disc
or 5 vatt, 50A> 3 15 ufd, tantalum dipped
68 ohm Hwatt, 5% 2 2500 ufd, tubular electrolytic
1

0,
330 ohm Wwatt, 5% "18,000 ufd, electrolytic

1

1

2 1 K ohm % watt, 5%
4 10 K ohm MHwatt, 5%
1 56 K ohm X watt, 5%
1 1690 ohm MY watt, 5%
1 4020 ohm M watt, 5%

CABLE ASSEMBLI ES

1 *Single wire, 3" (Fuse Holder to Power Switch)
1 *Single wire, 314 (Power Switch to Commoning Bl ock)
1 Two wire, 10" (C8 to Regulator Board)

*Chassi s-nounted conponent

**Wien identifying ICs, you can iqgnore prefix and suffix characters
in the 1C nonmenclature since these vary with the manufacturer. For
exanpl e a 1458CP, 1458CPI and MC1458N are all 1458 This
applies to all Parts Lists in this manual.

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

SECTION 11

M SCELLANEQUS

1
1
1
1
1
2
1
1
1
1
1
1
2
1
4
3
1
1
2
1
2
3
5
1

Sol REG Circuit Board
Heat Sink, 690-220-P
Heat Sink, 203-AP
Heat Sink, alum num
Package Heat Sink Conpound
Coax Connector, fenale* (Video Qutput)
Coax Connector, male (Video Qutput Cable)
Coax Connector Adapter Sleeve (Video CQutput Cable)
*AC Receptacle, female
*Fuse Hol der
*SPST Power Switch, pushbutton (S5)
AC Power Cord
*Comoni ng Bl ocks
*Clanp for C8, 12
Tie Waps
Mca Insulators
4-40 x 7/16 screw
4-40 x 5/8 screw
4-40 Hex Nut
6-32 x I screw, netal
6-32 x 1R screw, Nylon
6- 32 Hex Nut
Lockwasher, internal tooth
Lengt h Sol der

*Chassi s-nmounted conponent

-3
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Tabl e 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 follow ng conponents:

DD S N S S ik A NS e G v G S e T —— — A S S S TR TR TER M e i mmm D e e — — — A S N - . ED W R R G SR G MNP S A SR S S e

1 *Power Transforner, T1
1 *Fuse, 3 anp Slo-Blo (Fl)

*Chassi s-mounted conponent

Tabl e 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 follow ng conponents:

RESI STORS CAPACI TORS

1 *39 ohm 2 watt, 5% 1 *54,000 ufd, electrolytic
RECTI FI ERS TRANSFORVERS

1 *MDA980-1 (FWB3) 1 *Power Transfornmer, T2

M SCELLANEQUS

1 *Fan 1 5-wire Cable Assenbly
1 *Fan CQuard 1 *Canmp for C9, 212
1 *Fuse, amp Sl o-Bl o 2 solder lug, internal tooth

*Chassi s-mounted conponent
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2.3 ASSEMBLY TIPS
2.3.1 El ectri cal

For the nost part the assenbly tips given in Paragraph 3.2
of Section IIl (Page I11-1) apply to assenbling the Sol regulator
board and power supply.

In addition, scan Section Il conpletely before you start to
assenbl e the power supply.

2.3.2 Mechani cal

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

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

3. Lockwashers are widely used in the power supply assenbly
so that screws will not |oosen when subjected to stress or vibration.
Wen a | ockwasher is specified, do not omt it and make sure you
install it correctly.

4., Some instructions call for prethreading holes. This is
done to maeke assenbly easier bg/ giving you maxi mum worKking space for
installi n% relatively hard-to-drive sheet metal screws. [|f you by-
pass prethreading instructions you wll only make subsequent
cabinet-chassis assembly nore difficult.

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

5. The dianeter of the shank (threaded portion) of a screw
increases in relation to its nunber. For exanple, a 6-32 screw is
larger in dianeter than a 4-40 screw. Also, a #8 |ockwasher is
| arger than a #4 | ockwasher.

6. Heat sink compound is supplied with this kit in a snall
clear plastic package. It is a thick white substance which inproves
transfer between conmponents and their heat sinks. To use
the conpound, pierce a small hole near the edge of the top surface

of the plastic package, wusing a pin or sharp knife point. Squeezing
the package wll cause a small amount of the conpound to ooze out

Rev B I'l1-5
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out of the hole, which may then be _anIied with a toothpick or snall
screwdriver blade. Spread a thin film of the conpound on the mating

surfaces of both the heat-generating conmponent and the heat sink
surface which it will contact. Then assenble as directed.

2.4 ASSEMBLY  PRECAUTI ONS

The precautions concerning soldering and the installation
and renoval of integrated circuits given in Paragraph 3.3 of Section
1l (Page 111-6) also apply to assenbling the Sol regulator board.

2.5 REQUI RED TOOLS, EQUI PMENT AND MATERI ALS

The following tools, equipnent and materials are recomended
for assenbling the Sol regulator board:

Needl e nose pliers

Di agonal cutters

Sharp knife

Screwdriver, thin 14 blade

Screwdriver, #2 Phillips

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

Vol t - ohm neter

Rul er

2.6 ORI ENTATI ON

OO~ OT_~wWPpO -

2.6.1 Sol - REG PC Board

Location C5 (2500 ufd capacitor) will be located in the |ower
right-hand corner of the circuit board when locations SCRlL, QL and
FWB1 are positioned along the top of the board. In this position
the conponent (front) side of the board is facing up and the
hori zontal legends wll read from left to right; the other |egends
will read from bottom to top. Subsequent position references
related to the Sol-REG board assune this orientation.

2.6.2 Fan Closure Plate

The large circular cutout will be located in the upper right
quadrant of the plate when the heavy guage 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,

e small circular cutouf

and th IS at_ the bottom W suggest you
label the two sides.
2.7 ASSEMBLY- TEST

NOTE: Instructions that apply only to the Sol-20 are
preceded by an asterisk. Skip these instructions
If you are assenbling a Sol-Io.

Rev B I'l1-6
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2.7.1 Fan Closure Plate Assembly

Refer to Assembly Drawings dn Pages X-1 and 2 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.)

*()  Step 1. Mount cooling fan and guard to fan closure plate.

Insert four 6—32 x %2” 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 front to back side of plate and

with its leads next to the rectangular cutouts in the place.

Place #6 lockwasher on each screw and secure with 6—32 hex
nut.

WARNING

FAILURE TO INSTALL FAN GUARD MAY RESULT
IN DAMAGE TO THE Sol AND/OR PERSONAL
INJURY.

() Step 2. Install power on-off switch in upper rectangular
cutout in fan closure plate.

(Step 2 continued on Page il-S.)
ReVB 11—7
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Bend four retainer tabs on switch in and position swtch
with termnals facing front side of fan closure plate. Push
switch unit from back side of plate through mounting hole
alnd bend retainer tabs outward if needed to hold switch in
pl ace.

Step 3. Install comoning blocks (Item 6 on draw n% on Page
X-IE on front side of fan closure plate, one on each side of

on-of f swtch.

Position each block with termnal #1 at top and termnal #5
at bottom and attach each block to front side of fan closure
plate with two 6-32 X Y2 binder or pan head screws. | nsert
screws from back side of plate, place block over screws, on
front side of plate, put #6 | ockwasher on each screw and
secure with 6-32 hex nut.

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

Insert fuse holder from back side of plate, poition |arge
tab at top, next to on-off switch,and secure holder to plate
with the large |ockwasher and nut supplied wth holder.

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

Position receptacle on front side of fan closure plate over
the rectangular cutout below fuse holder. Oient receptacle
with green lead at the botton and align the receptacle and
closure plate rmuntin% holes. Insert two 6-32 x 12 binder or
pan head screws from back side of plate through each nount-
Ing hole, put #6 |ockwasher on each screw and secure wth
6-32 hex nut. Be sure receptacle is properly seated in cut-
out before tightening to avoid damage.

Step 6.Install female 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
X 5/16 binder or pan head screws from back side of plate
through the four connector and plate mounting holes. Place #4
| ockwasher on each screw except the upper one which is closest
to the AC receptacle. Secure with 4-40 hex nuts. (Leave
upper nut closest to receptacle |oose.)

Step 7. Prepare RG9/U 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 sane thing at the other
end. Tin shield lead at each end and solder a #4

lug to each lead. Then remove 12 of the inner conductor
insulation at both ends. (See Figure 2-2.)

I'l-8
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Figure 2-2. Coaxial cable preparation.

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

Sol der inner conductor on one end to the pin of the connec-
tor. Renmove hex nut on upper connector nounting Screw
closest to AC receptacle, place lug (coaxial shield) on
screw and reinstall hex nut.

Step 9. Connect fan closure plate wiring.

() Install the 3" power swtch-to-conmoning block cable
supplied with your Sol-REG Kkit. Connect the female
spade lug end to the upper termnal of the on-off swtch
and the commoning block lug end to the #1 termnal of
the comoning block closest to the fan. NOTE: To install
commni ng bl ock lugs, position lug with its open side
facing away from the termnal nunbers on the™brock: Then
gently push lug into appropriate termnal receptacle until
It is fully seated.

() Install the 314 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
termnal of the on-off switch and the other to the

| onger nale spade lug on the fuse hol der.

( ) Connect the AC receptacle wire closest to the fan to the
other fuse holder lug. NOTE: The green AC receptacle
wire will be connected |afer.

() Connect other AC receptacle wire to ternmnal #4 on the
commoni ng block furthest away from the fan.

*( ) Connect upper wire of fan cord to terminal #3 of the

commoni ng bl ock closest to fan.

*( ) Connect lower wire of fan cord to termnal #5 of comon-

ing block furthest from fan.

() Put fan closure assenbly aside.
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2.7.2 Sol - REG Assenbly and Test

Circuit references, values and outlines are printed on the
component side of the board to assist in assenbly.

Step 10. Visually check Sol-REG board for solder bridges
) (sl%orts) bet ween traces, broken traces and simlar defects.

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

() Step 11. Install the following resistors in the indicated

[ocafions. Bend leads to fit distance between nounting
holes, insert leads, pull down snug to board, solder and

trim
LOCATI ON VALUE (ohns) COLOR CODE
() R .1, 3 watt none
() R 330 5 watt or ange- or ange- br own
() R 10 K br own- bl ack- or ange
() R4 10 K " " "
() RS 1 K br own- bl ack-r ed
() R6 68 bl ue- gray- bl ack
() R 10 K br own- bl ack- or ange
() RS 1 K br own- bl ack-red
() R 56 K green- bl ue- or ange
() RO 10 K br own- bl ack- or ange
() R 1690 br onw bl ue- whi t e- br own
() R12 4020 yel | ow bl ack-red- br own

-
S

step 12. Install U2 (1458) in its location between C2 and C3.
UZ 1s positioned with pin 1 in the |lower |eft-hand corner and
soldered into place. See "Loading DIP Devices" in Appendix |V

() Step 13. I nstal | diodes Dl (1N5231B), D2 (1M4148), D3 and D4
. Bend leads to fit distance between nounting holes,
insert leads, pull down snug to board, solder and trim BE
SURE to position DI 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
ocatrons. Take care to observe the proper value, type and
orientation, if applicable, for each installation. Bend
| eads outward on solder (back) side of board, solder and
trim

(See NOTE on Page 11-11.

[1-10
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NOTE

Disc capacitor leads are usually coated
wth wax during the manufacturing pro-
cess. After inserting |eads through
mounting holes, renmove capacitor and
clear the holes of' any wax. Reinsert

and install.
LOCATI ON VALUE (ufd) TYPE ORI ENTATI ON
() Cl 15 Tant al um "+" lead bottom right
() C2 1 Di sc None
() (3 1 Di sc None
() Co 15 Tant al um "+" lead right
() C7 15 Tant al um "+" lead left

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

() step 16. Install @ and @ (2N2222) in their locations.
The emtter lead (closest to tab on can) of @ is oriented
toward the left and the base lead toward the bottom  The
emtter lead of B is oriented toward the bottom and the
base lead toward the right.

() Step 17. Read assenbly tip 6, on page 11-5. Apply heat
sink compound to the inside of the small black "star-
shaped" cooling fin, and install it, with the cylinderical
grip down, on @@ by slipping it down onto the can. Be
tfureOI heat sink does not touch any other conponent on the
oard.

() Step 18. Install bridge rectifier FWB 2 (MALOLA) in its
[ocation at the bottom of the board. Apply heat sink
conpound, per Assenbly tip 6 on page 11-5. Position FWB2
wth its "+" lead at the top and its "-" lead at the bottom
insert leads, solder and trim

() Step 19. Install large heat sink, UL and U3 in their |oca-
tions on the bottom |left corner of the circuit board.

() 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 mounting holes in
the board.

() Position UL (7812) on heat sink and observe how |eads nust

be bent to fit nounting holes. Note that the center |ead
nmust be bent down approxinmately 0.2 inches.
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()

()

further from the body than the other two |eads. Bend

| eads so that no contact is nmade with the heat sink

when U is flat against the sink and its nounting hole

is aligned with the holes in the sink and PC board.

Apply heat sink compound per Assenbly Tip 6, on page 11-5.
Fasten Ul and sink to board using a 6-32 x 1Y2netal screw,
| ockwasher and nut. Insert screw from back (solder) side
of board and drive nut finger tight.

Position U3 (7912) on heat sink, determne how |eads

nmust be bent as you did for Ul, and bend | eads. Pl ace a
rectangular mca insulator over the leads of U3 so that
it fully covers the bottom side of the U3 package. Apply
heat sink conpound to U3, the heat sink, and both sides
of the mca insulator. Bend the two outside leads of U3
slightly in toward the center lead, insert |eads in nount-
ing holes as you did for Ul, and fasten U3 to heat sink
and PC board using a 6-32 x 122 Nylon screw, |ockwasher and
nut . Insert screw from back (solder) side of board and
drive nut finger tight.

Position heat sink, Ul and U3 as needed to obtain cor-
rect fit and tighten the Ul and U3 nounting screws.
REMEMBER, NO LEADS CAN CONTACT THE SI NK Sol der all
leads and trim if required.

| | Step 20. Install alum num heat sink, SCRL, QL and bridge
rectifier EWBL.

Rev B

()

Position alum num heat sink (see Figure 2-3) along top
of PC board so that the three holes in one side of the
sink are aligned with the SCRL, QL and FWB1 nounting
holes in the PC board.

Heat si nk Nut 7y fLockvvasher

Conpound and | «— SCR1
Mica
I nsul ator 7>

Heat 1 VoA A I/////‘v— PC Board
Sink — &
K Sol der (back) Si de
4-40 x Screw
(Left end, cross-section view

Figure 2-3. Alumnum heat sink installation.
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) Position QL (TIP41), wth conponent nonenclature up, on

*

Rev B

heat sink so hole in QL package is aligned with the holes
in sink and PC board. (Observe how the |eads of QL nust
be bent down to fit the pads for QL and bend them accord-
ingly. Apply heat sink conpound to QL, the heat sink,
and both sides of the rectangular mca insulator. Place
mca insulator between heat sink and Ql, insert |eads
(emtter lead to right) and fasten QL, insulator and heat
sink to board with a 6-32 x 122 Nylon screw, |ockwasher
and nut. Insert screw from back (solder) side of board
and drive nut finger tight.

Position FWB1 (MA970-1), wth "+" lead to the right, on
heat sink, determne how |eads nust be bent as you did
for QL, and bend leads. Apply heat sink conmpound. [Insert
| eads ("+" lead to right) and fasten FWBl1 and heat sink
to PC board with a 4-40 x 5/8 screw, |ockwasher and nut.
Insert screw from back (solder) side of board and drive
nut finger tight.

Position SCRL (1R106B2 or MCR106-2) on heat sink with
conponent nonenclature up and prepare it for installa-

tion as you did QL and FWBL. Aﬂply heat sink conpound

to SCRL, the heat sink, and both sides of the circular

mca insulator. Place the mica insulator between the heat
sink and SCRL, insert leads and fasten SCRL, insulator and
heat sink to PC board with a 4-40 x 7/16" screw, |ockwasher
and nut. Insert screw from back (solder) side of board and
drive nut finger tight.

Check alignnent of heat sink, SCRL, Q1 and FWB2 and
tighten the three mounting screws. Solder all |eads

and trimif required. Wpe off excess heat sink conpound,
i f necessary. NOTE: The heat sink may have to be
repositioned when you nmount the Sol-REG on the power
supply subchassis.  This will require that you |oosen the
mounting screws for SCRL, Q. and FWB2 and retighten them
after repositioning the heat sink.

Step 21. Connect two wire cable assenbly (C8 to Regulator

Board cable) to regulator. Tin ends wthout lugs and sol der
green (+) lead to pad X2 and white (-) lead to pad X3.

Step 22. Test Sol-REG for short circuits. Check for conti-
nuity between FWB1 (MDA970-1) rmounting screw and the follow
ing points: (The resistance should be greater than 20 ohns

in all cases.)

X2 Ql, Base D3, top |ead
T2 QL, Collector D4, top | ead
T1 D1, right-hand |ead *D3, bottom | ead
QL, Emtter Rl, left-hand |ead *D4, bottom | ead

Resistance will be initially low due to C4 and C5, but it
shoul d increase to greater than 20 ohns after a few seconds.
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() Step 23. Set Sol-REG to one side.
2.7.3 Power Supply Subchassis Assenbly and Test

() Step 24,  Munt transformer (T1 for Sol-lo, T2 for Sol-20) on
power supply subchassis (L-shaped chassis).

Position transformer as shown in drawing on Page X-2 and attach
it to the subchassis with three 8-32 x 12 binder or pan head
screws, #8 |ockwashers and 8-32 hex nuts. Insert screws from
bottom and outer side of chassis as shown. Place |ockwasher
on each screw and secure IooseIK 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 nounting tab.

() Step 25. Prepare transforner |eads.

() Twist the two black wires together except for the |ast
two inches at the commoning block |ug end.

() Twist the two green wires together for their full [length.
() Twist the two yellow wires together for their full

| ength.
*() Twist the two blue wires together for their full Iength.

() 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 vyellow
white lead to pad X6 (left of C5).

() Step 28 Connect  transformer leads to Sol-REG

( ) Solder green leads to pads T1 and T2, white-yellow |ead
to pad T3 and yellow leads to pads T4 and T5 on Sol - REG
circuit board.

() Step 29. Prethread the three Sol-REG heat sink mounting

holes in the power SUfeg subchassis shown in drawi ng on
page X-2 with #6 x 5/ Sheet metal screws. Renpbve screws.
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() 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.

() Step 31. Position Sol—REG PC board with top edge over the
previously installed spacers. Place #4 lockwashers on two
4—A40 x 3/16 binder or pan head screws and drive screws t
through Sol-REG board into spacers.

() Step 32. Attach heat sink on Sol—REG to power supply sub-
chassis as shown in drawing on Page X-2. 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—I|O power supply subchassis.

Figure 2—4. Sol-I0 power supply subchassis assembly.
(Rear of subchassis at left.)

*() SteP 33. Install bridge rectifier FWB3 on power supply
subchassis.

(Step 33 continued on Page 11-16.)
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Position FWB3 (MDA980-l) on power supply subchassis as shown in
drawing on Page X-2. BE SURE NEGATIVE (-) TERMINAL OF
FWB3 is next to transformer. Insert a 6—32 X. %2 binder or

pan head screw from bottom of subchassis, place #6 lockwasher

on screw and secure with 6—32 hex nut.

*() Step 34. Connect blue transformer wires to unmarked termi-
nals of FWB3.

*() Step 35. Install large (2%2") mounting ring for C9 (54,000
ufd capacitor) on side wall of power supply subchassis as
shown in drawing on Page X-2.

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 %2 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.

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

() Step 36. Install small (1%2") mounting ring for C8 (18,000
ufd capacitor) as shown in drawing on Page X—2.

(Step 36 continued on Page 11—17.)
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Position ring over the two nmounting holes |ocated between
FWB3 and the Sol-REG so that the clanping screw is positioned
between the transforner and FWB3. Insert two 6-32 x 12 binder
or pan head screws from bottom side of chassis through the
mounting holes. Place #6 |ockwasher on each screw and secure
with 6-32 hex nut. (Refer to Figure 2-4.)

() Step 37. Route Sol -PC power cable between C8 mounting ring
and the transformer, mount C8 in its nounting ring, and

tighten clanping-screw (See Figure 2-4.)

Step 38. Connect white wire of C8 cable to negative (-

) termnal of C8 and green wire to positive (+) gtgerm' nal( 2)f
C8. (This cable was soldered to the Sol-REG when you assem
bled it.) Remove terminal screws, place #10 |ockwasher on
each screw, place cable lugs on screws and drive screws
tightly into appropriate termnals.

*() Step 39. Mount C9 in its nounting ring with its "+"
termnal slightly toward C8 and tighten clanping screw.
(See Figure 2-5.)

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

Solder a #10 lug to each lead of R13. Bend |eads of R13 to
fit the termnals of (9. (R13 should fit on C9 as shown in
Figure 2-5.)

*() Step 41. Connect Sol-20 DC power cable (5 wire) and R13 to
9. Route cable between C8 and transforner.

Remove termnal screws from C9. Pl ace |ockwasher, term nal
screw, blue lead of Sol-20 DC cable and one R13 |ead on one
termnal screw and drive it into the positive (+) termnal
on (9. Attach | ockwasher, white cable lead and other R13
lead to negative (-) terminal on C9 in the sane manner.
Tighten both capacitor termnals tightly.

CAUTI ON

LOOSE CONNECTIONS ON C9 CAN LEAD TO ARG
NG AND SUBSEQUENT POWNER SUPPLY DAMAGE.

*() Step 42. Connect blue pigtail of Sol-20 DC cable to positive
+) termnal of FWB3. gThis pigtail has a spade lug at its
free end and is connected to the lug you just attached to
the positive termnal of €9.) Connect white pigtail of
Sol-20 DC cable to negative (-) termnal of FWB3. (This
pigtail has a spade lug at its free end and is connected to
the lug you just attached to the negative termnal of (9.)
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() Step 43. Connect green |lead from AC receptacle (nounted on

()

()

()

Rev B

fan closure plate) to power suppl& subchassi s assenbly as
shown in drawing on Page X-2. (Use the #6 x 14 sheet netal

screw with which you prethreaded the mddle Sol-REG heat
sink mounting hole in Step 29.) Place lug on screw and
drive screw into the nmiddle Sol-REG heat sink nounting hole.

Step 44. Route black transformer |eads 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
bl ock (mounted on fan closure plate) nearest the fan. Attach
other lead to pin 3 of the other comoning bl ock.

Step 45. Install cable tie waps.

() Install one wap around the wires that connect to Sol-REG
pads T1,2,3,X2 and X3 as shown in the Detail A - Wring
portion of the drawing on Page X-2.

*( ) Install another wap around the leads from C9 as shown in
Detail B of drawing on Page X-2.

Two other waps are supplied with your Kit. Use them as
appropriate to nake your power supply cabling neater.

St ep 46. Using a #6 x 14 sheet metal screw, attach fan closure
plate to power supply subchassis as shown in Drawing No. X-2.

Step 47. Push on-off switch in and out to determne the OFF
position (switch mechanically out). Wth switch in OFF
position, connect AC power cord to AC receptacle. Then pl ug
power cord into 110 V ac outlet.

Step 48. Test power supply for proper operation.

( ) Make sure on-off switch is in OFF position.

() Install fuse in fuse hol der. CAUTI ON: NEVER | NSTALL OR
REMOVE FUSE W TH PONER ON.

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

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

{ ) Turn on-off switch ON.

( ) Measure the voltages at the Sol-PC connector at the points
indicated in Figure 2-6. The voltages nust be as given
in Figure 2-6. NOTE: Do not take voltage neasurenents at
any other pointsinthe power supply, even through they nmay

be nore accessible. It is inportant that the indicator
voltages be available at the connector.
I1-18
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*( ) Measure the voltages at the Sol-20 connector at the
points indicated In Figure 2-7. The voltages nust be
within the ranges given in Figure 2-7. (See preceding
NOTE. )

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

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

Red =} - - -

Wi t e/ Yel | ow =" I

Geen |- S 1 412 V de
D — -12 V dC (t,ﬁ V)

VWhite (Ground) | ----- <~| *('f Vzgcv) (+ .6| V) ’

Figure 2-6. Sol-PC power connector and voltage measurenents.

Yel | ow Whi t e
Red/ White [ 7777

&
<« l

€ ] =18 to =23 V dc
Bl ue

+18 to +23 Vv dc
Wite (Gd 1)  [———1 l ]
<

White (Gnd 2)] -----

+7.5 to 11 V dc
“1 |

Figure 2-7. Sol-20 power connector and voltage nmeasurenents.
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3.1 PARTS AND COWPONENTS

Check all parts and conponents ag?ai nst the "Parts List" on
Pages |11-2 through 111-4 (Table 3-1). f you have difficulty in
identifying any parts by sight, refer to Figure 3-1 on Page 111-5.

3.2 ASSEMBLY TIPS

1. Scan Sections 11l and IV in their entirety before you
start to assenble your Sol-PC Kkit.

2. In assenbling your Sol-PC, you will be following an in-
tegrated assenbly-test procedure. Such a procedure is designed to
progressively insure that individual circuits and sections in the
Sol -PC are operating correctly. I T I'S | MPORTANT THAT YOU FOLLOW THE
STEP- BY- STEP | NSTRUCTIONS IN THE ORDER G VEN.

3. Assenbly steps and conponent installations are preceded
by a set of parentheses. Check off each installation and step as
you conplete them This will mnimze the chances of omtting a
step or conponent.

4. When installing conponents, nmake use of the assenbly aids
that are incorporated on the circuit boards and the assenbly draw ngs.
(These aids are designed to assist you in correctly installing the
conponents.)

a. The circuit reference (R3, Cl10 and U20, for exanple)
for each conponent is silk screened on the PC boards
near the location of its installation.

b. Both the circuit reference and value or nonenclature
(1.5K and 74HO00, for exanple) for each conponent are
I ncluded on the assenbly draw ngs near the [ocation
of its installation.

_ 5. To sinplify reading resistor values after installation,
install resistors so that the color codes or inprints read from |eft

to right and top to bottom as appropriate (boards oriented as defined
in Paragraph 3.5 on Page 111-7).

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

7. Should you encounter any problem during assenbly, call
on us for help if needed.
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Tabl e 3-1. Sol -PC Parts List.

| NTEGRATED CI RCUI TS

1 AMDO26 or DMD026 (UL04) 1 74504 (W92)
1 4N26 (U39) 2 7406 (U57,87)
1 8T94 (U58) 2 74LS10 (W47,61)
5 8T97 (U67, 68, 77, 80, 81) 3 74LS20 (W23, 59, 83)
2 1458CP or 1558CP (U56, 108) 1 74LS86 (U74)
1 1489A (U38) 8 74LS109 (UA43,52, 63, 64, 70,
2 TMB6OLINC (U1, 69) 72,73, 75)
1 MCMB574 or MOVB575 (U25) 1 74LS136 (U22)
1 4001 (U102) 3 74LS138 (U34, 35, 36)
2 4013 (U100, 113) 3 74LS157 (U12, 30, 32)
L oo (uam o e o s
14023 (u98) 1 74166 (U41)
1 4024 (U86) 2 74173 (95, 96)
1 4027 (U101) 1 74175 (W97)
3 4029 (U111, 84) 9 74LS175 or 25LS175
1 4030 (UW99) (U2, 13, 26, 27,42, 76, 90, 93, 106
> 4046 (UBS, 110) 4 74LS253 (Ue5, 66,78, 79)
2 4049 (U8B, 109) 7 740367 52291,0377), 50, 71, 89,
14520 (U112) 1 8080, 8080A or 9080A (UL05)
1 74H00 (W91) 1 8836 or 8T380 (U46)
3 74LS00 (44,48, 55) 16 91L02APC or 2102L1PC
2 74LS02 or 9LS02 (U3, 60) (W3 - 10, Ul4 - 21)
4 74LS04 (24, 45, 49, 54) 1 93L16 (U62)
TRANSI STORS DI CDES
2 2N2222 (Q4 & OB) 9 1N4148 or 1N914 (D1,D3 - 10)
2 2N2907 or 2N3460 (QL & @) 1 1N5231B Zener Diode (D11)
1 2N4360 (QB) 4 1N4001 (D2,12,13,14)
CRYSTAL RELAYS
1 14.318 Mk in HC 18/ U Case 2 DIP Reed, Sigma 19I-TELAL5S
( xTAL) (K1 & K2)
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501-PC SINGLE BOARD TERMINAL COMPUTER

(Continued) SECTION IlI

Table 3-1. Sd—PC Parts List (Continued).

1 25-pin Female, AMP206584—2 (J
1 25—pin Male, AMP206604—

2 Miniature Phone Jack (J6 & J7)
2 Subminiature Phone Jack (

RESISTORS CAPACI TORS
2 6.8 ohm, Y2 watt, 5% 1 10 pfd, disc
2 47 ohm, ¥ watt, 5% 1 330 pfd, disc
175 ohm, ¥ watt, 5% 1 470 pfd, disc
1100 ohm, ¥ watt, 5% 3 680 pfd, monolythic or disc
3 100 ohm, ¥ watt, 5% ceramic (labeled
1200 ohm, ¥ watt, 5% 681 and usually
13 330 ohm, ¥ watt, 5% blue)
1330 ohm, % watt, 5% 6 .001 ufd,
3470 ohm, % watt, 5% 2 .001 ufd,
2470 ohm, % watt, 5% 2 .01 ufd,
9680 ohm, ¥ watt, 5% 37 .047 ufd,
63 1.5K ohm, ¥ watt, 5% 12 .1 Ufd,
1 33K ohm, ¥ watt, 5% 1 .1 ufd,
6 5.6K ohm, ¥ watt, 5% 1 .68 ufd,
32 10 K ohm, ¥ watt, 5% 1 1 ufd, tantalum dipped
115K ohm, ¥ watt, 5% (usually orange or
2 39 K ohm, ¥ watt, 5% red)
147 K ohm, ¥ watt, 5% 5 15 ufd, tantalum dipped
3 50 K ohm, Potentiometer (usually orange or
4100 K ohm, ¥ watt, 5% red)
2150 K ohm, ¥ watt, 5% 1 100  ufd, aluminum
2 1M ohm, ¥ watt, 5% electrolytic
1 2.2M ohm, % watt, 5%
2 3.3M ohm, ¥ watt, 5%
CONNECTORS

1)

2 20—pin Header, 3M3492-2002 (J3 & J4)
1 30-pin Right Angle Edge Connector, VIKING 3KH15/

1JKCL5 (J5)

J8 & J9)
1 7-pin Male Locking Molex Connector (J

1 100—pin Edge Connector, TI H322150-0306A (J 11)
1 Molex-type DC Power Cable, mates with JIO (prefabricated)

10)

RevA
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Table 3-1. Sal—PC Parts List (Continued).

MISCELLANEQOUS

1 Sol—PCB Circuit Boar d length of #24 bare wire
2 8-pin DIP Socket

29 14-pin DIP Socket

74 16-pin DIP Socket
1 24-pin DIP Socket
3 40-pin DIP Socket

16 Augat Pins on Carrier
2 DIP Switch, 6 position (Sl & S4)
2 DIP Switch, 8 position (S2 & S3)
1 4-foot Length 72-ohm Coaxial Cable
1 Tie Wrap for Coaxial Cable
2 Mounting Bracket, Sol-1040
2 Card Guide, SAEI250F

10 #4 Lockwasher, internal tooth
2 #4 Insulating Washer
4 4-40 x ¥4 Binder Head Screw
6 4-40 x 7/16 Binder Head Screw
2 4-40 x 5/8 Binder Head Screw

10 4-40 Hex Nut
1 Length Solder
1 Manual
1 Personality Module Kit (See Section IV for contents.)
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Monolythic (left)
and Ceramic Disc
Capacitors

ow

Transistor
TO-18 Package (Metal Can)

&

Transistor
TO-92 Package (Plastic)

Mylar Tubular "
Capacitor Dipped Tantalum

Electrolytic Capacitor

Regulator IC or
Power Transistor (TO0-220)

Electrolytic
Capacitor
(vertical mount)

Metal Film 1%
Precision Resistor

NOve: PIN 1 tnAY BE INDICATED
GoLD BY CORLER DoT om
€D
R \-\‘\" 4 <“———— CuT-0ouU<
—
2200 -
Carbon Film Resistor Dual Inline Package (DIP) IC
5% (gold), 10% (silver) (8,14,16,24 or 40 pins)

Figure 3-1. Identification of components.
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3.3 ASSEMBLY PRECAUTI ONS
3.3.1 Handling MOS Integrated Circuits

Many of the ICs wused in the Sol-PC are MOS devices. They can
be damaged by static electricity discharge. A ways handle MOS ICs
so that no discharge wll flow through the IC. Aso, avoid unneces-
sary handling and wear cotton--rather than synthetic--clothing when
you do handle these ICs.

3.3.2 Sol dering  **| MPORTANT* *
1. Use a fine tip, lowwattage iron, 25 watts maximum

2. DO NOT use excessive anounts of sol der. DO sol der neatly
and as quickly as possible.

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

4. To prevent solder bridges, position iron tip so that it
doespnotmtouch adj acent pins and/ot traces sinultaneausly.

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 danmage
t he board.

6. The Sol-PC uses circuit boards wth plated-through holes.
Sol der flow through to the conponent (front) side of the board can
produce sol der bridges. Check for _such bridges aftet you install
each conponent.

7. The Sol-PC circuit boards have integral solder masks (a
| acquer coating) that shield selected areas on the boards. This mask
mnimzes the chances of creating solder bridges during assenbly. DO
however, check all solder joints for possible bridges.

8. Additional pointers on soldering are provided in Appendix
[V of this manual.
3.3.3 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 Renoving Integrated Circuits

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

Installing and Renoving Personality Module

NEVER install or renove the plug-in personality nodule when
power is applied to the Sol-PC. To do so can danage the nodul e.
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3.3.6 Use of Clip Leads

TARE CARE when using a clip lead to establish a ground con-
nection when testing the Sol-PCB circuit board. Mike sure that the

clip makes contact only wth the ground bus on the perineter of the
board.
3.4 REQUI RED TOOLS, EQUI PMENT AND MATERI ALS

The following tools, equipment and materials are reconmended
for assenbling 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 anmount of #24 solid wre

8. Volt-ohm neter

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

11. Oscilloscope (optional)

3.5 ORI ENTATION  ( Sol - PCB)

Location J5 (personality plug-in module connector) wll be

| ocated in the upper right-hand area of the circuit board when |oca-
tion J1O (power connector) is positioned at the bottom of the board.

In this position the conponent (front) side of the board is facing

up and all 1C legends (UL through U10, W22 through W24, etc.) wll
read from left to right. Subsequent position references related to

the Sol -PCB assune this orientation.
3.6 Sol - PC  ASSEMBLY- TEST PROCEDURE

The Sol-PC is assenbled and tested in sections and/or cir-
cuits. You will first test the Sol-PCB circuit board for shorts
(sol der bridges) between the power buses and ground. After assembling
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the personality nodule (see Section IV), the clock and display control
circuits are assenbled. The bus, CPU, decoder and nenory circuits are
then assenbled, followed by the parallel and serial input/output (1/0
and audi o cassette /O sections.

CAUTI ON

THE Sol -PC USES MANY MOS | NTEGRATED

Cl RCUI TS. THEY CAN BE DAMAGED BY
STATIC ELECTRICITY DI SCHARGE. HANDLE
THESE ICs SO THAT NO DI SCHARGE FLOWS
THROUGH THE I C. A D UNNECESSARY
HANDLI NG AND WEAR COTTON, RATHER THAN
SYNTHETI C, CLOTHI NG WHEN YOU DO HANDLE
MOS IC s. (STATI C CHARCE PROBLEMS ARE
MUCH WORSE IN LOW HUM DI TY CONDI TI ONS. )

3.6.1 Circuit Board Check

() Visually check Sol-PCB board for solder bridges (shorts)
between traces, broken traces and simlar defects.

( ) 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. Usi n% an ohmeter, on "OHVS X 1K' or "OHVMS X 10K"
scale, make the follow ng neasurenents (refer to Sol-PC

Assenmbly Drawing X-3).

() #5-volt Bus Test. Measure between positive and neg-
ative mounting pads for CS8. There should be no
continurty. (Meter reads close to "infinity" ohns.)

( ) *12-volt Bus Test. Measure between positive and neg-
ative nounting pads for C59. There should be no
continuity.

() -12-volt Bus Test. Measure between positive and neg-
ative nounting pads for C60. There should be no
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 60, and between posi-
tive pad for C59 and negative pad for 60. You should
nmeasure no continuity in any of these measurenents.

If visual inspection reveals any defects, or you nmneasure
continuity in any of the preceding tests, return the
board to Processor Technology for replacenent. If the
board is not defective, proceed to next paragraph.
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3.6.2 Personality Mdule Assenbly

Since the personality module is required for testing the Sol-
PC in the later stages of its assenbly, we suggest that you assenble
the personality nodule first. In so doing, your Sol-PC assenbly wll
proceed uninterrupted. Assenbly instructions for the personality
modul e are provided in Section IV of this manual.

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

3.6.3 Sol -PCB Assenbly and Test

Refer to Sol-PC assenbly drawi ng X-3.

) Step 1. Install DIP sockets. Install each socket in the in-
dicated location with its end notch oriented as shown on the
circuit board and assenbly draw ng. Take care not to create
sol der bridges between the pins and/or traces. (Refer to
footnotes at end of this step before installing ULO05.)

| NSTALLATION TIP

I nsert socket pins into nounting pads of
appropriate |ocation. On sol der (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 45 angle to the board surface. Thi s
secures the socket wuntil it is soldered.
Repeat this procedure with each socket
until all are secured to the board. Then
sol der the unbent pins on all sockets.
Now straighten the bent pins to their
original position and sol der.

LOCATI ON TYPE SOCKET
( ) Ul through 21 16 pin
2 g U22 through 24 14 pin

u25 24 pin
g g U26 through 37 16 pin

u3s 14 pin
() U39 None
() W0 through 43 16 pin
() W4 through 49 14 pin
() W0 16 pin
() W1 40 pin
() W2 16 pin
() U53 through 55 14 pin
2 ; usS6 8 pin

U57 through 61 14 pin

(Conti nued on Page
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(

)

#Spare locations, not used.

PROCESSOR TECHNOLOGY CORPORATION

LOCATION
62 through 68
70 through 73

75 through 81
82#

88 through 90
91,92

93 through 97
98 through 100

U
u69
U
ur4
U
U
u83
U
U
U
U
U
U
ulOl
U
U
U
U
U
U

IOB’
U109 through 112

()
()
()
()
()
()
()
()
()
()
()
()
()
()
()
()
()
()
()
()
()
()u11s

™ SECTION IlI

TYPE SOCKET

16 pin
40 pin
16 pin
14 pin
16 pin
None#
14 pin
16 pin
14 pin
16 pin
14 pin
16 pin
14 pin
16 pin
14 pin
None#
None
40 pin
16 pin
8 pin
16 pin
14 pin

*Note that U105 notch is positioned at the top.

Step 2. 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 oil board, solder and

trim.
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

()Cl .047 Disc None

()Cc2 .047 ” ”

()C3 .047 ” ”

()Cc4 .047 ” ”

()C5 .047 ” ”

()Ce6 .047 ” ”

()C7 .047 ” ”

()Cs8 .047 ” ”

111—-10
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LOCATION VALUE (ufd) TYPE ORIENTATION
() C10 .047 Disc None
() C11 047 “ “
() C13 .047 “ “
() C14 047 “ “
() C15 15 Tantalum “+” lead bottom
() C16 .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 valuel 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
() C19 .047 Disc None
() C20 .047 “ “
() Cc21 .047 “ “
() C24 .047 “ “
() C25 047 “ “
() C26 047 “ “
() C33 047 “ “
() C38 047 “ “
() C40 15 Tantalum +” lead bottom
() C41 .047 Disc None
() Cc42 .047 “ “
() C45 .047 “ “
() C56 .047 “ “
() C58 15 Tantalum “+” lead top
() C59 15 Tantalum “+” lead top
() C60 15 Tantalum “+” lead top
() C65 .047 Disc None

() Step 5. Check for +5-volt bus to ground shorts. Using an
ohmmeter, measure between the positive and negative leads of
C58. You should measure at least 100 ohms. Less than 100
ohms indicates a short. If required, find and correct the
problem before proceeding to Step 6. NOTE: In this and
subsequent resistance measurements, any value greater than
the minimum may normally occur, even much higher, unless
otherwise indicated.

() Step 6. 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.)
(Step 6 continued on Page 111—12.)
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LOCATION VALUE (ufd) TYPE ORIENTATION

() C9 .047 Disc None

() C12 .047 “ “

() C17 .047 “ “

() C18 .047 “ “

() C22 .047 “ “

() C23 .047 “ “

() Cc27 .047 “ “

() C28 .047 “ “

() C46 .047 “ “

() Step 7. Check for +5-volt bus to ground shorts. Using an

ANANAN AN AN AN AN AN
— N e

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.

() Step 8. Install diodes D8 (1N4148 or 1N914), D11 (1N5231B)
and D12 (1N4001) in their locations (in the area below U90
through U92). Position D8 with its dark band (cathode) to
the right, DIl 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-
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

R104 10 K brown-black-orange
R105 1.5K brown-green-red
R106 1.5K oo
R130 100, ¥2 watt brown—black—brown
R131 100, %2 watt oo
R132 100, %2 watt oo
R133 330 orange-orange-brown
R134 330 oo
R135& 136 10K brown-black-orange
R137 & 138 47 yellow—violet—black
() Step 10. 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.)
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LOCATION VALUE TYPE
( ) C39 1 ufd Disc
() C43 680 pfd Monolythic or Disc
() C4a4 680 pfd Monolythic or Disc
() Co61 .001 ufd Disc
() Ce62 .68 ufd Monolythic
() C63 1 ufd Disc
() Co64 10 pfd Disc

() Step 11. Install 14.318 MHz crystal in its location just
above C61. Insert leads and pull down until the case is
1/16" above the front surface of the board. Solder quickly
and trim.

() Step 12. Install male Molex connector in location
J10. Position conncctor so the locking clip is facing
the crystal (XTAL), insert 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 1V.) 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. Install 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.

IC NO. TYPE

() ur7 8T97

() U90 7415175 or 25L5175

() U9l 74H00

() u92 74S04

() U104+ AMO0026 or DM0026*
*Solder this IC in its location.
See " Loading DIP Devices "in
Appendix V.

() Step 15. Connect power to power connector J10. Power and
interconnection requirements are as follows:

(Step 15 continued on Page 111-14.)
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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, PIN1 TO

PIN 1, PIN 2 TO PIN 2, ETC. ANY OTHER

MATING RELATIONSHIP WILL “BLOW” THE

IC’ s.
J10 PIN NO. POWER
o oo o &o ol Ground
2and6 +5Vdc+5%, 2 Amax
SE—-TaTa Y -12Vdc+5%, 300 mAmax
1234567 4 +12Vdc+5%, | 00mAmax
(J 10, Top View) 7 Ground
NOTE
Though not labeled on the connector, J 10

()

()

B.
()

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 111-15 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

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 shown in Figure 3-3 on Page 111-16,
set meter to DC volts and make the following measurements:

(Volt-ohm Meter Check continued on Page 111—16.)
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CHECK POINT SIGNAL WAVEFORM

14.3 MHz square wave. (This is not a
() U77, Oscillator perfect square wave. It in fact more
Pin 7  Output resembles a poor sine wave.)

4V
() U9, Clock 70
Pin 6 Divider ns 430 ns
Output
Gnd

4V
() U9, Clock
Pin 11 Divider 270 ns 230 ns
Output
Gnd

12v
() U104, CPU
Pin7 Clock 70 430 ns
21 ns
Gnd

12v
() U104, CPU
Pin5 Clock 270 ns 230 ns
@2
Gnd

Figure 3—2. Clock circuit waveforms.
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L I‘ H p Test
+ 1N4148 1 ufd
or Disc
Volt
Meter 1N914
h — .001 ufd 10K ohms
Disc
° - Connect to

Ground

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 Sal-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.

() Atpin 7 of U77 you should measure 1.5V dc or
higher. (A significantly lower reading indicates
a faulty oscillator circuit.)

() At pin 6 of U91 you should measure 0.25 V dc or
higher. (A significantly lower reading indicates
a faulty clock divider, U90.)

() Atpin 11 of U91 you should measure 1.25 V dc or
higher. (A significantly lower reading indicates
a faulty clock divider, U90.)

() Atpin 5 of U104 you should measure 4 V dc or higher.
(A significantly lower reading indicates a problem
with U104.)

() Atpin 7 of U104 you should measure 8 V dc or higher.
(A significantly lower reading indicates a problem
with U104.)

() If any voltages are incorrect, correct the problem
before proceeding; if correct, turn off the power
supply and disconnect the power cable.
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Step 17. 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
R1 1.5K brown-green-red

R2 1.5K oo

R3 1.5K oo

R4 1.5K oo

R5 1.5K oo

R6 1.5K oo

R7 1.5K oo

R8 1.5K oo

R9 1.5K oo

R10 1.5K nor

R11 1.5K nor

R16 1.5K nor

R17 1.5K nor

R19 1.5K nor

R30 1.5K nor

R80* 330, ¥2 watt orange-orange-brown

R81 75 violet—green-black

R82 200 red-black-brown

R83 1.5K brown-green-red

R84 3.3M orange—orange—green

R85 1.5K brown-green-red

R86 1.5K noor
R87 330 orange-orange-brown
R88 680 blue-gray-brown

R89 1.5K brown-green-red

R90 1.5K oo

R96 1.5K oo

R97 1.5K oo

R98 10 K brown-black-orange
R99 1.5K brown-green-red
RIOO 10 K brown-black-orange
RIOI 1.5K brown-green-red
R102 3.3M orange-orange-green
R103 1.5K brown-green—red
R120 100 K brown-black-yellow
R121 10 K brown-black-orange
R122 10 K oo

R123 39 K orange-white-orange
R124 1.5K brown-green—red
R125 1.5K oo

R126 39 K orange-white-orange
R127 10 K brown-black-orange
R128 3.3K orange—orange-red
R129 10 K brown-black-orange
VRI & VR2 50 K Potentiometer

*The leads of R80 and its mounting holes form a snug
fit. Take care when installing this resistor.
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Step 18. 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 C31.

LOCATION VALUE TYPE
C31* 100 ufd  Aluminum Electrolytic
C32 .1 ufd Disc

C34 680 pfd  Monolythic or Disc
C35 .1 ufd Mylar Tubular

C36 .1 ufd Disc

C37 .1 ufd Disc

C52 .001 ufd  Mylar Tubular

C53 .01 ufd Mylar Tubular

C54 .001 ufd Disc

C55 .001 ufd Disc

C57 1 ufd Disc

*Install C31 with “+” lead at the top.

Step 19. Install 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.

Step 20. Install diodes D9 and DIO (1N4148 or 1N914) in
their locations below U88. Position D9 with its dark band
(cathode) to the left and DIO with its band to the right.

Step 21. Install coaxial cable, composite video output. (See
Figure 3-4 for details on how to prepare cable.)

() Strip away about 1%4” 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 ¥4 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 P1 (left side of

board), solder and trim.
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Figure 3-4. Coaxi al cable preparation.

() Insert twisted shield in nounting hole P2, solder and
trim Using the two large holes to the right of VRlL and
VR2, tie cable to board with tie wap (see CAUTION bel ow).

CAUTI ON

AFTER | NSTALLATION, FINE BITS OF THE BRAID
FROM THE SH ELD MAY WORK LOOSE AND FALL
ONTO THE BOARD AND CREATE HARD- TO- FI ND
SHORT CIRCUTS. TO PREVENT TH'S, COAT ALL
EXPOSED BRAID WTH AN ADHESI VE AFTER SOL-
DERI NG AND TI ElI NG USE AN ADHESI VE SUCH
AS SI LI CONE, CONTACT CEMENT OR FI NGERNAIL
PCLISH DO NOT USE WATER BASE ADHESI VES.

() _Step 22. Install 6-position DIP switch in |ocatiSénon
left end of board. Position Switch No. 1 at the bottom

() _Step 23. I nstal l 20-pin header in location J4 (video
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.)

( ) Step 24. Install the following ICs in the indicated |oca-
tions. Pay careful attention to the proper orientation.

NOTE
Dots on the assenmbly drawing and PC

board indicate the location of pin 1
of each IC

| C NO TYPE

() u28 74LS163 or 25LS163
( ) u3l 74LS163 or 25LS163
() U33 74LS163 or 25LS163
( ) u4o 74LS163 or 25LS163
() u4s 7415109

() ua? 74LS10

() u49 74L.S04

(Step 24 continued on Page 111-20.)
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IC NO. TYPE
U59 741520
060 74L502 or 9LS02
062 93L16
U74 741586
() U75 7415109
() U87 7406
U88* 4049*
E 3 U102* 4001*

*MOS device. Refer to CAUTION on Page 111-8.

() Step 25. Apply power to Sol-PC and check display section
timng chain operation. If you have an oscilloscope, use
part A of this step. If you do not, use part B.

A, Gscilloscope Check
( ) Using an oscilloscope, check for the waveforns given
in Figure 3-5 at the indicated observation points and
in the order given. The waveforms shown in Figure
3-5 approxinmate actual waveforns. If any waveforns
are incorrect, determne and correct the cause before
proceeding with assenbly.
NOTE
Irregularities up to 1 volt are accept-
able on positive portions of waveformns.
Negative portions, however, should be
relatively flat.
B. Volt-ohm Meter Check

(

)

Using the test probe made in Step 16B, neasure the
voltage at pin 12 of U28. You should measure approx-
imtely 1 V.dc. If you get a significantly |ower
reading, find and correct the cause before you pro-
ceed with assenbly.

Turn off power supply and disconnect power connector.

() Step 26. Check synchronization circuits.
() Set all S1 switches to OFF.

( ) Connect Sol-PC video output cable to video nonitor.

SEE CAUTION ON PAGE [11-22 BEFORE CONNECTING MONI TOR

(Step 26 continued on Page 111-22.)
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CHECK PO NT WAVEFORM
4V
() W8, Pin 12 &———— 340 ns 250 ns
Gnd
() W7, Pin 8 600 ns
64 us
( ) W9, Ping —>¢— 550 ns
< 800 us >|
() U43,Pin9 3.2 ms [< 13.3 ms >

() U88, Pin 10 > ke 4 us

< 62 us >
<
() W8 Pin 4 0.6 m
16.2 s
Figure 3-5. Display section timng waveforns.
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CAUTI ON

DO NOT CONNECT THE Sol -PC VI DEO OUTPUT
TO A MONITOR OR TV RECEIVER THAT IS NOT
EQU PPED W TH AN | SOLATI ON TRANSFORMER
(SEE PAGE AVI-7 |IN APPENDI X VI.)

() Set VRZ2 (VERT) and VR1L (HORIZ) on the Sol-PC to their md-
range settings. Turn nonitor on and apply power to the

Sol - PC.

) The display raster will be pulled in. Using the nonitor
Vertical Hold, you should be able to obtain a slow roll
(black horizontal bar noves slowy down the screen) and
a stationary raster. Using the nonitor Horizontal Hold,
you should be able to adjust for an out of sync raster
(numerous black lines cutting across the rasterJ and a
stabl e raster. If you cannot obtain these conditions,

| ocate and correct the cause before proceeding.
NOTE

For a stable presentation, a few noni-
tors (especially nodified TV sets) nay
require a higher sync anplitude than
that supplied by the Sol-PC In such
cases, Increase sync anplitude by re-
ducing the value of R80. DO NOT
DECREASE R80 BELOW 225 OHWVS.

( ) If the synchronization circuits are operating correctly,
turn nonitor and power supply off, disconnect the power
cable and go on to Step 27.

() Step 27. Install the following ICs in the indicated |oca-
tions. Pay careful attention to the proper orientation.

NOTE

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

of each IC.
(Step 27 continued on Page 111-23.)
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IC NO. TYPE
() UL* 4029*
() U2 74L5175 or  25L5175
() ULl* 4029*
() U12 7415157
() U13 7415175 or  25L5175
() U25* MCM6574 or  MCM6575*
() U26 7415175 or  25L5175
() U27 7415175 or  25L5175
() U29 7415367
() U30 7415157
() U32 74LSI57 or  25L5157
() Us1 74166
() U42 7415175 or  25L5175
() Ud4 741500
() Usl 741510
() U89 7415367

*MOS device. Refer to CAUTION on Page 111-8.
() Step 28. Check display circuits.
() Set Siswitches as follows:
No. 1 through 5: OFF
No. 6: ON
() Remove U42 and bend pin 6 out 450 to its normal position.

(See Figure 3—6.) Re—install U42 with pin 6 out of the
socket.

Bend desired pin
out 450 to
vertical.

Figure 3-6. Bending selected pins on U42, 59 and 75
(U59 shown).

() 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 111—24.)
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() Remove U75 and bend pin 5 in same manner as U42. Re-
install U75 with pin 5 out of the socket.

() Using #24 wire, install the following TEMPORARY jumpers
in the sockets for U14 through U21. Double check jumpers
after installing for correctness. (See Figure 3—7.)

IC SOCKET JUMPER
()U14 Pin 12 to 6
()UIS Pin 12 to 5
()1J16 Pin 12 to 4
()U17 Pin 12 to 8
()U18 Pin 12 to 2
()U19 Pin12to 7
()U20 Pin 12 to 1
()u21 Pin 12 to 16

Ul4 Ul5 Ule Ul7 U18 U19 U20 U21

-

Figure 3-7. U14 through U21 socket jumpers.
()  Turn monitor on and apply power to Sol-PC.
() Momentarily ground pin 1 of U2 and pin 5 of U75. The
display shown in Figure 3-8 should appear on the monitor
screen.

() Ifthe display circuits do not pass this test, determine
and correct the cause before proceeding with assembly.

() If the display circuits are operating correctly:

() Turn monitor and power supply off and disconnect the
power cable.

() Remove jumpers from U14 through U21 sockets.

( ) Bendpin6on U42, pin 4 on U49 and pin 5 on U75
back to their normal position arid re-install these
three IC’s in their appropriate sockets.
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Figure 3-8. Display circuits test pattern

with 6575 character generator as U25. 6574
is the same except graphic control charac-
ters are displayed.

() Step 29. Install 9 1LO2APC or 2 102L1PC IC’s in locations U14
through U21. Dots on the assembly drawing and PC board legend
indicate the location of pin 1 of each IC.

CAUTION

IC’'s U14 THROUGH U21 ARE MOS DEVICES. RE-
FER TO CAUTION ON PAGE 111-8 BEFORE YOU

INSTALL THESE IC’s.

() 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

trim.

LOCATION VALUE (ohms) COLOR CODE
() R12 1.5K brown-green-red
() R18 10K brown-black-orange

(Step 30 continued on Page 111—26.)
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LOCATION VALUE (ohms) COLOR CODE
() R20 1.5K brown-green-red
() R31 1.5K oo
() R32 1.5K “oon
() R33 1.5K “oon
() R34 1.5K “oon
() R35 1.5K “oon
() R36 1.5K oo
() R41 1.5K “oon
() R50 1.5K “oon
() R51 1.5K “oon
() R52 1.5K “oon
() RS53 1.5K “oon
() R54 1.5K “oon
() R55 1.5K “oon
() R56 1.5K “oon
() R57 1.5K “oon
() R58 330 orange-orange-brown
() R107 10 K brown-black-orange
() R108 10 K
() R109 10 K .

() R110 10 K .
() R1i11 10 K .
() R112 10 K .
() R113 10 K .
() R114 10 K oo
() R11S 1.5K brown-green-red

() 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.

() Step 32. Install 20-pin header in location J3 (keyboard in-
terconnect) between U64 and U65. Position header so pin 1 is
in the upper left corner. (An arrow on the connector points

to pin 1.)
() Step 33. In the jumper area labeled PHTM on the assembly

drawing (below U64), install 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 ICs in the indicated |oca-
tions. Pay careful attention to the proper orientation.
NOTE

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

I|C NO TYPE
() U45 74LS04
() U46 8T380 or 8836
() W8 741500
( ) W0 74LS367
() Us4 74LS04
( ) Ue3 74LS109
() U64 74LS109
( ) U67 8T97
() Ue8 8T97
() U76 74LS175
() U94 74L.S367
( ) U107 74LS367

() _Step 36. Apply power to Sol-PC and make the follow ng voltage
measur ement s:

MEASUREMENT PO NT VOLTAGE*
Pin 11 of ULO5 Socket -5 Vdc + .25v
Pin 20 of U105 Socket +5 V dc +- .25v
Pin 28 of U105 Socket +12 Vdc +- .6V
Pin 1 of Us1 Socket +5 V .dc +- .25V
Pin 2 of Us1 Socket -12 Vdc +- .6V

*Al'l voltages referenced to ground

( ) If 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.

() Step 37. Install the followwng ICs in the indicated |oca-
tions. Pay careful attention to the proper orientation.
NOTE

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

(Step 37 continued on Page 111-28.)
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IC NO TYPE

Wb1* TMS6011NC
( ) UL105*# 8080, 8080A or 9080A*#

*MOS device. Refer to CAUTION on Page 111-8.

#Note that pin 1 of this ICis in the upper
l eft corner-

() _Step 38. Perform Functional Test No. 1 of CPU circuits.
() Set S1 switches as follows:
No. 1 through 5: OFF
No. 6: ON

() Turn monitor on and apply power to Sol-PC.

( ) Mnentarily ground pin 1 of U2,  You should see a full
display (64 characters x 16 lines) on the nonitor.

() Mnentarily ground pin 2 of U75. The display should
blank while pin 2 of U75 is grounded. \Wen “you renove
the ground, the display shown in Figure 3-9 on Page
[11-29 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 nore bits
of the DIO bus are |ow Consult the
MCM6575 or MCMB574 pattern, as appro-
priate, in Section VIII of this nanual
to determne which bits are |ow

() If the test fails, determne and correct the cause before
proceeding with assenbly.

() I'f the Sol-PC passes this test, turn nonitor and power
supply off, disconnect power cable and proceed to Step 39.

() _Step 39. Install the followng ICs in the indicated |oca-
tions. Pay careful attention to the proper orientation.
(Step 39 continued on Page 111-29.)
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NOTE

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

IC NO. TYPE
()U80 8TO7#
()usl 8To7#

#DO NOT substitute.

Figure 3-9. CPU Functional Test No. 1 display,
6574 or 6575 character generator (U25)

() Step 40. Perform Functional Test No. 2 of CPU circuits.
()Check that Sl switches are set as specified in Step 38.
()Turn monitor on and apply power to Sol-PC.
()Momentarily ground pin 1 of U2 and pin 2 of U75. The

display shown in Figure 3-10 on Page 111-31 should
appear on the monitor.

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

()If the Sol-PC passes this test, turn monitor and power
supply off, disconnect power cable and proceed to Step 41.
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() 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 | of each IC.
IC NO. TYPE
() ues 74LS253
() ue6 74LS253
()urs 74LS253
()u79 74LS253
()ues 74LS175
() U106 74LS175
()u7o 74LS109

Rev A

() Step 42. Turn monitor on, apply power to Sol-PC and perform
the test described in Step 40, except ground ~in S 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.

()If the Sol-PC passes this test, turn monitor and power
supply off, disconnect power cable and proceed to Step 43.

() Step 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
()R14 1.5K oo
() R15 1.5K oo
() R60 1.5K oo

() Step 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 connector 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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() Step 45. Using four 4-40 x Y4binder head screws, |ockwashers
and hex nuts, install two brackets (Sol-1040) for personality
nmodule in area to right of J5. Position brackets over the
nounting holes as shown in Figure 3-11. Insert screws from
front (component) side of board, place |ockwasher on each
screw on back (solder) side of board, start nuts and tighten.

VTN
Est-atoe
F5

Figure 3-10. CPU Functional Test No. 2 display,
6575 character generator (U25).
6574 displays: 9 090 9 [ etc.

, Bracket (Sol-1040)
&«

< card Qui de (SAE].ZSOF) —_—

/4-40 X % Screw

\
SOl-P’CB—f\l}; [‘ i
TLITEE L il
f S ———— Lockwasher — *.
Sgilgleer T Hex Nut/ Top Edge

of ~ Board

Figure 3-11. Personality nodule bracket/guide

installation (Viewed from right
end of Sol-PCB).
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() Step 46. Attach plastic card guide (SAEI250F) 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.

() Step 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

() U3* 91LO2APC or  2102L1PC*
() U4 91LO2APC or  2102L1PC*
() Us* 91LO2APC or  2102L1PC*
() Ue* 91LO2APC or  2102L1PC*
() U7* 91LO2APC or  2102L1PC*
() Us* 91LO2APC or  2102L1PC*
() U9 91LO2APC or  2102L1PC*
() UlO* 91LO2APC or  2102L1PC*
() U22 7415136

() U23 741520

() U24 741504

() U34 7415138

() U3s 7415138

() U36 7415138

() Us3 74L.S02 or 9LS02

() U7l 7415367

() Us3 741520

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

() Step 48. Test memory and decoder circuits.

() Set Sl switches as specified in Step 38.

() Turn monitor on and apply power to Sol-PC.

() Ground pin 1 of U2. You should see the same display as
shown in Figure 3-10 on Page IlI—3L1. In this case, how-
ever, there should be a vertical “flickering” movement
with an apparent flicker rate of approximately three
times per second.

() Turn Switch No. 1 of 51 to ON. The flicker should stop.

(Step 48 continued on Page 111-33.)
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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
S1 to OFF and go on to Step 49.

() Step 49. Assemble personality module if you have not yet
done so. (See Section IV.) If you have, go to Step 9 in
Section IV and complete the personality module assembly.

() Step 50. Install the following resistors in the indicated
locations. Bend leads Co fit distance between mounting holes,
insert leads, pull down snug to board, solder and trim.

LOCATION VALUE (ohms) COLOR CODE
() R21 470 yellow—uviolet-brown
() R22 470, ¥ watt “ “o
()R23 470, ¥ watt “ “o
() R24 1.5K brown-green—red
() R25 10 K brown-black-orange
() R26 10 K “ “o
() R27 470 yellow-violet-brown
() R28 10 K brown—nblack-orange
() R29 10 K “ “o
() R37 1.5K brown-green—red
() R38 1.5K “ ‘o
() R39 5.6K green-blue-red
() R40 1.5K brown-green-red
() R42 1.5K “ “o
()R43 1.5K “ “©o
()R44 1.5K “ “©o
() R45 330 orange-orange-brown
() R46 5.6K green-blue-red
() R47 10 K brown-black-orange
() R48 10 K “ “o
() R49 1.5K brown-green-red
() R59 1.5K “ “o
()R61 1.5K “ ‘o
() R62 5.6K green-blue-red
() R63 5.6K “ “©o
() R64 330 orange—orange—brown
() R65 330 “ “©o
() R66 330 “ “©o
() R67 330 “ “©o
() R68 330 “ “©o
() R69 330 “ “©o
() R70 330 “ “©o
()R71 330 “ “©o

(Step 50 continued on Page 111-34))
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LOCATION VALUE (obms) COLOR CODE

()R72 680 blue-gray-brown
()R73 680 o
()R74 680 o
@) R75 680 o
()R7 6 680 o
@) R77 680 o
()R78 680 o
() R79 680 o
() R92 5.6K green—blue—red
() R93 1.5K brown-green-red
() R94 10 K brown-black-orange
() R95 15 K brown-green-orange
() R116 1.5K brown—green—red
()

()

~ NN
N N N e’

()

Step 51. 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.)

LOCATION VALUE TYPE
C29 .1 ufd Disc
C30 330 pfd Disc

Step 52. Install diodes DI (1N4148 or 1N914), D2 (1N4001)
and D3 through D6 (1N4148 or 1N914) in their locations in
the area of U39. Position all diodes with their dark band
(cathode) to the right.

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
S3 8-position Switch No. 1 at top
S4 6-position Switch No. 1 at top

Step 54. Install Q1 (2N2907 or 2N3460) in its location be-
tween US55 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 7/16 binder head screws, hex nuts
and lockwashers, install 25—pin female connector in location
J1 (serial I/O interface). Position connector with socket
side facing right and insert pins into their holes in the
circuit board. Insert screws fro~n 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 5.6. Using two 4-40 x 7/16 binder head screws1 hex nuts
and lockwashers, install 25—pin male connector in location
J2 (parallel I/O interface). Install J2 in the same manner
as you did JI.

() Step 57. Install 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. No juniper will be
installed.

() Step 58. 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
() U37 7415367
() U3s* 1489A*
() U39# AN26#
() U52 7415109
() Us5 741500
() Us6 1458CP or 1558CP
() U57 7406
() Us8 8T94
() U72 7415109
()U73 7415109
* *
g i
() Use* 4024
() U9s 74173
() U96 74173
() U97 74175

*MOS device. Refer to CAUTION on Page III-8.
#Solder this IC in its location. See “Loading
DIP Devices” in Appendix IV.
() Step 59. Check input/output (I/O) circuits.
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 111-36.)
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To check the serial 1/O circuits, proceed as follows:
) Set S1 as in previous test,
Set S2 switches all OFF,
Set S3 switches all OFF, except S3- 1 ON,

()

Set S4 switches all OFF
() Set all S4 switches to OFF.

() Connect Sol—PC video output cable to monitor, turn moni-
tor on and apply power to Sol-PC.

() Set Sol-PC to local by depressing LOCAL key on keyboard
to turn keyboard indicator light on.

() Data entered from the keyboard should appear on the
monitor.

() If the Sol—PC falils this test, locate and correct the
cause before proceeding.

() If the Sol-PC passes this test, turn monitor and power
supply off, disconnect power cable and video output cable
and go on to Step 60.

Step 60. 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.

111 —36

LOCATION V ALUE (ohms) COLOR CODE
R117 10 K brow-n-black-orange
RII8 10 K o
R119 10 K oo
R13 9 . OM brown—nblack-green
R140 10 K brown-black-orange
R141 150 K brown-green-yellow
R142 10 K brown-black-orange
R143 1M brown-black-green
R144 47 K yellow-violet-orange
R145 10 K brown-black-orange
R146 10 K “ “or
R147 2.2M red-red-green
R148 100 K brown-black-yellow
R149 100 brown-black-brown
R150 470 yellow—uviolet—brown
R151 5.6K green-blue—red
R152 150 K brown—green—yellow
R153 100 K brown-black-yellow
R154 100 K oo
R155 6.8, ¥2 watt blue-grey-gold
R156 6.8, ¥2 watt blue-grey-gold
VR3 50 K Potentiometer
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Step 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

C47
C48
C49
C50
Cs1
C66
cer*
C68
C69
C70
C71
C72
C73
C74

*Install C67 with “+” lead at top right.

470

VALUE (ufd)

.001
.047
.001
.01
A

A

A
A
A
.001
.001
.047

pfd

Disc
Mylar TQbular
Disc

Tantalum
Disc

Mylar Tubular
Disc

Step 62. Install miniature phone jacks in locations J6 and
J7 located to the right of UIOI. 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
as you did J6 and J7.

Step 64. Install Q3 (2N4360) in its location to the left of
C67. Install 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 IlI-8.

Step 65. Install Q4 and Q5 (2N2222) in their locations
above and to the left of U108. 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.
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Step 66. Install diodes DI3 and DI4 (IN40OQl) 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. Install DIP reed relays in locations K

the right of U113. Be sure to install Kl and K2 with their
end notch at the bottom )pin 1 in lower right corner).
These relays are soldered to the board. (Refer to “Loading
DIP Devices” in Appendix IV.)

Step 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

8 ueg * TMS®11NC*
u9s* 4023*

() U99* 4030*

() Ul 00* 4013*

() Ul ol * 4027*

8 Ul 0S 1458CP or 1558CP
U109* 4049*

() U1l O* 4046*

() U1l1* 4019*

() U112+ 4520*

() U113* 4013*

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

Step 69. Install Augat pins in mounting holes H, | and J
(located to left of C70). (Refer to “Installing Augat Pins”
in Appendix 1V.) Using #24 bare wire, install a jumper be-
tween pins | and J.

Step 70. Adjust VR3.

() Using a cable with a male phono jack on both ends, con-
nect ACI audio output (J6) to ACI audio input (J7).

() Apply power to Sol-PC.
() SetVRS3 fully clockwise ( CW.

() Measure the DC voltage at pin 13 of U110 and write the
measured voltage down. (Call this Voltage A.)

() Set VR3 fully counterclockwise (CCW).
(step 70 continued on Page 111—39.)
11—38
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Measure the DC voltage at pin 13 of UIIO and write the

measured voltage down. (Call this Voltage B.)

Add Voltages A and B and divide the sum by 2. (Call the
result Voltage C.) An example follows:

Voltage A (VR3 full CW): 3.45V dc
Voltage B (VR3 full CCW): 1.80V dc

A+B=525Vdc

Voltage C=5.25Vdc/2 =2.63Vdc

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

Step 71. If your recorder has only a microphone input, re-
move the I-to-J jumper you installed in Step 69 and install

a jumper (#24 bare wire is recommended) between the | and H
pins.

Otherwise, leave the [—to—J jumper in and go on to Step 72.

Step 72. Install 100-pin edge connector, Jil. Using two

4-40 x 7/16 binder head screws, install 100-pin edge con-
nector in location Jil (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 JIl mounting holes. Tighten screws

and solder pins to board.

Step 73. Look on the rear of the board, on the component
side, where the Personality Module plugs in, for a mark
“Rev E”. If your board is marked this way, complete this
step, otherwise ignore this step. Connect a jumper of #24
a.w.g. insulated wire between pin 13 of U107 and the feed—
through pad adjacent to pin 21 of U105. Solder, check for
solder bridges, and trim excess wire strands if needed.

The installed jumper is shown below.

ol 5 (™ Install this jumper

EI r_—::, | L I O B

-y =2 O O D

-, "“H; SIle (| | vies

ool © O
O ) e () \

Pin 1 LK x[‘___:' Pin 14 | ) _hh_L _';15@
) — o "
vu1la7 U106

Solder side of board shown
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3.6.4 Modification for 625 Line Video

The European televisions standard defines a raster of 625
lines at a field rate of 50 Hz. The horizontal rate of the U.S.
standard, 15,750 Hz., is maintained. Only the number of scan lines
on the screen is increased.

The Video Display Generator section may be modified f or the
50 Hz. standard by following the additional steps below. The effect
of the modification is to increase the modulus of the counter U62 to
eight during VDISP. This results in four extra character lines (52
scan lines) between the bottom and top of the display area, for
a total of 312 scan lines per field and 624 scan lines per frame.

The field rate should be close enough to 50 Hz. to reduce
any swim effects to less than 0.1 Hz. Some difficulty may be
encountered in obtaining centering of the display within the frame.
This is because the stand-off time to VSYNC from the bottom of the
display is unchanged from the 60 Hz. standard. If objectionable,
increase the value of resistor RI 00 which is in series with the VPOS
control.

To convert for 50 Hz., perform these additional steps:

() Locate U62 on the component side legend. Find pin 5
of this IC on the component (front) side of the board.
Cut the “V"-shaped trace connecting pin 5 to the near-
by pad designated “AF”, using a sharp exacto blade or
scribe, so that there is no continuity between these
pads.

() Bend a small piece of bare wire, such as a resistor
clipping, into a loop to form a jumper between pad
“AF”, and the adjacent pad “AG”. Insert the jumper,
pull close to the board, solder, and trim the leads.

If this modification is made, change the schematic, X-18, to

show that pin 5 of U62 now connects to pin 4 (ground), instead
of pin 6 as shown.
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41 PARTS AND COMPONENTS

When ordering your Sol, you selected one of two types of Per-
sonality Modules: CONSOL Or SOLOS. The outer carton of your kit is
stamped with the Personality Module type. Both use the same PC board
marked 2708, assembly #107000, and differ only in the type of ROM'’s
and their programming. (An alternative PC board marked 5204 and de-
signed for type 5204 EPROM’s is also available but not supplied with
this kit. Schematic diagram X—4 and assembly drawing X20 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 111-

One of two kits, using the same PC board: 2708-0 or 2708-1 may be sup-
plied. The 2708-0 version uses one 9216 masked ROM which has no window
on top of the IC package. The 2708-1 version uses two 2708 EPROM’s
which have windows.

Table 4-1. PM2708 Personality Module Parts List.

1 PM2708 PC Board 1 or 4* |-ufd Capacitor,
lor 2* 9216 ROM or 2708 EPROM'’s Tantalum Dipped
with Personality program 1 or 2* 24-pin DIP Socket
1 74L.S08 1 14-pin DIP Socket
Oor 2* 1.N523]B Zener Diode 1 Handle Bracket (Sol—1045)
3or 4* 10K ohm, %2 watt, 5% Res. 2 2—56X1/8 Binder Head
Oor 2* 100 ohm, %2 watt, 5% Res. Screw
1 .047-ufd Disc Ceramic
* These are the quantities of parts used in the 2708—1 version.

4.2 ASSEMBLY TIPS

For the most part the assembly tips given in Paragraph 3.2 of
Section Il (Page I1I-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 Il (Page IlI—6) apply.

4.4 REQUIRED TOOLS, EQUIPMENT AND MATERIALS

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

1. Needle nose pliers 5. 60—40 rosin—core solder
2. Diagonal cutters (supplied)

3. Screwdriver 6. Small amount of #24

4, Soldering iron, 25 watt solid wire

4.5 ORIENTATION

Capacitor location C2 will be located in the upper left hand
corner of the board when the edge connector is positioned at the
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left end of the board. In 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
(solder bridges) between traces and similar defects.

() 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 ohmmenter, make the following mea-
surements (refer to personality module assembly drawing
in Scction X)

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

() -5volt Bus Test. On Ul and U2, measure between
pin 12 (ground) and pin 21 (-5 volts) . Thcrc
should be no continuity.

() +12 volt Bus Test. Also on Ul, measure between _
pin 12 (ground) and the bottom edge connector pin
on the component side of the board marked Al.

() Inter—bus Test. On Ul, measure between pins 12 and
21, then between edge connector pin Al and pins 21,
then 12. 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

Refer to personality module assembly drawing X-6.

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 SIATIC ELECTRICITY DISCHARGE.
HANDLE THESE IC’'s SO THAT NO DISCHARGE
FLOWSTHROUGH THE IC. AVOID UNNECESSARY
HANDLING AND WEAR COTTON, RATHER THAN
SYNTHETIC, CLOTHING WHEN HANDLING MOS
IC’s. (STATIC DISCHARGE 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.

INSTALLATION TIP

Insert socket pins into mounting pads of
appropriate Location. On back (solder)
side of hoard, 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
() u2* 24 pin*
() U3 14 pin

*Used on 2708— 1 vers ion only.

() Step 2. Install the following resistors in the indicated

locations. Instal | these resistors parallel with the board.
Bend leads by using needle nose pliers to grip the resistor
lead right next to tlie resistor body, and bend the portion

of the lead on the other side of the pliers with your finger.
The bend must he the right distance from the resistor body
for the resister to Fit easily into its two holes. Insert

the leads into the two holes, and from the opposite side of
the hoard poll the leads to bring the resistor body down to
touch the hoard, head the leads outward on the solder (back)
side of the board so the resistors do not slip out of posi-
tion.
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LOCATION VALUE COLOR CODE
) R1* 100 ohms brown—black—brown

() R2* 100 ohms brown-black-brown

()R3 10K brown-black-orange

() R4* 10K brown-black-orange

()RS5 10K brown-black-orange

()R6 10K brown—black—orange

*not used on 2708-0 version

() Step 3. Install 1IN5231B Zener Diodes in locations Z1,
and Z2 if you have the 2708-1 version. Form the leads
as in Step 2. Insert the diodes so that the white
band on the diode is in the position indicated by the
legend. Bend the leads outward to retain the diodes,
then solder and trim the leads.

() Step 4. Install the following capacitors in the indica-
ted locations. Take care to observe the proper value,
type and orientation for each installation. On the dipped
tantalum capacitors, the “+” lead is the one which is
closest to the “+” marking on the body of the capacitor.
Insert this lead in the hole marked “+” on the PC board
legend. After inserting C5, remove it from the board
before soldering to clear wax from the leads and holes.
After inserting all capacitors, pull them close to the
board and bend the leads outward to secure them. Solder
and trim all leads.

LOCATION VALUE (ufd) TIYPE
) C1* 1 Dipped Tantalum
) C2 1 Dipped Tantalum
) C3* 1 Dipped Tantalum
) C4* 1 Dipped Tantalum
) C5 .047 Disc Ceramic

*not used on 2708—0 version

() Step 5. Check for +5, £12, and -12 volt bus—to-ground
shorts. Using an ohmmeter on OHMS times 1K or OHMS
times 10K scale, make the following measurements. A
typical reading is 1 Megohm. A reading less than 10K
indicates a short.
() Measure between edge connector pins A2 and Al5.
() Measure between edge connector pins A14 and A15.
() Measure between edge connector pins Al and A15.

() If any measurement indicates a short, find and correct
the problem before proceeding.

Rev C () Step 6. Using two 2-56 x 1/8" binder head screws, install
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handle bracket (Sol-lO 45) . 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
brack((ejt. No nuts are needed since the bracket holes are
tapped.

B racket 2

ight End off s
%@(‘ €

256 x 1/8 Screw /E’Q:,

Figure 4-2. Handle bracket (Sol-1045) installation.
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Step 7. If you have a 2708-0 version with the 9216 ROM
(windowless) , omit this step. If you have the 2708-1 ver-
sion, find the area above the Ul socket where the legend
reads “-5V 21 CO 19 +12V.” This legend designates five PC
pads in a row directly underneath. On the back (solder)
side of the board, there is a small trace which connects
the “CO” and “21” pad. Cut this trace with a sharp knife

or scribe point so there is no longer continuity between
these pads. Form the clipping from a resistor lead, or
other small bare wire into a loop and insert this jumper
between the “-5V” pad and the “21” pad. Solder and trim
the leads. Next find the two pads between C2 and R6, with
legend “-16” under the right pad of the pair. On the back
(solder) side of the board, cut the trace which connects
these pads.

Step 8. Stop assembly at this point and proceed with Sol-PC
assembly and test up through Step 48. (See Section lll.)
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, with respect to chassis ground:

MEASUREMENT POINT VOLTAGE
Pin 24 of Ul, U2 +5Vdc £ 5%
Pin 14 of U3 +5Vdc + 5%
Pin 21*of Ul, U2 -5V dc + 5%
Pin 12 of Ul, U2 Ground
Pin 7 of U3 Ground
*For 270 8-1 version only

() Measure between edge connector pin B14 and pin B15.

You should measure more than 1M ohms. A reading less

than 10K ohms indicates a short.

V-5
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() If any voltages are incorrect, locate and correct
the cause before proceeding to Step 10.

() Ifthe voltages are correct, turn power off, dis-
connect power cable, unplug personality module
and go on to Step 10.

() Step 10. Install IC’s in the sockets numbered Ul through
U3. 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-6. Socket U2 is left empty on 2708—0 versions (9216
ROM with no window). As shown in the table, the 2708
EPROM'’s have paper labels with the designation shown,
while 9216 ROM'’s have the designation printed on the IC
package itself.

IC LABEL

IC NO. TYPE CONSOL SOLOS

()u1 2708 C S4
2708—0 () u2* 2708 Empty S5
version ()us3 74L.S08 -- -

()u1* 9216 SOLOS
2708—1 ()u2 Empty -- --
version ()us3 74L.S08 -- -

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

() 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 I1I-22 in Section IIl.)

() Set S1 switches as follows:

No. 1 through 4: OFF
No. 5: ON
No. 6: OFF

() Turn monitor on and apply power to Sol-PC

() With both the CONSOL and SOLOS modules, you should
see the cursor, preceded by a prompt character,

like this:
i |

() If you do not see a cursor, locate and correct
the problem before proceeding.
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() 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 cor-
rectly, locate and correct the problem before pro-
ceeding.

() 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
lll. (The personality module can be left plugged in.)
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5.1 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 IlIl—S in Section Il of this
manual.
5.2 ASSEMBLY TIPS

For the most part the assembly tips given in Paragraph 3.2
of Section Il (Page Il1l—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.

5.3 ASSEMBLY PRECAUTIONS

For the most part the assembly precautions given in Para-
graph 3.3 in Section Il (Page llI-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)

5.5 ORIENTATION

Light emitting diode location LED3 will be located in the
lower left—hand corner of the board when locations JI and U4 through
U16 are at the top of the board. In thin position the component
(front) side of the board is facing up and all horizontal reading
legends will read from left to right. Subseqgeent position refer-
ences related to the keyboard circuit board assume this orientation.
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Table 5—I. Sol Keyboard Parts List.

INTEGRATED CIRCUITS
555 (U3)

2101 or 9101 (U20)
4051A (U19 & 22)
74L.S00 (U4,10,14,16)
74LS04 (U23)

7406 (U24)

741810 (U13 & 27)

1
2
5
2
1
2
1

N P R AN R

1

741530 (U25)

7442 (U17 & 21)

74LS74 (U8,9,11,15,26)
7493 (U6,U5)

74LSI32 (U7)

74LS175 (UI,U2)
8334, 9334 or 83134 (U12)

8574, 745287, or 825129 (U18)

TRANSISTORS

DIODES (ZENER)

DIODES (LIGHT EMITTING)

6 2N3640 1 1N5221B (D1) 3 MyY5752 (LED1,2,3)
3 2144274

RESISTORS CAPACITORS

1 10 ohm, % watt, 5% 2 220 pfd, disc

3 150 ohm, ¥ watt, 5% 1 470 pfd, disc

1 390 ohm, ¥awatt, 5% 1 0022 ufd, disc

1 680 ohm, % watt, 5% 2 01 ufd, disc

7 1 Kohm, % watt, 5% 5 047  ufd, disc

10 1.5K ohm, ¥ watt, 5% 1 A ufd, Mylar tubular

1  2.2Kohm, ¥ watt, 5% 2 15 ufd, tantalum dipped
5 3 Kohm, % watt, 5%

2 33 Kohm, % watt, 5%

2 68 Kohm, ¥ watt, 5%

2  2.2K ohm resistor network

2 33 Kohm resistor network
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Table 5-1. Sol Keyboard Parts List (Continued).

MISCELLANEOUS

1 Sol-KBD Printed Circuit Board

1 8—pin DIP Socket

17 14—pin DIP Socket

16—pin DIP Socket

22—pin DIP Socket

20—pin Header, 3M3492—2002

9-3/4" 20-conductor Rainbow Cable Assembly

70-key (Sol-l0) or 85-key (Sol-20) Keyboard Assembly

e N N i )

Plastic Insert (Sol—IO) for Key Pad

18 Torx Screw (Similar to #4 by 3/8" sheet metal screws.)
3 Fiber Spacer

1 Length Solder

5.6 ASSEMBLY-TEST
56.1 Circuit Board Check

() Visually 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—uvolt 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 is
not defective, proceed to next paragraph.

5.6.2 Assembly-Test Procedure

Refer to keyboard assembly drawing X-7.
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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 TEE 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 betwean the pins and/or traces.
(Refer to “Installation Tip” on Page 111—9 in Section Ill.)

LOCATION TYPE SOCKET

() Uland2 16 pin

() U3 8 Pin

() U4 through U1l 14 pin

() U1z 16 pin

() U13through U16 14 pin

() U17 through U19 16 pin

() U20 22 pin

() U21 and 22 16 pin

() U23through U27 14 pin

() Step 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.

NOTE

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

and install.
LOCATION VALUE TYPE ORIENTATION
() C1 15 ufd Tantalum “+” lead top
() C2 .047 ufd Disc None
() C3 A ufd Mylar: “

(Continued on Page V-5.
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LOCATION VALUE TYPE ORIENTATION
() C4 .01 ufd Disc None
() C5 .047 ufd “ “

() C6 .047 ufd “ “

() C7 .0022 ufd “ “

() C8 470 pfd “ “

() C9o 220 pfd “ “

() C10 220 pfd “ “

() C11 .01 ufd “ “

() C12 .047 ufd “ “

() C13 .047 ufd “ “

() C14 15 ufd Tantalum “+” lead top

() Step 3. 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
() R1 150 brown-green-brown
() R2 150 oo
() R3 150 oo
() R4 68 K blue-gray-orange
() R5 560 K green-blue-yellow
() R6 33 K orange—orange—orange
() R7 1K brown-black-red
() R8 1.5K brown-green-red
() RO 3 K orange-black—red
() RIO 3 K oo
() R11 3 K oo
() R12 3 K oo
() R13 1.5K brown-green-red
() R14 1.5K oo
() R15 1.5K oo
() R16 1 K brown-black-red
() R17 390 orange-white-brown
() R18 1 K brown-black-red
() R19 10 brown-black-black
() R20 1 K brown-black-red
() R21 1 K oo
() R22 3 K orange-black-red
() R23 1 K brown-black-red
() R24 1 K oo
() R25 1.5K brown-green—red
() R26 680 blue-gray-brown
() R27 33 K orange—orange-orange
() R28 1.5K brown-green—red
() R29 1.5K oo

(Continued on Page V-6.)
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LOCATION VALUE (ohms) COLOR CODE
() R30 1.5K brown—green—red
() R31 1.5K “ “©o
() R32 68 K blue-gray-orange
() R33 1.5K brown—green-red
() R34 2.2K red-red-red
() Step 4. Install Zener diode D1 (1N5221B) in its location to

the left of R17. Position DI with its dark band (cathode)
at the bottom.

() Step 5. Install Q1, 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
and trim.

() 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 positioned next to the foil square
on the circuit board. Recheck values before soldering.

CAUTION

THESE RESISTOR NETWORKS ARE DELICATE.
HANDLE WITH CARE.

() Step 7. Install light emitting diodes LED1, 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 3/16"
above surface of circuit board.)

() Step 8. Install 20-pin header in location J1 (upper left
corner of board). Position header so pin 1 is in the lower
left corner. (An arrow on the header points to pin 1.) Solder.

() 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—
qu.ired, find and correct the problem before proceeding to
Step 10.
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() Step 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 |

of each IC.
IC NO. TYPE
() U1 74L.S175
() u2 74L.S175
() us 555
() va 741L.S00
() U5 7493
() ue 7493
() u7 741.S132
() us 74L.S74
() U9 74L.S74
() vi1o0 74L.S00
() u11 74L.S74
Uiz 8334,9334 or 83L34
()
() ui3 74L.S10
() vi14 74L.S00
() Uis 74L.S74
() Uie 74L.S00
() u17 7442
u1s 8574, 745287, or 825129
()
() Ulo* 4051A*
u20* 2101 or 9101~
()
() vu21 7442
() u22* 4051A*
() uz23 741504
() u24 7406
() u2s 741L.S30
() u26 74L.S74
() u27 74L.S10

*MOS device. Refer to CAUTION on Page V-4.
() Step 11. Connect 20-conductor ribbon cable between J1 on
keyboard to J3 on Sol—PC so that cable goes left from J3.
() Step 12. Check keyboard operation.
() Set S1 switches on Sol-PC as follows:
No. 1 through 4: OFF
No. 5: ON
No. 6: OFF
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()

()

()

() Connect TV monitor to Sol-PC.

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

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

() 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.

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

() if the keyboard is operating correctly, turn monitor and
Sol-PC power off, disconnect 20—conductor ribbon cable
at Jl on the keyboard and go on to Step 13.

Step 13. Place keyboard assembly carefully over key pads on

PC board. Be sure the three LED'’s fit in the holes in the

sheet metal. 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

mounbing 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 JI on key-
board.

Step 15. Test keyboard for proper operation.

() Apply power to monitor and Sol-PC.

() Strike MOdE SELECT Kkey.

() Strike UPPER CASE key. Indicator light should come on.
() Stri(lg?f UPPER CASE key again. Indicator light should go

() Strike LOCAL key. Indicator light should come on.
() Strike LOCAL key again. Indicator light should go off.
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(Step 15 continued.)
() Strike SHIFT LOCK key. Indicator light should come on.
() Strike either SHIFT key. Indicator light should go off.
() Verity 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 us.ﬁ\xvith the
Sol—PC Single Board Terminal Computer

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.
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Sol CABINET-CHASSIS SECTION VI

6.1 INTRODUCTION

This section covers assembly of the So0l-20 chassis and cabinet.
The instructions contained herein assume that you have already assem-
bled the power supply and Sol-PC Single Board Terminal ComputerTM...
including the personality module.

6.2 PARTS AND COMPONENTS

You will need the parts listed in Table 6-1 to assemble your
Sol cabinet-chassis. At this point in assembly, Table 6-1 should re-
flect the remaining parts in your Sol kit. (Note that you may have
been supplied extra pieces of some hardware items, so do not panic
should you have a few pieces of hardware left over after you have com-
pleted assembling your Sol-20.) If you have any difficulty in identi-
fying individual pieces of hardware, refer to Figure 6-1 and 6-2.
Table 6-1 lists each part, its description, quantity and reference
designation on the drawing(s) you will use in assembling the cabinet-
chassis. The assembly drawings in Section X will also prove useful
in identifying parts.

6.3 ASSEMBLY TIPS

6.3.1 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.

6.3.2 Electrical

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

2. Solder neatly and as quickly as possible.

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

PART

Circuit Board
Cable Assembly
Connector

Connector

Plug

Sleeve

Chassis
Subchassis
Bracket
Bracket
Bracket
Bracket
Bracket
Card Guide
Assembly
Assembly
Cover
Cover
Cover
Label#*
Label
Label
Label

Foot

Screw
Screw

Screw

*May be packaged under logo cover.

REV C
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SECTION VI
Table 6-1. So0l1-20 Cabinet-Chassis Parts List.
REFERENCE
Drawing
DESCRIPTION QUANTITY No. Designator
Sol Backplane 1 X-8 4
Sol Backplane, 3", 5-wire 1 X-10 1
PC, 100-pin 1 X-8 5
PC, 100-pin 5 X-8 <)
Coax, 75 ohm 1 222£.6vi -
Coax Adapter 1 gii£.6;i -
Main 1 X-8 11
Expansion 1 X-9 12
Connecting, Power Supply Subchassis 1 X-9 13
Keyboard Support 2 X-9 14
Backplane, Right Angle 2 X-8 16
Backplane, Left Gusset 1 X-8 17
Backplane, Right Gusset 1 X-8 18
Plastic, 4" 10 X-8 34
Left Side Panel 1 X-9 5
Right Side Panel 1 X-9 6
Keyboard 1l X-10 10
Top 1 X-10 22
Logo, Plexiglass 1 X-10 20
Sol Logo* 1* X-10 21
Fingerwell, Black 2 X-9 28
Connector Identification 1 X-8 29
Serial Number 1 X-8 26
Rubber, Adhesive 4 z;gé.6vi -
Machine, 4-40 x 3/16 2 X-8 44
Machine, 4-40 x 5/16 16 X-8&9 39
Machine, 4-40 x 5/8 6 X-8 38
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Sol CABINET-CHASSIS SECTION VI
Table 6-1. S0l-20 Cabinet-Chassis Parts List. (Continued)
REFERENCE
Drawing
PART DESCRIPTION QUANTITY No. Designator

Lockwasher Internal Tooth, #4 16 X-8&9 48
Lockwasher Spring, #4 8 X-8 56
Hex Nut 4-40 16 X-8&9 51
Screw Machine, metal, 6-32 x 1/2 8 X-9&10 40
Screw Self-tapping, 6-32 x 5/16 1 X-9 43
Screw Sheetmetal, #6 x 1/4 32 X-8&9 45
Lockwasher Internal Tooth, #6 8 X-8&10 49
Washer Flat, #6 18 X-88&9 56
Screw Machine, 10-24 x 3/8 8 X-9 42
Screw Machine, 10-24 x 1 2 X-9 41
Screw Quick Connect, Knurled 2 X~10 33
Cable Flat, 20-wire ‘ 1 X-10 23
Assembly Keyboard 1 X-10 3
Cable AC Power, 3-wire 1 X-10 36
Subassembly Sol Power Supply 1 X-9 1
Subassembly Sol-PC 1 X-10 2
Subassembly 2708/9216 Personality Module 1 X~-10 8
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Sol CABINET-CHASSIS SECTION VI
(Aa) (B) (c) (D)
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.
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(A) (B) (c) (D)

¢
S
le
/e

(A) Keyboard Bracket

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

(D) Gusset Bracket, Right

(E) Power Supply Subchassis Bracket

(E)
Figure 6-2. Brackets used in Sol cabinet-chassis assembly.
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6.3.2 Electrical (continued)

4, DO NOT press the tip of the soldering 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 per-
manently damage it.

5. 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. The Backplane PC board (Sol-BPB) has an integral solder
mask (a lacquer coating) that shields selected areas on the board.
This mask 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 6.4), 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.)

1. Needle nose pliers

2. Diagonal cutters

3. Screwdriver, thin 1/4" blade

4. Screwdriver, #2 Phillips

5. Controlled heat soldering iron, 25 watt

6. Ohmeter

7. Masking tape

8. Transparent tape

9. Rubber mallet or small hammer

6.5 ORIENTATION
6.5.1 Sol Backplane Board, Sol-BPB

When the side without the solder mask (no green lacquer) is
facing you, 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. In this position, the component (front) side of the board
(no solder mask) is facing up. Subsequent position references re-
lated to the Sol-BPB assume this orientation.

6.5.2 Sol Cabinet-Chassis

Unless specified otherwise, all position references (e.qg.,
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).
6.6 ASSEMBLY~-TEST
6.6.1 Backplane Board (Sol-BPB) Assembly

Refer to Detail B on Drawing X-8 in Section X.
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Step 1. Visually inspect So0l-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 passes
inspection, go on to Step 2.

Step 2. Install 100-pin edge connector (Item 5 on Drawing
X-8) on top edge of PC board. (This edge has silver (not
gold) contacts.)

NOTE

This connector is supplied as a trouble-
shooting aid. It is not critical to
normal operation of the So0l-20.

Position connector on PC board so that its #1 trace is aligned
with the #1 trace on the board, and push connector fully onto
board. 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.
While holding the connector and board together, 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
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 board. Then solder the remaining 46 pins on the
component side to traces.

The connector must be perpendicular to the edge of the board.
If it is not, bend the pins you just soldered to obtain the
required alignment. Then solder the other 50 pins to the
traces.

Step 3. Install the other five 100-pin edge connectors. Po-
sition connector on front side of board (the side without the
green solder mask) and insert pins. On solder (back) side of
board (the side with the green solder mask), solder pins at
opposite corners of the connector to hold it in place while
making sure the entire connector is seated firmly. Then
solder the remaining 98 pins.

Step 4. First check that wire color code in Sol backplane
cable assembly (3" 5-wire cable) conforms with that given be-
low and in Figure 2-7 on Page II-21 in Section II. Then con-
nect cable to circuit board to upper-most pads in top right
corner: Insert wires from solder (back) side of board (green
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solder mask side) and solder on component (front) side of
board. If a wire is too large for the mounting hole, snip off
as many individual strands as needed to obtain a fit. Connect
cable leads as follows:

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 V dc (second 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
board, the side without the green solder
mask.

Step 5. Fill feedthrough holes on right-hand side of board
with solder. Fill only those that are exposed (not covered
with green lacquer) on the solder mask (back) side. Fill
these holes from the solder mask side so that no solder
protrudes above the back of the board.

Step 6. Check +8-volt, +16-volt and -16-volt buses to in-
sure they are not shorted to each other or to ground. Using
an ohmmeter, make the following measurements on one of the
edge connectors:

() +8-volt Bus Test. Measure between pins 1 or 51 and 50 or
100. There should be no continuity (meter reads close to
"infinity" ohms).

() +16-volt Bus Test. Measure between pins 2 and 50 or 100.
There should be no continuity.

() -1l6-volt Bus Test. Measure between pins 52 and 50 or 100.
There should be no continuity.

() 8/16/(-16) Volt Bus Test. Measure between pins 1 or 51
and 2, between pins 1 or 51 and 52, and between pins 2
and 52. There should be no continuity in any of the three
measurements.
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If you measure continuity (indication of a short) in any of
the preceding tests, check your work for solder bridges.

If you measure no continuity in any of the tests, you have

completed the backplane board assembly. Set it to one side
for later installation in the cabinet-chassis.

NOTE

Since the Sol right and left side panels
are now supplied as pre-assembled units,
Steps 7 through 12 have been eliminated.

6.6.2 Sol Assembly

Refer to Drawings X-8 through X-10 in Section X. Figure 6-3
and 6-4 show complete Sol assemblies without covers.

() Step 13. Mount keyboard support bracket (heavy gauge right
anglg brackets) to each side of the main chassis as shown in
Drawing X-9. 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 bead screws and #6 lockwashers. Place lockwasher on

screw, insert screw from outer surface of main chassis side

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-
chasgls as shown in Drawing X-9. (Note that leg of
o 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
and drive into bracket.

( ) Step 15. To gain access to the rear area of the power sup-
ply subchassis side wall, remove the #6 x 5/16 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. S0l-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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Step 16. 1Install power supply subchassis in main chassis as
shown in Drawing X-9.

Place subchassis over the right rear corner of main chassis
and lower it almost vertically into position. Attach sub-
chassis to main chassis using seven #6 x 1/4 and one #6 x 5/16
sheet metal screws and five #6 flat washers. Five #6 x 1/4
screws, fitted with #6 flat washers, are driven through the
bottom of the main chassis into the subchassis. The #6 x 5/16
screw is driven through the rear hole in the right side of the
main chassis into the subchassis. The remaining #6 x 1/4
screws are driven through the main chassis into the subchassis.

Step 17. Place right side walnut-masonite assembly in proper
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 outline you
made. Be sure label extends beyond all edges of the outline.

Step 18. Using five 10-24 x 3/8 binder or pan head screws,
attach right side assembly to main chassis and power supply
subchassis as shown in Drawing X-9. Insert screws from inside
surface of chassis and drive into the plastic inserts. Note
that the two front screws are driven through the main chassis,
the two lower rear screws are driven through both the power
supply subchassis and main chassis, 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 expan-
sion chassis side walls for backplane brackets with
#6 x 1/4 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 1-1/2 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 X-9. 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 lockwasher
on each and secure with 4-40 hex nuts. Insert another
4-40 x 5/16 binder or pan head screw through upper rear
mounting hole and install 4-40 hex nut. (Leave this nut
loose.)

() See Details C and L on Drawing X-8. Install 10 plastic

card guides (five on each side) on inside surface of both
side walls of the expansion chassis.
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These are installed over the ventillation cutout with the
gripper fingers pointing towards the backplane board. To
install, simply insert posts on guide into appropriate
mounting holes and push in until they snap into place.

Step 20. Install expansion chassis on main chassis as shown
in Drawing X-9.

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 nine #6 x 1/4 sheet metal screws and

five #6 flat washers. Five screws, fitted with #6 flat washers,
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.

Step 21. Attach left end of power supply subchassis bracket
to expansion chassis as shown in Drawing X-9. Drive one

6 X 1/4 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 connector
on expansion chassis.

Step 23. Using the #6 x 1/4 sheet metal screw you removed in
Step 15, re-attach fan closure plate to power supply subchassis.
(Make sure side lip on plate is on right side of expansion
chassis side wall.

See Drawing X-9. Attach fan closure plate to expansion chassis
with two #6 x 1/4 sheet metal screws. Drive screws through
expansion chassis into fan closure plate.

NOTE

If lip on fan closure plate and expansion
chassis are not in contact, insert one or
two 1/2" flat washers as needed between the
two surfaces. Place washers so screws pass
through them.

Step 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 lug (coaxial
shield) and #4 lockwasher on screw, in that order, 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):
]/4"
3/4”
4 —1 [
- - o 4
1 I r
Coupling Adapter Braid Plug Subassembly
Ring
Figure 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.

( ) Slide cable fully into plug subassembly and screw sub-
assembly on adapter.

( ) 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 filling con-
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,

REV B

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 board to chassis with two 4-40 x 3/16 and six
4-40 x 5/16 binder or pan head screws, eight #6 flat washers
and eight #4 spring lockwashers as shown in Detail F on
Drawing X-8 in Section X. (Note that the two shorter screws
attach to the same standoffs to which S100 connector, J1ll, is
attached.) Place lockwasher and flat washer on screw in that
order and drive screw loosely into standoff from bottom of
main chassis. Leave all eight screws loose.

Step 28. Connect Sol-PC composite video output cable to ex-
pansion chassis coaxial connector.

Step 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 COOLING CUTOUT.

Step 30. Using three 10-24 x 3/8 and two 10-24 x 1 binder or
pan head screws, attach left side assembly to main chassis as
shown in Drawing X-9. Insert screws from inside surface of
chassis and drive into plastic inserts. Note that the two
front screws (10-24 x 3/8) are driven through the main chassis,
the uppermost screw (10-24 x 3/8) is driven through the ex-
pansion chassis, and the two lower rear screws (10-24 x 1) are
driven through both the expansion chassis and main chassis.

Step 31. 1Install left and right backplane right angle brackets
(light gauge brackets) on expansion chassis side walls. Refer
to Figure 6-6 on Page VI-15.) These two brackets are in-
stalled 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 1/4 sheet metal screws. USE THE
SCREWS YOU USED IN STEP 19 TO PRETHREAD THE HOLES.

Step 32. See Detail B on Drawing X-8. Install backplane cir-
cuit board (Sol-BPB). The photograph in Figure 6-7 on Page
VI-16 shows the backplane board installed.

() Position 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.
Adjust position of Sol-PC as needed so that you can plug
the S0l-BPB edge connector into J1ll1 on the Sol-PC.

( ) Align holes on left and right ends of Sol-BPB with those
in right angle brackets.

(Step 32 continued on Page VI-16.)
VI-14



PROCESSOR TECHNOLOGY CORPORATION

Sol CABINET~CHASSIS SECTION VI

Sol-BPB

Right
Right Angle
Bracket

Left /\\\

Gusset
Bracket

Expansion Chassis —
(Front)

Right
Gusset
Bracket

*
#6 x % sheet metal screw

Ya-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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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)

( ) See Detail E on Drawing X-8. 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. 1Insert screws from the back
side of bracket through Sol-BPB, place lockwasher on each
screw and secure each with nut.

( ) Step 33. 1Install left and right gusset brackets as shown in
Figure 6-6 on Page VI-15.

( ) Fit narrower gusset 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-17.*%*

(Step 33 continued on Page VI-17.)
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(Step 33 continued.)
WARNING

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.

( ) See Detail E on Drawing X-8. 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.

Step 34. Connect So0l-20 DC power cable from power supply

subchassis to the So0l-BPB power cable you installed in

Step 4.

Step 35. Check that Sol-PC is in optimum position and tighten

the eight screws holding the Sol-PC to the expansion-main

chassis assembly. (See Step 27.)

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

CAUTION: Make sure cable connector mates exactly with J10.

Step 37. See Drawing X-10. Position keyboard (Sok-KBD) near
its mounting brackets and connect 20-conductor ribbon cable
supplied with Sol keyboard between J1 on keyboard and J3
on Sol-PC. With the cable connected properly, the cable will
run away from the keys from J1 on the keyboard, and towards
the keys from J3 on Sol-PC.

Step 38. See Drawing X-10. Attach keyboard to keyboard
brackets with two 6-32 x 1/2 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. See Drawing X-10. Remove protective cover from one

side of Plexiglass strip and attach "Sol Terminal Computer"

trim plate to Plexiglass with small pieces of transparent
tape. Place trim plate with printed side against Plexiglass.

Step 40. See Drawing X-10. Remove protective cover from

other side of Plexiglass and slide it into the channel above

the keyboard cutout.

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.

Step 41. Refer to Drawing X-10. Install keyboard cover. Hook

front of cover under front edge of main chassis and lower it

over the keyboard. (A slight adjustment of the keyboard po-
sition may be needed to obtain a proper fit.)

Position keyboard within cutout in cover if needed and tighten
keyboard mounting screws.

Step 42. Install top cover.

( ) Be sure power cord is not plugged into 110 V ac outlet
and disconnect cord from fan closure plate receptacle.

( ) Remove fuse holder cap and fuse.

CAUTION

NEVER REMOVE OR INSTALL FUSE WITH POWER ON.

( ) See Drawing X-10. Hook top cover over back edge of key-
board cover and lower it down into place over the rear of
the main chassis. 1Install 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 43. Re-install fuse and plug power cord into receptacle.
BE SURE POWER CORD IS NOT PLUGGED INTO 110 V ac OUTLET.

See CAUTION on Page VI-19.
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(Step 43 continued.)
CAUTION
NEVER REMOVE OR INSTALL FUSE WITH POWER ON.

() Step 44. 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 female
connector.

() Step 45. See Detail A on Drawing X-8. 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 46. Affix self-stick protective pads to bottom of Sol as
shown in Figure 6-8.

You have now completed assembly of your Sol Terminal ComputerTM
It is ready for use as a stand-alone computer or CRT terminal. Con-
gratulations on a job well done. Proceed now to Section VII to test
- and learn to operate your Sol.

) X

Bottom
of
Sol Protective
Pads

Front

Figure 6-8. Protective foot pad installation.
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7.1 | NTRODUCTI ON

Information in this section will help you to becone famli ar

with the operation of your Sol Termnal Conputer ™M  Following bri ef
expl anations of the operating controls and the two basic operating
nmodes, you will put your Sol through sone sinple operations. This
should sufficiently acquaint you with the keyboard and control
switches so that you will feel at ease with your Sol. |In addition,
you wi Il have performed functional tests of all Sol sections except
the parallel data interface.

Det ai | ed descriptions of the control switches are al so
provided to allow you to gain greater proficiency in their use. For
t he sane reason, individual keyboard key descriptions are al so given.
They are intended to be used along with the BASIC 5 and SOLCS Users
Manual s (or if applicable the CONSOL description in Section | X of
this manual ).

The bal ance of this section supplies instructions for 1)
connecting typical peripheral devices to the serial and parallel data
interfaces (J1 and J2), 2) using audio cassette recorders, and 3)
changi ng the fuse.

7.2 THE OPERATI NG CONTRCLS

Sol operating controls are identified and their functions
briefly defined in Table 7-1 on Page VII1-2. Unless noted otherw se,
the |l ocation of each control is shown on the Sol - PC assenbly draw ng
in Section X, Page X-3.

7.3 BASI C OPERATI NG MODES
7.3.1 Command Mbde

In this node Sol operates as a stand al one conputer under
control of the program (software) contained in the personality nodul e
and additional software that is stored in the Sol, stored either in a
read only nenory (ROVM that is plugged into the conputer or the Sol
random access nenory (RAM. (For a description of the CONSOL and
SOLCS Personality Moddules, refer to Section I X in this nmanual and the
SOLOS Users' Manual respectively.)

Wth the SOLOS Personality Mddule installed, the conputer is
in the command node when power is applied to the Sol. Comand node
is a sort of "hone base" from which excursions may be made into other
prograns. An analysis of three levels of prograns will make the
concept of command node nore under st andabl e.

At the lowest | evel of software are the instructions which the
8080 CPU (central processing unit), the brains of the conputer,
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Operating Controls and Their Functions.

CONTROL

FUNCTI ON

ON-OFF Switch
(See Figure 7-1)

Connects and di sconnects primary power to Sol.

RST (Restart)
Switch, S1-1

Permts manual restart of Sol w thout turning
power off. (Useful for test purposes.)

BLANK Swi t ch,
S1-3

Determnes if control characters are displayed
or not.

POLARI TY Swit ch,
S1-4

Sel ects normal (white characters on bl ack
background) or reverse video display.

BLI NK- SOLI D

Swi tches, S1-5 & 6

Sel ects blinking, nonblinking or no cursor.

SSW - 7
S2-1 through 8

Permts direct data entry to processor.

S3-1 through 8

BAUD RATE Swi t ches,

Sets operating speed of serial data interface
(sD).

PS & PI Swi tches
S4-1 & 5

Sel ects no parity, even parity or odd parity
for SDI.

WS-1 & 2 Switches,

Sel ects nunber of data bits in transmtted

(See Figure 7-4)

SA4-2 & 3 word for SDI.

SBS Swit ch, Det er mi nes nunber of stop bits in transmtted
S4-4 word for SDI.

F/ITH Sw tch, Selects half or full duplex operation for SDi
S4- 6

Keyboar d Data entry, node sel ection, conmmand input and

cursor control

can understand and run.
this basic |level to be operated on by the conputer.

Al'l programs nust ultimately be reduced to
In the case of

the 8080 m croprocessor, the programis in an "object code" or

"machi ne | anguage",

since the "machi ne" or 8080 CPU understands it.

The SOLCS program contained in the personality nodule is stored in
this machi ne | anguage form and the conputer can therefore run

directly fromthis program

Since the SOLGS programis contained in

per mmnent ROM which is plugged directly into the conputer, the SOLOS
programis always available, and is automatically sel ected whenever

the power switch of the Sol is turned on.
returning at all tinmes to the command node of SOLCS.
node ot her prograns may be brought

on cassette tape.

There is also provision for
From t he conmand
in for various operations or stored

The contents of the conputer's nenory nay be
di spl ayed or changed.
functions such as setting the rate at which data is read fromtape,

The command node al so perforns "housekeepi ng"
or

the rate at which characters are displayed on the video nonitor
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The command node all ows the introduction of the second |evel
of software. This level includes higher-1level |anguage prograns such
as BASIC/5 or FOCAL in which conplex application prograns nay be nore
easily witten. These are called higher |evel |anguages because they
permt the user to wite prograns in a formmuch closer to human
| anguages such as English. However, programs witten in these
| anguages nust be translated into the nore basic nmachi ne | anguage
before they can be run. Besides higher |evel |anguages, this second
| evel of software includes prograns such as the TREK 80 and GAMEPAC
video ganes and the ALS-8 program (a software package used for
devel opi ng prograns), all of which are offered by Processor
Technol ogy Corporation. Through the facilities of the command node,

t hese second | evel progranms are transferred (|l oaded) into nmenory from
cassette tape or other storage nedia, and then "executed" (used).
These prograns may al so exi st in ROM or EPROM (erasabl e programuabl e
ROM nenory which is plugged into the conputer to make theminstantly
avai lable like the SOLCS program Al first and second | evel

prograns are stored in the conputer as binary object code.

Let us illustrate the concept of the second | evel of prograns
with an exanple, BASIC/ 5. Using the "XEQ' command available in the
SOLOS command node, we | oad the BASIC/ 5 programinto the conputer's
menory fromcassette tape. Wth this conmand BASIC/5 is ready for
use as soon as the tape has stopped noving. The control of the
conputer is now taken over by the BASIC/5 programnow in nenory, and
SOLCS is no longer in coomand. All the features of BASI U5 | anguage
are now available to us, with a new set of commands and rules. Since
the CPU of the conputer only understands the machi ne | anguage of the
first level of software, the BASIC/ 5 program nmust translate the

commands and data we enter to this lower level. BASIC5 does this as
we go. Wiile we are using BASIC 5, we still have access to sone of

t he commands and features of SOLOS, although they may have a nodified
formwhile we are in BASIC/5. W w il load and use BASIC/5 later in

this section.

The third | evel of software consists of prograns witten
usi ng the higher order |anguages of the second |evel progranms. A
programwitten in BASIC/5 is on this third level. This programonly
makes sense to the conputer while the conputer has BASIC/ 5 in nenory
and control has been transferred to the BASIC/ 5 program Third | evel
prograns witten in any high | evel |anguage are often called
"applications prograns” since they are usually witten in order to
fit a specific application need.

The ALS-8 Program Devel opnent Systemis anot her second | evel
program A programto be developed within ALS-8 would then be a
third-1evel application program The ALS-8 al so includes an
Assenbl er which takes a programwitten on the third level in
"assenbl y" | anguage, and translates it to object code which the
conputer can run. The object code version then resides in nenory and
can be run in another operation. For a further discussion, of types
of software see the article "Your Personal Genie" in Appendix VIII of
t hi s manual

VIl-3



PROCESSOR TECHNOLOGY CORPORATI ON
Sol OPERATI NG PROCEDURES SECTI ON VI
7.3.2 Term nal ©Mode

Sol operates as a CRT terminal in this node, capable of sending
keyboard data to an output port and displaying data received at the
serial input port on an external video nonitor via the Sol video
display circuitry. Wen Sol is "hard-wired" to another conputer or
connected to a nodem the termnal node is used for data entry, data
retrieval, inquiry/response and nonitoring and control applications.

Capabilities in the term nal node depend on the personality
nodul e used. Both CONSOL and SOLOS Personality Mdul es permt
operation as a CRT termnal. CONSOL 1) initializes Sol in the term nal
node whenever you turn the power on or initiate a systemreset, 2)
sends keyboard data to the serial data interface (SDI) only, and 3)
provi des sinple stand-al one conputer capabilities. SOLGCS, on the other
hand, 1) enters the term nal node when given the "TERM (term nal)
command, 2) sends keyboard data to any output port available with the
"SET 0" (set out) command, and 3) duplicates CONSOL functions while
provi di ng additional capabilities.

7.4 GETTI NG ACQUAI NTED W TH So

One of the best ways to get acquainted with your Sol is to use
it. After connecting a cassette recorder and video nonitor to your
Sol, you will operate the systemin the term nal node to becone
famliar with the keyboard and the functions of the video display
swtches. You will then switch to the command node and perform sone of
t he basi c conputer operations.

7.4.1 Moni tor and Cassette Recorder Connections

The basic Sol system consists of the Sol, a video nonitor for
display (e.g., the Processor Technol ogy PT-872 TV-Video Mnitor by
Panasoni c) and a cassette recorder for external storage (e.g., the
Panasoni ¢ Mbdel RQ 413S).

To connect these three system conponents, you will need the
fol |l om ng cabl es:

Audio In & Qut Cables -- two cables of shielded wire fitted
with mniature phone plugs at both ends.

Motor 1 Cable -- one cable pair, such as speaker wire, fitted
W th subm ni ature phone plugs at both ends. (An identical
cable for Motor 2 is needed if you use two recorders.)

Video Cable -- one RGH9/U coaxial cable fitted wwth a PL259 UHF
mal e connector on one end and a nonitor-conpatible connector on
t he ot her.

Connect the basic Sol systemas follows (refer to Figure 7-1 on
Page VII-6):
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() Step 1. Renove top and keyboard covers from Sol

() Step 2. Plug one end of Audio In Cable into Audio IN jack
(J7) on Sol rear panel, and plug other end into MONI TOR or
EARPHONE j ack on recorder

() Step 3. Plug one end of Audio Qut Cable into Audio QUT jack
(J6) on Sol rear panel, and plug other end into AUXI LI ARY or
M CROPHONE j ack on recorder. (The AUXILIARY input is
preferred and reconmended over the M CROPHONE i nput.)

NOTE
| f your recorder has only a m crophone
jack, renove the |I-to-J junper installed
in Step 69 in Section Ill and install a
j unper between | and H

() Step 4. Plug one end of Mdtor | Cable into Mdtor | jack (J8)
on Sol rear panel, and plug other end into REMOTE jack on
recorder.

() Step 5. Connect PL259 UHF connector on Video Cable to video
out put connector on Sol rear panel, and connect other end to
vi deo nonitor input connector.

() Step 6. Make sure nonitor, recorder and Sol power sw tches
are in their OFF position. Then connect AC power cord to AC
receptacle on Sol rear panel and connect Sol, nonitor and
recorder to appropriate power source.

7.4.2 Term nal Mbde Operation

The foll owm ng procedure assunes your Sol is equipped with a
SOLGOS personal ity nodul e.

() Step 7. Set Sol control switches as follows (see Figure 7-2
on Page VII-7):
RST Switch (S1-1): OFF
S1-2 (spare): OFF
BLANK Switch (S1-3): OFF (display control characters)
POLARITY Switch (S1-4): OFF (reverse video display)
BLINK Switch (S1-5): OFF (solid cursor)
SOLID Switch (S1-6): ON (solid cursor)
(Step 7 continued on Page VII-7.)
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* Left

Sol EEAR PANEL

£r,F-ON-DFF SWITCH

FUSE

‘f,f’

AC RECEPTACLE

E/K// VIDEO Cassette interface

0.7 | ovmeer [o] [ ][]

Motor Motor Audio  Audio
e :: e 20 [ IN ouT
2 =]
L
[l (&) [] (B) ™ (B)
PL259 UHF |
CONNECTOR —=>
] - ?Audio
fﬁf Cables
Motor
RG59/U Cable
Coax
(A) Subminiature Phone Plug| | Cable |
(B) Miniature Phone Plug ﬁ// (a) (B) L
) Monitor- i
‘© Ccnnectcgumpatlble sl o c} C}
REEMOTE MONITOR AUX IN
Require
Seperate
Power
Source
(c)
gﬂQ Monitor
Video Input
Video Monitor -= = (Cassette Recorder

Figure 7-1. Connecting the basic Sol system
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Figure 7-2.

Sol control switch settings for term nal node.

(Step 7 continued.)
SSWSwitches (S2-1 - 8): OFF
BAUD RATE Switches (S3-1 - 8): S3-4 ON, all others OFF

(300 Baud)

SDI Switches ($4-1 - 6): OFF (selects full duplex operation,

8 data bits, 2 stop bits and no
parity)
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() Step 8. Turn Sol and nonitor on.

() Step 9. If the nonitor display raster is out of sync (black
hori zontal bar noves slowy down screen, nunerous black |ines cut
across raster, or both), adjust nonitor vertical and horizontal
hold controls for a stable raster.

() Step 10. You should see a pronpt character followed by the cursor
( >® ) in the upper left corner of the screen. |If you don't,
adjust VRI and VR2 (see Figure 7-3) to nove the pronpt character
and cursor onto the screen. (Wth CONSOL, only the cursor wll
appear on the screen.)

NOTE
Use VRL (horizontal position) and VR2
(vertical position) to center the display

page (16 lines, 64 characters/line) on the
screen.

: q! =% U g;g' Eﬁﬂ
Sol-PC fr ! b
i~ | s 1 3
! l“‘ \ PEELa=TE l” S 1135 sl 8 8
ey il
" 4:19 F rﬂti‘r: T'ﬂkT o =
I T L ] ] 2
sqk, z glzﬁv %:l a0e L, /S 1ogr
'..'_."|}-T i
E3 - ! t/ i ﬁul .
& eFerne 3 . a T 1e2 =
; g . Fpie . 508 “1dIA sod-zigon P
ZHA 14
ElY g Iv0 812 GIVE ! '
N VR2 (Vertical) ——""
FRONT OF Sol .
4- Left VRl (Horizontal)

r L P Tl Frrmard mememd=1h

Figure 7-3. Location of positioning adjustnments, VR and VR2.

() Step Il. Enter termnal node by 1) pressing UPPER CASE key
to turn the indicator light on (Al phabetic characters are
now entered as upper case, regardless of SH FT key status,
but dual character keys do respond to SH FT key.), 2) typing
TERM and 3) pressing RETURN key. (If your Sol is equipped
with CONSOL, it entered term nal node when you turned the
Sol on.) "TERM w || appear on the screen as you type, and

the cursor will disappear when you press the. RETURN key.
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NOTE: Al comrands must be given in upper case characters in
order to be recognized, and the RETURN key nmust be pressed after a
command so that SOLOS can execute the command ( MODE SELECT

except ed) .

() Step 12. Set for local operation by pressing LOCAL key to turn
indicator light on. Set for |ower case operation by pressing
UPPER CASE again (indicator |ight out).

() Step 13. Press each of the al phanuneric, punctuation and synbol
keys. As each is pressed, the | ower case character in the
UNSHI FTED col umm of Table 7-4 should appear on the screen. Read
Section 7.7 on page VII1-17 to becone famliar wth Table 7-4.

NOTE: |If the MODE SELECT key is pressed, SOLOCS will return to the
command node and display a pronpt character followed by the
cursor. In this case return to termnal node by typing "TERM in
upper case letters, followed by a carriage return.

() Step 14. Press SH FT LOCK key to return keyboard to shifted
operation (indicator light will go out) and repeat Step 13. Each
correspondi ng upper case character should appear fromthe SH FTED
colum of Table 7-4.

() Step 15. Use the control sequences given in Table 7-4 on Page VII-
18 to generate the indicated control characters. Contro
characters are generated by pressing the CTRL (control) key and,
while holding it depressed, pressing the desired key given in the
first colum of the table. As the table shows in the last two
columms, the synbol generated by a control sequence depends on
whet her a 6574 or 6575 character generator (U25) is installed in

your Sol. Two exanples follow
CONTROL SEQUENCE 6574 SYMBOL 6575 SYMBOL
CTRL and | > Hr
CTRL and 5 or % EQ

() Step 16. Change video display polarity by setting POLARITY Switch
(SI-4) to ON and observe the effect on the display. It should
change from bl ack characters on a white background to white
characters on a bl ack background.

() Step 17. Switch fromnon-blinking cursor to a blinking cursor by
setting SOLID Switch (SI-6) to OFF and BLINK Swtch (SI-5) to ON
in that order. You should see a rectangular solid cursor that
blinks on and off approximately two tinmes per second. Never put
SI-5 and SI-6 ON at the sanme tine.

() Step 18. Blank control characters by setting BLANK Switch (SI-3)
to ON. Any control characters generated (refer to Step should not
appear on the screen.

Up to this point, keyboard data has been processed by the CPU
transmtted out through the serial channel output, |ooped back
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to the serial channel input and then displayed on the video nonitor.
You have consequently just "tested" the CPU, serial channel and display
section functions in your Sol.

7.4.3 Command Mbode Operation

The foll owm ng operations assune your Sol is equipped with a
SOLOS personal ity nodul e.

Usi ng the Cassette Recorder. The follow ng procedure for |oading a
program from cassette tape into Sol nenory provides a good exanpl e of
how to use an audi o cassette recorder with Sol. In this exanple you
W ll use the BASIC/5 cassette supplied with your Sol.

() Step 19. Set POLARITY (S1-4) and BLANK (S1-3) Switches as desired.
() Step 20. Replace top and keyboard covers.

() Step 21. Load BASIC/5 cassette in recorder. |If required, fully
rewi nd tape. (This can be done by disconnecting the REMOTE plug from
the recorder and using the REWND control on the recorder.) After

rew ndi ng, reconnect REMOTE pl ug.

() Step 22. Set the follow ng recorder controls and indicator, if so
equi pped, as indicated:

Transport: press STOP control

Vol unme: m drange

Tone: top of range (maxi mumtreble)

Tape Counter: O
() Step 23. Press PLAY control on recorder. The tape should not
move. |If it does, there is a malfunction in the renote control
circuitry or cabling. (Wth the Sol off, there should be no continuity
bet ween t he REMOTE plug contacts.)

NOTE

The tape head nust be clean to reliably read
a tape or wite on tape.

() Step 24. If needed, press MODE SELECT key on Sol to enter command
node. (Renmenber SOLOS initializes in the conmand node whil e CONSCL
initializes in the termnal nobde whenever Sol is turned on.) You
shoul d see a pronpt character foll owed by the cursor ( >® ) on the

| eft of the screen.
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() Step 25. Type the XEQ command as fol |l ows:
XEQ BASI C

() Step 26. Press the RETURN key on Sol. The cursor should di sappear
and the tape should advance. The display should not change
otherwise. NOTE: Wth certain cassette recorders or cassettes
there may be a m sreading of the tape when the splice joining the
| eader to the tape passes the tape head. In this case an ERROR
message W || appear and the tape will stop. To resune tape
"l oadi ng", retype the XEQ BASI C command. If further difficulty is
encountered, try different cassette recorder volune settings unti
a reliable setting is found.

() Step 27. If the tape has | oaded successfully, in approximtely two
m nutes BASIC/5 will display five lines of text ending wth:

SOL BASIC 5
READY

() Step 28. BASIC/5 is now ready for use. Refer to your BASIC/ 5
User's Manual. Becone famliar with both BASIC 5 and the Sol
keyboard. Try sonme exercises in BASI 5.

Dunp Operation. The dunp operation displays nenory data in
hexadeci mal on the video nonitor. It can also be used with the
appropriate SET command to output nenory data to a hard-copy device
(e.g., aprinter). As an exanple, dunp the first part of the SOLOS
personal ity nodul e (C000 through COEQ) as foll ows:

() Step 29. Set UPPER CASE key so that the indicator is on. |If you
are still in BASIC/5, type the BASIC/ 5 command "BYE" at the
begi nning of a command line to re-enter SOLOS conmand node.
BASIC/5 remains in menory and may be returned to by typing a
command |ine: "EXEC 0".

() Step 30. Type the DUWP conmand as fol | ows:
DUWP CO00 COEO
() Step 31. Press RETURN key. Lines of 16 bytes of hexadeci mal data
will scroll (nove) rapidly up the screen until the |ast address

(COEO) is displayed. At this point the display will stop
scrol ling.
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Enter Qperation. The enter operation is used to enter hexadeci ma
data fromthe keyboard into avail able Sol nenory. As an exanple, enter
16 bytes of data, starting at address C900 and endi ng at address COOF,
as follows:

() Step 32. Type the ENTER conmand as fol |l ows:
ENTER C900

() Step 33. Press RETURN key. The nonitor should display a
colon (:) pronpt character at the start of the next |ine.

() Step 34. Type the follow ng data:
Il 22 33 44 55 66 77 88 99 00 AA BB CC DD EE FF/

NOTE
The slash (/) termnates the enter function.

() Step 35. If you made a m stake in typing the above |ine of
data, refer to Paragraph 7.8.3 on Page VII-25. |f you nmade no
m st akes, press RETURN key.

The data entered in Step 34 now resides in |ocations C900
t hrough C90F in the Sol nenory.

() Step 36. To verify that the data did indeed enter Sol nenory,
sinply give your Sol this DUMP command:
DUWVP C900 C90F

Then press RETURN key. The line of data you entered in Step
35 shoul d be displayed on the nonitor screen, preceded by the
starting address.

() Step 37. Using your SOLCS User's Manual, experinent with the
ot her commands until you feel at home with your Sol.

The precedi ng command node operations used the CPU, personality
nodul e, audi o cassette interface (ACl) and the Sol RAM You have
consequently just tested the functions of these sections.

7.5 OPERATI NG CONTROLS | N DEPTH
Unl ess indicated otherwi se, the |location of the controls

described in this paragraph are shown on the Sol -PC assenbly drawing in
Section X, Page X-3.
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7.5.1 ON-OFF Switch (See Figure 7-1 on page VII-6.)

Push this switch in to turn your Sol on. In the ON position
the switch remains |locked inits "in" position. To turn your Sol off,
push the switch again. This rel eases the |ocking nechanism and the
switch will return to its OFF ("out") position.

7.5.2 Restart (RST) Switch, Si1-1

This switch permts you to restart your Sol w thout turning the
power off. You should normally leave it in its OFF, or run, position.
Set it to ON and then OFF to initialize the Sol circuitry and reset the
CPU program counter to zero. (A manual restart with this switch
perfornms the sanme function as turning the power on or pressing a
keyboard generated restart: UPPER CASE key w th REPEAT key.)

7.5.3 Control Character Blanking (BLANK) Switch, S1-3

Set this switch to its ON position if you do not want contro
characters (see Table 7-4 on Page VII-18) to be displayed on the
screen. In the OFF position, control characters are displayed.

7.5.4 Video Display (POLARITY) Switch, S1-4

If you want a normal video display (white characters on a bl ack
background), set this switch to its ON position. |In the OFF position,
bl ack characters will be displayed on a white background (reverse video
di spl ay).
7.5.5 Cursor Selection (BLINK, SOLID) Switches, S1-5 & 6

CAUTI ON
DO NOT' SET S1-5 AND S1-6 TO THEI R ON

POSI TI ONS AT THE SAME TIME. TO DO SO MAY
DAMACE YOUR Sol .

| f you want the cursor to blink, set S1-6 to OFF and S1-5 to
ON. The cursor will blink on and of f about two tines per second.

Set S1-5 to OFF and S1-6 to ONif you want a non-blinking
(solid) cursor

Wth both S1-5 and S1-6 in their OFF positions, there wll be
no cursor display.

7.5.6 Sense (SSW) - 7) Switches, S2-1 through S2-8
These eight switches are normally left in the OFF position.
They are used to manually enter data into the CPU. (They serve the

sane function as the front panel sense switches on the Altair 8800 and
| MSAI 8080.)
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S2-1 is the least significant data bit (D100) and S2-8 is the
nost significant data bit (DO7). To pull a DIO bit | ow (when the
programtests SSW - 7), set the switch associated with the bit to ON
An open (OFF) switch pulls the associated DI O bit high when the program
tests SSW - 7.

NOTE

The configuration of SSW) - 7 is tested
by the CPU only when it executes an

i nput port FF instruction. O herw se,

t he Sense Switches have no bearing on
Sol operation.

7.5.7 Baud Rate Swi tches, S3-1 through S3-8

The setting of the Baud Rate Switches determ nes the operating
speed of the Serial Data Interface (SDI). Assum ng you have not
installed any of the K, L and M junper options, you can sel ect any one
of eight Baud rates. Table 7-2 on page VII-15 defines Baud rate as a
function of S3-1 through S3-8.

CAUTI ON

DO NOT' SET MORE THAN ONE S3 SW TCH TO THE
ON PCsI TION AT THE SAME TIME. TO DO SO
CAN DAMAGE YOUR Sol .

7.5.8 Parity (PS, PlI) Switches, $4-1 & 5

Wth these two switches you can select no parity, parity, even
parity or odd parity for data handl ed through the SDI (J1).

Set S4-5 (Pl) to its ON position if you want a parity bit.
Wen OFF, there will be no parity bit. (A stop bit imrediately foll ows
the data if no parity bit is selected.)

S4-1 (PS) selects even or odd parity if S4-5is ON. It
ot herwi se has no affect. For even parity, set S4-1 to ON. Set $4-1
OFF for odd parity.

7.5.9 Data Wrd Length (W.S-I & 2) Switches, $4-2 & 3

Use these two, switches to select the nunber of bits, excluding
parity, in the transmtted word for the SDI. You have a choice of 5,
6, 7 or 8 bits. Table 7-3 defines word |length as a function of S$S4-2
and $4- 3.

7.5.10 Stop Bit Selection (SBS) Switch, $4-4
Set this switch to ONif you want one stop bit transmtted out
of the SDI. In the OFF position, two stop bits are transmtted unl ess

you have selected a five bit word length. |In that case 1.5 stop bits
are transmtted.
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Tabl e 7-2. Baud Rate Selection Wth Switch S3.

BAUD RATE SW TCH S3 CONFI GURATI O\
75 S3-1 ON, all others OFF
110** S3-2 ON, all others OFF
150 S3-3 O\, all others OFF
300 S3-4 ON, all others OFF
600 S3-5 ON, all others OFF
1200 S3-6 ON, all others OFF
2400 S3-7 ON, all others OFF
4800* * * S3-8 ON, all others OFF
*Set no nore than one switch to ON at the
same tinmne.

**Rate required by standard 8-level TTY s
(Tel etype Machi ne).

*** Assunmes K-to-M junper on Sol-PCis not
installed. Wth K-Mjunper in and L-Mtrace
on back side of Sol-PC cut, SDI operates at
9600 Baud when S3-8 is ON and all others
OFF.

NOTE FOR REV D Sol - PC BOARDS: Wth S3-7 ON and
all others OFF, Baud rate is either 2400 (K-to-
M junper not installed) or 4800 (K-M junper in
and L-Mtrace on back side of Sol-PC cut).

Wth S3-8 ON and all others OFF, Baud rate is
9600.

Table 7-3. Wrd Length Selection Wth S4-2 & 3.

WORD LENGTH SW TCH SETTI NGS
(Nunber of Bits) S4-2 S4-3
5 ON ON
6 ON OFF
7 OFF ON
8 OFF OFF

7.5.11 Full/Half Duplex (F/H Switch, $S4-6
Set this switch to ONif you want half dupl ex operation in

the termnal node. |In half duplex operation, data transmtted out
the SDI (J1) is "looped back" and received by the SDI for subsequent
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di splay on the nmonitor. Use this type of operation when your Sol works
with an external conputer that does not "echo" data back to the Sol

For full duplex: operation in the term nal node, set S4-6 to
OFF. Only received data is displayed in full duplex operation. Use
full duplex when Sol's transmtted data need not be displayed. (Note
that transmtted data fromthe Sol, if echoed back, is displayed as
recei ved data.)

NOTE

If no Baud rate is selected, data will not
be transmtted out of the SDI

7.5.12 Keyboard

The keyboard is an output device that produces ASCII (Anerican
Standard Code for Information |Interchange) encoded data. It is
hardwired to an input port on the Sol and is used for data entry.

ASCI| data is interpreted by the Sol as data and/or commands as
determ ned by the current system nonitor program The nonitor program
may be in the personality nodule, ALS-8, Sol RAM nenbry or sone nenory.

7.6 THE KEYBOARD, GENERAL DESCRI PTI ON

The Sol Term nal Conputer has ASCI| 96-character keyboard. Its
key arrangnent confornms with the QAERTY (standard typewiter) format.
As shown in the photo on page X-26, there are also 12 control keys
(including five basic cursor controls) and seven special function keys.
A 15-key arithnetic pad, available as an option on the Sol-10, is
provi ded as standard equi pnment on the Sol - 20.

7.6.1 Operating Features

The Sol keyboard features N-key rollover. That is, several
keys can be pressed at the sanme tine without | oss of characters or
commands. Key entries, however, are in the order of actual key
closures. (The keyboard circuitry includes a scanning circuit that
prevents sinmultaneous key operation.)

7.6.2 Keyboard I ndicators

Three keys (SH FT LOCK, UPPER CASE and LOCAL) have indicator
lights to indicate keyboard/term nal status. Wen any of these keys is
pressed to turn an indicator light on, the light remains on after the
key is released to show that the status persists. Pressing the key
again turns the light out to indicate the change in status.

VIl-16



PROCESSOR TECHNOLOGY CORPCORATI ON
Sol OPERATI NG PROCEDURES SECTI ON VI
7.7 | NDI VI DUAL KEY DESCRI PTI ONS

The exact function of nost keys on the Sol keyboard is
determ ned by the software used (e.g., the personality nodule). Qhers
have predefined functions that are common to the CONSOL and SOLCOS
Personality Mdules. (Note that any key that generates a code can be
redefined by a programto performa specific funstion.) The code
generated by each key on the keyboard and the correspondi ng character,
or synbol, produced by the Sol's character generator (U25) are given in
Table 7-4 on Pages VII-18 through VII-21.

Table 7-4 has two main headings: 1) KEY which identifies the
keys on the Sol keyboard and 2) HEXADECI MAL CODE/ CHARACTER GENERATI ON
whi ch specifies for each key the hexadeci mal code generated by the
keyboard and the synbol produced by the Sol's character generator. The
second heading is divided into three major categories: UNSH FTED,

SHI FTED and CONTROL. UNSHI FTED defines the results when operating the
keys unshifted (|l ower case), SHI FTED provi des the sane informati on when
they are operated shifted (upper case), and CONTROL defines the results
of control sequences (refer to Paragraph 7.7.7 on Page VI1-22). Wthin
each of these three categories you will find the hexadeci mal code
generated and the synbol displayed in response to that code by either
of the two possible character generators that can be supplied with your
Sol, the 6574 and 6575. Sone keys nove the cursor w thout displaying a
new character.

Looking at the "W entry on Page VII-18 and readi ng across the
table, we see that:

1. Pressing "W wunshifted would generate the code 77 and
ei ther character generator (6574 or 6575) produces a | ower case "W
(w. Do not actually press the keys at this point.

2. Pressing "W shifted woul d generate the code 57 and either
character generator would produce an upper case "W (W.

3. Pressing CTRL (control) and "W, whether shifted or
unshifted, generates the code 17 which causes the 6574 to produce the
graphic synbol “-|”) for the ASCII "end of transm ssion bl ock" control
character and the 6575 to produce a two-character menonic (Eg) for
t hat sanme control character

In the foll ow ng paragraphs, each key function is described in
terms of its role in the termnal node only and assunes the contro
character display option is enabled and the LOCAL indicator light is
on. Many key functions differ fromthese descriptions in SOLOS command
nodes BASI C/5, ALS-8, etc. As an aid to |learning each key | ocation, we
suggest that you keep the keyboard photo, X-26, in view as you study
t hese functi ons.

7.7.1 Al phanuneri c- Punct uati on- Synbol Keys

These keys enter the applicable character into the Sol.
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Table 7-4. Sol Keyboard Assignnents.

HEXADECIMAL CODE/CHARACTER GENERATION
" UNSHIFTED SHIFTED CONTROL
KEY Symbol Symbol Symbol
Hex. | Displayed* | Hex. | Displayed* | Hex. | Displayed*
Code | 6574 6575 €°9e | 6574 6575 Code | ¢574] 6575
STANDARD KEYS
ESCAPE 1B None | None 1B None EC 1B None | None
1 31 1 1 21 ! ! 01 r Sy
2] 32 2 2 22 " " 02 1 Sx
3| # 33 | 3 3 23 | # # 03 | 1| &
4ls 34 4 4 24 s s 04 | | Ep
5| % 35 | 5 5 25 | % | % | o5 | ® | Eo
6 | & 36 6 6 26 & & 06 | — | %
7| 37 | 7 7 27 |+ , o7 | 9| B
8|« 38 8 8 28 ( ( 08 N | Bs
9| 39 | 9 9 29 ) ) 09 | == | Hr
g I 30 1} 0] 20 None | None 00 None { None
— I = 2D — - 3D = = op [ReturnReturn
A~ 5E A A 72 | ~ | ~ | 1E @ | B
[]§ 5B [ ( 7B { { 1B | None | None
N 5C \ \ 7C ! 1c Bl Fg
1]} 5D ] ] 7D } } 1D =1 Ss
BREAK None | None | None | None | None | None None | None | None
TAB 00 | = | B | oo | & | Hp | o9 — | Hy
0 71 a 51 0 0 11 o | b1
W 77 w W 57 W W 17 — Eg
E 65 | e e | 45 | = e | 15 | W | Eo
R 72 r r 52 R R 12 Q@ Dy
T 74 t t 54 T T 14 9] Dy
Y 79 y y 59 | v Y 19 ¢ | En
U 75 u u 55 U U 15 | v | Mk
I 69 i i 49 I I 09 — | Hp
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Table 7-4. Sol Keyboard Assignnents. (Continued)

HEXADECIMAL CODE/CHARACTER GENERATION

" UNSHIFTED SHIFTED CONTROL
KEY Symbol Symbol Symbol
Hex. | Displayed* | Hex. Displayed* | Hex. | Displayed*
Cod d da
el cs7al 6575 | €99 | 6574 | 6575 | ©°9¢ | 6574 6575

STANDARD KEYS (Continued)

S

0 oF o o 4r 0 0 or 0] I
D

P 70 p p 50 P P 10 B L
@1 40 @ @ 60 \ \ 00 None | None
RETURN 0D <+— CR oD <4 CR OD [ReturnReturn
Line | Line Line | Line Line | Line

LINE FEED oa Feed | Feed oA Feed | Feed oa Feed | Feed
CTRL None | None | None | None | None | None | None | None | None

SHIFT LOCK None | None | None | None | None | None | None | None | None

A 6l a a 41 A A 0l M H
S 73 s s 53 S S 13 Q Dy
D 64 | a a 44 | D D 04 | | Fr
F 66 £ £ 46 F F 06 v | Bk
G 67 g g 47 e G o7 | & | B
B 68 h h 48 o H os | O | Bs
. . Line| Line
J 6A Jj J 4A J J oa Feed| Feed
K 6B k X 4B K K OB ] Vp
L 6C 1 1 4ac L L oc 3 Fo
R 3B ; : 2B + + OB v Ve
Line | Line
] * 3a : : 2A * * 0A | Feed | Feed
U
DEL | _ 7F | None | None | S5F |peletdDelete 1F = S
REPEAT None | None | None | None | None | None | None None | None
CTRL None | None 'None None | None | None } None | None | None

UPPER CASE None | None | None | None | None | None | None None | None

SHIFT None | None | None | None | None | None | None | None | None
z 7a 2 z 5a z z 1A s Sp
X 78 x x 58 X X 18 X Y
c 63 c c 43 c C 03 | | Bx

*See notes at end of this table. Page VII-21.
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Table 7-4. Sol Keyboard Assignnents. (Continued)

HEXADECIMAL CODE/CHARACTER GENERATION
n UNSHIFTED SHIFTED CONTROL
KEY Symbol Symbol Symbol
Hex. | Displayed* | gex. | Displayed* | Hex. | Displayed*
Code | 6574 6575 Code| 6574 6575 | Code | 6574 6575
STANDARD KEYS (Continued)
v 76 v v 56 v v 16 | | Sy
B 62 b b 42 B B o2 | L | 5%
N 6E n n 4E N N OE (5] So
M 60 m m 40 M M 0D [ReturnReturnl
. < 2C , , 3¢ | < < oc | $ | Fr
.o 2E . . 3E > > OE (028 So
/ 2 2F | -/ v/ 3F ? 2 | OF ® S1
SHIFT None | None | None | None | None | None j-None | None | None
LOCAL None | None | None | None | None | None | None | None | None
Space Bar 20 None | None 20 None | None 20 None | None
ARITHMETIC PAD KEYS
- 2D - - 2D - - 2D - -
* 2A * -k ZA * * . 2A * *
+ 2F / / 2F / / 2F / /
7 37 7 7 37 7 7 37 7 7
8 38 8 8 38 8 8 38 8 8
9 39 9 9 39 9 9 39 9 9
4 34 4 4 34 4 4 34 4 4
5 35 5 5 | 35 5 5 35 5 5
6 36 6 6 36 6 6 36 6 6
1 31 1 1 31 1 1 31 1 1
2 32 2 2 32 2 2 32 2 2
3 33 3 3 33 3 3 33 3 3
2 .30 o4 0 30 ¥ g 1 30 g /
. 2E . 2E . . 2E . .
+ 2B + + 2B + + 2B + +
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HEXADECI MAL CODE/ CHARACTER GENERATI ON

UNSHI FTED SHI FTED CONTROL
KEY# Synbol Synbol Synbol
gggé Di spl ayed* gggé Di spl ayed* gggé Di spl ayed*
6574 | 6575 6574 | 6575 6574 [ 6575
SPECI AL KEYS
LOAD 8C None | Fg 8C | None FE 8C | None | Fg
MODE SELECT 80 None | None 80 None | None 80 None | None

- 97 None | None 97 None None 97 None | None
81 None | None 81 None None 81 None | None

® 93 None | None 93 None | None 93 None | None

- 9A None | None 9A None | None 9A | None | None

HOVE CURSOR 8E None | None 8E None | None 8E None | None

CLEAR 8B None | None 8B None | None 8B None | None
#Vertical line between characters indicates dual character key.

*Character generated is displayable and transmttable. “None” nmeans no

code is generated or no synbol is displayed. Return is defined in
Section 7.7.11, and line feed in Section 7.7.12, on page VII-24.

7.7.2  Space Bar

Pressing the Space Bar, shifted or unshifted, generates the
ASCI | space code (20) and noves the cursor one space to the right.

7.7.3 Arithmetic Pad Keys

Except for the division synbol key (), these keys enter the
applicabl e character into the Sol. The division synbol key enters a
forward slash (/) character. SHI FT does not affect these keys.

The arithmetic pad is useful for entering |arge anmounts of
numeri cal data. Each key in the pad duplicates its correspondi ng
nunmeric, period (decimal point), dash (mnus), plus (addition),
asterisk (multiplication) and forward slash (division) key in the
"typewiter" group of keys. That is, pressing one of the pad keys does
the sane thing as pressing its corresponding key in the "type-witer"

group.
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7.7.4 ESCAPE Key

Pressi ng ESCAPE, shifted or unshifted, generates the ASCl I
escape character (1B). The character is displayed.

7.7.5 BREAK Key

Pressi ng BREAK, shifted or unshifted, forces the SDI out put
line to a space level for as long as the key is depressed. No
character is displayed. (Sone communi cations systens use this
feature.)

7.7.6  TAB Key

Pressing TAB, shifted or unshifted, generates the ASCII
hori zontal tab character (09). The character is displayed.

7.7.7 Control (CTRL) Key

CTRL, shifted or unshifted, is used w th al phanuneric,
punctuati on and synbol keys to initiate functions or generate the
characters defined in Table 7-4. Table 7-5 defines the ASCI| control
characters. The characters in Table 7-5 are not always di splayed on
the video nonitor.

A control sequence (e.g., CIRL plus J, which produces ASCII
line feed) requires that CTRL be pressed first and held down while the
ot her key or keys are pressed in sequence.

7.7.8 SHI FT Key and SHI FT LOCK Key/ I ndi cat or

The SHI FT key generates no code and is thus not displayed. It
is interpreted as a direct internal operation, and when pressed
specifically shifts the keyboard from | ower case to upper case and from
the |l ower to upper character on dual character keys as on a typewiter.
The keyboard remains in upper case as long as SH FT is held down.

Pressing SH FT LOCK to turn the indicator |ight on
el ectronically locks the SH FT key in the upper case position. Again,
no code is generated and no character is displayed. Pressing SH FT
returns the keyboard to | ower case and causes the SH FT LOCK i ndi cat or
light to go out.

7.7.9 UPPER CASE Key/ I ndi cat or

Pressing this key, shifted or unshifted, to turn the indicator
light on activates the upper case keyboard function so that al
al phabetic characters entered fromthe keyboard, regardless of SH FT
key status, are transmtted as upper case characters. (Dual character
keys, however, do respond to the SH FT key.) Wth the indicator |ight
on, the Sol keyboard essentially sinulates a teletype (TTY) keyboard.

Pressing UPPER CASE to turn the indicator light off returns the
keyboard to normal SHI FT key operati on.
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Table 7-5. Control Character Synbols and Definitions.

HEXAC%EI:)%IMAL SYMBOL GENERATED BY DEFINITION
6574 Generator | 6575 Generator

06 L el AK Acknowledge
07 [~ BL Bell
08 "\ BS Backspace
18 X CN Cancel
oD < CR Carriage Return
11 C) Dl Device Control 1
12 6) D2 Device Control 2
13 Q@ D3 Device Control 3
14 4)) D4 Device Control 4
7F 7 Delete
10 = DL Data Link Escape
17 — EB End of Transmission Block
1B - © EC Escape
19 + EM End of Medium
05 X EQ Enquiry
04 é ET End of Transmission
03 J EX End of Text
ocC d'/ FF Form Feed
1c Bl FS File Separator
1D &J GS Group Separator
09 —» HT Horizontal Tab
oA — LF Line Feed
15 - NK Negative Acknowledge
00 O NU Null
1E d RS Record Separator.
1a $ SB Substitute
ol [ SH Start of Heading
OF @ ST Shift In
OE ® SO Shift Out
02 1 sX Start of Text
16 Il SY Synchronous Idle
1F 3 Us Unit Separator
OB $ VT Vertical Tab
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7.7.10 LOCAL Key/ I ndicator

The LOCAL key internally connects the SDI output to the SDI
i nput and di sables serial transm ssion. No character is displayed.
Pressing LOCAL, shifted or unshifted, to turn the indicator |ight on
sets Sol for local operation. Keyboard entries are not transmtted,
but they are "l ooped back” to the SDI input for display. That is, Sol
is not on "line". Pressing LOCAL to turn the light off ends |ocal
operation. This corresponds to the local/line operation of a TTY.

7.7.11 RETURN Key

Pressing RETURN, shifted or unshifted, generates the ASCl I
carriage return character (0D), which is not displayed, and noves the
cursor to the start of the line on which it resided prior to RETURN
bei ng depressed. (This is the sanme action as a TTY carriage return.)
RETURN al so erases all data in the line to the right of the cursor.

7.7.12 LINE FEED Key

Pressing LINE FEED, shifted or unshifted, generates the ASCl I
line feed character (0A), which is not displayed, and noves the cursor
vertically downward one line. (This is the sane action as a TTY line
feed.) Line feed action does not erase any data in the line to the
right of the cursor.

7.7.13 LOAD Key

The LOAD key character is displayed, but the key is non-
functional with CONSOL and SOLOS. The code generated by this key is
8C, and it may be used by a programto neet a specific need.

7.7.14 REPEAT Key

The REPEAT key generates no character and is consequently not
di spl ayed. Pressing REPEAT, shifted or unshifted, and anot her key at
the sane tinme causes the other key to repeat at an approximate rate of
15 times per second as long as both keys are held down. Pressing
REPEAT at the sanme tine as UPPER CASE perforns a restart. See Section
7.5.2 on page VII-13.

7.7.15 MODE SELECT Key

Pressing this key, shifted or unshifted, generates the code 80
and causes Sol to enter the command npde.

7.7.16 CLEAR Key
Pressi ng CLEAR, shifted or unshifted, erases the entire screen

and noves the cursor to its "home" position (upper left corner of the
screen).
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7.7.17 Cursor Control (HOVE CURSOR and Arrows) Keys

Fi ve keys control basic cursor novenent. They are HOVE CURSOR
and the four keys with arrows. None are affected by SH FT status, and
none are displayed or transmtted.

Pressi ng HOVE CURSOR noves the cursor to its honme position--the
first character position in the upper left corner of the screen.

To nove the cursor up, down, left or right, press the
applicable "arrow' key. Each tine you press a key the cursor noves one
unit in the direction you wi sh--one space horizontally or one line
vertically. These keys may be used with REPEAT. The cursor will not
nmove across any margin of the screen with these four keys.

7.8 BASI C OPERATI ONS
7.8.1 Swi tching From Term nal To Conmand Mode

To swwtch fromtermnal to conmand node, sinply press the MODE
SELECT key. Sol enters the command node, issues a pronpt character
( >) and waits for a conmand i nput.

7.8.2 Swi t ching From Command To Term nal Mode

To switch fromcommand to term nal node, press UPPER CASE, TERM
and RETURN in that order. Sol enters the term nal node and al
keyboard data will be sent to the SDI output and ail data received
(i ncluding "l ooped back” data) will appear on the screen.

7.8.3 Entering Conmands In The Command Mode

The various commands for CONSOL and SOLCS are described in
Section | X of this manual and the SOLOS Users' Manual respectively.

You can place nore than one command on the screen. For each
command, use the arrowed cursor control keys to position the cursor at
the start of a new line and begin the new command |line wth a pronpt
character ( > ).

A command i s executed when you press the RETURN key, and al
characters on the line to the left of the cursor are interpreted as the
command. This neans that if nore than one command line is on the
screen, you can execute any one of themas foll ows: position the
cursor with the arrowed cursor control keys to the right of the desired
command and press RETURN

Shoul d you nmake a m stake when entering a command, there are
two ways to correct it:

(Paragraph 7.8.3 continued on Page VII-26.)
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1. | f you see the error immediately (the error is to the
i medi ate left of the cursor), press the DEL key
(unshifted) to erase the m stake. Then make the
correction.

2. If the error is nore than one character position to the
| eft of the cursor, use the arrowed cursor control keys
to position the cursor over the m stake. Then meke the
correction

7.8.4 Keyboard Restart

To performa keyboard restart, press the UPPER CASE and REPEAT
keys at the sane tine. This key conbination perforns the sanme function
as a power on initialization or setting the RST swwtch to ON. Use the
keyboard restart to return to SOLOS/ CONSOL from 1) a program whi ch does
not recognize the MODE SELECT key or 2) a programthat is stuck in an
endl ess | oop.

7.9 Sol - PERI PHERAL | NTERFACI NG
7.9.1 Audi o Cassette Recorders

Your Sol is capable of controlling one or two recorders. The
i nterconnect requirenments for one recorder were previously covered in
Paragraph 7.4.1 in this section.

Since the Sol has only one audi o i nput and one audi o out put
j ack, however, the interconnect requirements for two recorders are
sonewhat different than for one.

You wi Il need two "Y" adapters, one to feed the single Sol
audi o output to the AUXILIARY input of two recorders and the other to
feed the MONI TOR out put of two recorders to the single Sol audio input.
(If you intend to use the Audio In and Qut cabl es described in
Paragraph 7.4.1 in this section, mniature phone jack-to-two mniature
phone plug adapters are required.) Since the recorder outputs are nost
i kel y unbal anced, we al so suggest that you incorporate 1000 ohm
resistors in the MONI TOR adapter as shown in Figure 7-5 on Page VII-29.
Figure 7-5 also illustrates, in schematic form how to connect two
recorders to your Sol.

When using two recorders you may read or wite to both under
programcontrol as well as read one tape while witing on the other.
If you intend to read one tape while witing on the other, however, you
may have to disconnect the MONITOR plug fromthe wite unit, with the
need for disconnect being determ ned by the recorder design. The
MONI TOR di sconnect must be made if the recorder has a
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"nmonitor" output in the record node. (Panasonic RQ 413S and RQ 309DS
do, for exanple.)

NOTE 1

Recorders on which the "nonitor" jack is
| abel ed MONI TOR usual |y provi de a nonitor
output in the record node. |If the jack
is | abel ed EAR or EARPHONE, the recorder
usual | y does not provide a nonitor out put
in the record node.

NOTE 2

To determine if your recorder provides a
nmonitor output in the record node, instal
a bl ank tape, plug earphone into "nonitor

j ack and m crophone i nto M CROPHONE | ack,
set recorder controls to record, and speak
into m crophone while listening with the
ear phone. |If you hear yourself through

t he earphone, your recorder does provide a
nmonitor output in the record node.

Wite Qperations. Oher than placing the recorder(s) in the
record node, |oading the cassette(s) and making sure that the head(s)
is on tape (not |eader), no manual operations are needed to wite on
t ape.

In the case of two recorders, however. Unit 1 and 2 nust be
specified in the SAVE command in order to select the desired recorder.
A default selects Unit 1. Refer to your SOLCS Users' Manual for
instructions on how to use tape conmands.

Read Operations. In order to read a specific file on tape, you
must start the tape at |east two seconds ahead of that file. This
delay allows the Sol audio cassette interface circuitry and the
recorder playback electronics to stabilize after power is turned on.
Since all file searches are in the forward direction, the sinplest
approach is to fully rewind the cassette(s) before a read operation
unl ess you know that the file of interest is advanced at |east two
seconds. (See Paragraph 7.4.3, Step 21 for instructions on howto
rewi nd the tape.)

For a read operation, proceed as foll ows:
1. Load cassette(s) as just descri bed.
2. If only one recorder is used, set its volunme contro

at mdrange. Wth two recorders, set both vol une
controls at their high end.
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Sol RECORDER
CONNECTI ONS CABLI NG CONNECTI ONS
R - _
09, ! o0 M
o o e Sty
| AUXI LI ARY
Shi rld d Cabl L | nput
(A $ o1 ae © R = (A (uit 2)
(J7) L w—e— [ I} MONI TOR
Audi o C]::l:; (Unit 1)
I'N _%) "
| MONI TOR
- D (Unit 2)
(J8) (B) (B) RENMOTE
Nbaor ] | (Unit 1)
(J9) (B Speaker VWre-==::i: (B meNOTE
M)tzor aal = (Unit 2)

(A) M niature Phone Pl ug
(B) Subm ni ature Phone Pl ug
Rl = R2 = 1000 ohms, 1/4 watt

Figure 7-5. Connecting Sol to two cassette recorders

3. Set recorder(s) tone control(s) at the top of the range
(maxi mum treble).

4. Set PLAY control(s) for playback node.

5. Gve Sol the GET or "GET, then Execute" conmand as
appropriate. (Refer to your SOLCS Users' Manual for
instructions on how to use tape conmands.)

7.9.2 Serial Data Interface (SDI)

The Sol Serial Data Interface (J1) is capable of driving an RS-
232 device, such as a nodem or a current |oop device, such as the
ASR33 TTY.

S3 (Baud Rate) and S4 (Parity, Wrd Length, Stop Bits and
Ful | /Hal f Dupl ex) are used to select the various serial interface
options as described in Paragraphs 7.5.7 through 7.5.11 in this
section.
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Set S3 switches to select the Baud rate required by the nodem
or current |oop device. (Standard 8-level TTY's operate at 110 Baud,
S3-2 ON and all other S3 switches OFF.) For standard 8-level TTY' s and
nost nodens, set all S4 switches OFF. (This selects eight data bits,
two stop bits, no parity bit and full duplex operation for the SDI

Figures 7-6 and 7-7 show exanples of current | oop and nbdem
i nterconnections to the Sol SDI connector (JlI). The ASR33 TTY is used
toillustrate a current |loop interconnect, and the Bell 103 nodemis
used to illustrate a nodem i nterconnect.

When operating in the termnal node and full duplex. Sol
keyboard data is transmtted out on Pin 2 of Jl and date received on
Pin 3 of JI is displayed on the video nmonitor. In the conmand node,
SOLCS set in and out conmands can be used to channel output data and
i nput data through the SDI. (Refer to your SOLCS Users' Manual for
instructions on how to use the set conmands.)

In either node, the LOCAL key directly controls the SDI. Wth
the LOCAL indicator |light on, received data is ignored and keyboard
data is not transmtted. It is, however, |ooped back for display on
the video nonitor. Wth the LOCAL |light off, received data is
di spl ayed and keyboard data is transmtted but not displayed unless it
i s echoed back.

7.9.3 Parall el Data Interface (PDl)

The Sol Parallel Data Interface (J2) is used to drive parallel
devi ces such as paper tape readers/punches and line printers. It
provi des ei ght output data lines, eight input data |ines, four
handshaki ng signals and three control signals. The latter allow up to
four devices to share the PDI connector. (See Appendix VII for J2
pi nouts.)

The port address for parallel input and output data is FD
(hexadeci mal ), and the control port address for the PDI is FA
(hexadecimal). PXDR is available at bit 2 of port FA. Wen this bit
is set to 0, the external device is ready to receive a byte of data.
PDR is available at bit I of port FA, with O indicating the external
device is ready to send a byte of data. Parallel Unit Select (PUS) is
controlled by bit 4 of port FA. The input and output enable |ines are
avai lable for tri-stating an external two-way data bus.

Use of the three control signals is optional and is unnecessary
when only one device is connected to the PD connector.

(Paragraph 7.9.3 continued on Page 31.)
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(J1) ASR33 TTY
Sol SDI BARRIER STRIP
CONNECTOR (Right Rear)
(E}__ Signal Ground (SG) sl —
FRINT
MECHANISM
@ Current Loop Output (CLO) 2] + |
(:) Loop Receiver 1 (LR1)
(g? Loop Receiver 2 (LR2) 3
(23 Loop Current Source (LCS) 2] o\

CAUTION: PINS 1 AND 2 ON TTY BARRI ER STRI P
CARRY 120 V ac LI NE VOLTAGE.

Figure 7-6. Connecting Sol SDI to current |oop device such as TTY.

(J1)
sol SDI
CONNECTOR

Transmitted Data (TD)

BELL 103
MODEM

Received Data (RD)

Signal Ground (SG)

Data Set Ready (DSR)*

0000

20 Data Terminal Ready (DTR)**

0000

*Avail able at bit 1 of port F8. Term nal node
software (SOLCS et al) does not use this signa
and transmts data whether or not the nodemis
r eady.

**Sol is wred so that DIR i ndicates a ready
condi ti on whenever power is on.

Figure 7-7. Connecting Sol SDI to communi cati ons nodem
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In Figure 7-8, the Adiver OP80 Manual Paper Tape Reader is

used to illustrate a typical PD interconnect.

. 10 CHANG NG THE FUSE

Sol is protected with a 3.0 anp Sl o-Blo fuse housed on the

rear panel (see Figure 7-1 on Page VII-6). To renove the fuse,
turn Sol off, disconnect power cord, turn fuse post cap one quarter
turn countercl ockw se, pull straight out and renpove fuse from cap.

To install a fuse, insert fuse in cap, push in and turn

one-quarter turn cl ockw se.

(J2)
Sol PDI
CONNECTOR
Rev D* Rev E*

pad

[
=
(2]

0

)
Ol

GOOEEE®®O®

- POVNER +
SUPPLY

7

!
GOOE000000
3
®OEEEOEOEEEO

?
o

NOTE: +5 V dc is not available at J2. The use of an external
+5 V dc power supply with its ground connected to Pin 1
of J2 (Sol chassis ground) is recommended.

*Sol - PC Board

Figure 7-8. Connecting Sol PDI to parallel device.
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8.1 | NTRCDUCT! ON

This section concerns itself with the hardware aspects of the
Sol Ternminal Conputer™™. It specifically deals with the operation of
t he power supply and the logic associated with the Sol - PC and key-
board. Descriptions of software and the operation of the circuitry
contained in the nultitude of integrated circuits (ICs) used in the
Sol fall outside the scope of this section. |In sonme cases, references
to other publications or sections in this manual are provided when it
is felt that additional information will contribute to a better un-
der st andi ng of how Sol operates. Should the reader wish to delve
further into the operation of a specific IC, we suggest that he study
the appropriate data sheet for that IC

The section begins with an overview of the Sol design. A
bl ock di agram anal ysis then provides the reader with an understandi ng
of the rel ationship between the functional elenents of the Sol-PC
This anal ysis sets the stage for detailed descriptions of the cir-
cuitry that nakes up these elenents. The section concludes with a
bl ock di agram analysis and circuit description of the keyboard.

8.2 OVERVI EW

The Sol Terninal Conmputer™™ as the nane inplies, is both a
term nal and computer. It is designed around the S-100 bus structure
used in other 8080 m croprocessor-based conputers and incor porates
all of the circuitry needed to performeither function. |In essence,
Sol conbines a central processor unit (CPU) with several S 100 peri-
pheral nodul es--nmenory, keyboard input interface (including the key-
board), video display output interface plus audio cassette tape,
paral l el , and serial input/output (1/O interfaces. Sol-20 also in-
cludes a five-slot backpl ane board for adding other menory and 1/0O
nmodul es that are conpatible with the S 100 bus.

An 8080 mi croprocessor (the CPU) is the "brain" of the Sol
It controls the functions perfornmed by the other system conponents,
obtains (fetches) instructions stored in nenory (the progran), ac-
cepts (inputs) data, manipul ates (processes) data according to the
i nstructions and comuni cates (outputs) the results to the outside
worl d through an output port. (For information on 8080 operation
refer to the "Intel ® 8080 M croconputer Systenms User's Manual . ")

As shown in the Sol Sinplified Block D agram on Page X-24 in
Section X, data and control signals travel between the CPU and the
rest of the Sol over three buses: 1) a 16-1ine Address Bus, 2) an
eight-line Bidirectional Data Bus, and 3) a 28-1ine Control Bus which
is interfaced to the CPUwith support logic circuitry. (Note that
the use of a bidirectional data bus permits eight lines to do the
wor k of 16, eight input and eight output.) These three buses account
for the bulk of the S 100 Bus which connects the Sol to expansion
menory and 1/ O nodul es.
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In the Sol-20, the S-100 Bus structure takes the formof a
five-slot backplane board. It consists of a printed circuit board
with 100 lines (50 on each side) and five edge connectors on which
i ke-nunbered pins are connected from one connector to another
Functionally, the Sol version of the S 100 Bus is conprised of:

1. Sixteen output address lines fromthe CPU which are input
to all external nenmory and 1/Ocircuitry. (Direct menory
access (DMA) devices must generate addresses on these
lines for DVA transfers.)

2. FEight data input/output lines that transfer data between
external nenory and 1/0O devices and the CPU or DVA de-
vices. (These eight lines are paralleled with eight
ot her bus lines.)

3. Eight status output lines fromthe CPU support | ogic:
Menory and 1/ O devices use status signals to obtain in-
formati on concerning the nature of the CPU cycle. (DVA
devi ces nmust generate these signals for DVA transfers.)

4. N ne processor command and control |ines: Si x of these
are output signals fromthe CPU support |ogic; three of
them are input signals to the CPU support logic from
menory and 1/O devices. (In a DVA transfer, the DVA de-
vi ce assunmes control of these lines.)

5. Five disable lines: Four of these are supplied by a DVA
device to disable the tri-state drivers on the CPU out-
puts during DVA transfers. The fifth is a derivative of
the DBIN output fromthe CPU, and it is used to disable
any nenory addressed in Page ft. Use of this disable is
optional with a junper.

6. Two input lines to the CPU support |ogic which are used
for requesting a wait period. One is used by nmenory and
I/ O devices and the other by external devices.

7. Six power supply lines which supply power to expansion
nodul es.

8. Three clock |ines.
9. Four special purpose signal lines.
10. Thirty-one unused |i nes.

Definitions for each S-100 Bus |line, as used in the Sol, are
provi ded on Pages AVII1-3 through AVII-6 in Appendix VII.

In addition to the S-100 Bus structure, Sol also uses an
ei ght-1ine keyboard input port, an eight-line parallel input port,
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an eight-line parallel output port, an eight-line sense switch |logic
i nput port, and a unidirectional eight-line internal data bus.

The use of a unidirectional (input) data bus accommodat es
Sol's internal lowdrive nenory and 1/ O devices that do not neet the
heavy drive requirenment of the bidirectional data bus. The lowdrive
requi renent of the internal bus also allows using the tri-state cap-
abilities of the UART's (Universal Asynchronous Receiver/Transnitter)
in the serial and audi o cassette |I/Ocircuits without additiona
drivers.

Al CPU data and address lines are buffered through tri-state
drivers to support a larger array of menory and I/ O devices than
woul d ot herwi se be possible with the 8080 output drive capability.
Data input to the CPUis selected by a four-input multiplexer from
t he Keyboard Port, Parallel Port, Bidirectional Data Bus and Internal
Data Bus. The Internal Data Bus is the source of all data input to
the CPU from Sol's internal nmenory, the serial interface and the
cassette interface. The Bidirectional Data Bus is the source of al
data fed to nenory and 1/ O both internal and external. It is also
the source of data input to the CPU fromeight internal sense swtch-
es as well as fromexternal nenory and 1/0QO

8.3 BLOCK DI AGRAM ANALYSI S, Sol - PC
8.3.1 Functional El enments And Their Rel ationships

As can be seen in the Sol bl ock diagramon Page X-24 in Sec-
tion X, timng signals for Sol are derived froma crystal controlled
oscillator that produces a "dot clock"” frequency of 14.31818 Mz.
(This frequency, four times that of the NISC col or burst, provides
conpatibility with col or graphics devices.) The dot clock is applied
directly to the Video Display Generator circuit and divided in the

O ock Generator to provide f1, f2 and CLOCK. CLOCK synchroni zes al

control inputs to the 8080, f1 and f2 are the nonoverl apping, two
phase cl ocks required by the 8380

Menory internal to the Sol is divided between 2K of ROM ( Read
Only Menory), 1K of System RAM (Random Access Read/ Wite Menory) and
1K of Display RAM The ROM pernanently stores the instructions that
direct the CPU s activities. (To enhance Sol's versatility, this
particular menory is on a plug-in "personality nodule". Thus, Sol
can be easily optimzed for a particular application by plugging in a
personality nodul e that contains a software control program desi gned
for the task. The CONSOL and SCOLOS prograns, which are described in
Section | X, are exanples of such personality nodules.) D splay RAM
stores data for display on a video nonitor, and the System RAM pro-
vi des tenporary storage for prograns and data. All nenories are ad-
dressed on the Address Bus (ADRO-15) and, except for the D splay RAM
i nput data to the CPU on the Internal Data Bus (INTO-7). Data entry
into both RAMs is done on the Bidirectional Data Bus (D Q0-7).
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As can be seen, Sol's internal nenory consists of four con-
tiguous 1024-byte pages. There are two pages (CO and C4, hexadeci mal
or hex) of ROM with Page CO at hex addresses CO00 through C3FF and
Page C4 at hex addresses C400 through C7FF. System RAM (Page C8) is
at hex addresses C800 through CBFF, and Di splay RAM (Page CC) is at
hex addresses CCOO0 through CFFF.

The six high order bits of the address are decoded in the
Address Page and 1/0O Port Decoder to supply the required four nenory
page selection signals. The I/O Port Decoder portion of this cir-
cuit decodes the eight high order address bits to provide outputs
that control Data Input Miltiplexer switching, Data Bus Driver en-
abl enent and 1/ 0O port sel ection.

The video display section consists of the Video D splay Gen-
erator and Display RAM The RAMis a two-port nmenory, with the CPU
havi ng the higher priority. Screen refresh circuitry in the Video
Di spl ay Generator controls the second port to call up data as needed
for conversion by a character generator ROMinto video output signals.
O her circuitry generates horizontal and vertical sync and bl anking
signals as well as cursor and video polarity options.

A 1200 Hz signal, extracted fromdot clock by a divider in
the Video Display CGenerator, drives the Baud Rate Generator. This
generator supplies the receive and transmt clocks for the serial
data interface (SDI/UART) and provides ail frequencies required for
Baud rates between 75 and 9600. It also supplies clock signals to
the Cassette Data Interface (GD).

A UART controls data flow through the Serial Data Interface
(SDI/ UART) and provides for conpatibility between the Sol and a data
conmuni cati ons system be it RS-232 standard or a 20 ma current | oop
device. In the transmt node, parallel data on the Bidirectional
Data Bus is converted into serial formfor transm ssion. Received
serial data is converted in the receive node into parallel formfor
entry into the CPU on the Internal Data Bus. SDI/UART status is al so
reported to the CPU on the Internal Data Bus. The SDI/UART channel
is enabled by the port strobe fromthe Address Page and I/ O Port
Decoder .

Circuitry within the GD derives timng signals from cl ocks
supplied by the Baud Rate CGenerator. The Cassette Data UART func-
tions to 1) convert parallel data on the Bidirectional Data Bus into
serial audio signals for recording on cassette tape, and 2) convert
serial audio signals froma cassette recorder into parallel data for
entry into the CPU fromthe Internal Data Bus. Note that Cassette
Data UART status is also reported to the CPU on the Internal Data
Bus. Again, a UART perforns the necessary parallel-to-serial and
serial-to-parallel conversions. Oher GD circuitry performnms the
needed digital -to-audi o and audio-to-digital conversions and provides
the signals that allow notor control for two recorders. As with the
SDI / UART, the Cassette Data UART is enabled by a port strobe fromthe
Address Page and 1/0O Port Decoder.
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Qut put data fromthe CPU that is channel ed through the Paral -
lel Port (PP) is latched fromthe Bidirectional Data Bus by the par-
allel strobe fromthe Address Page and 1/O Port Decoder. This data
is made avail able at P2, the PP connector. Parallel input data
(PIDO-7) on P2, however, is fed directly to the Data I nput Milti-
pl exer for entry into the CPU

As can be seen, keyboard data (KBDO-7) fromJ3 is also fed
directly to the Data I nput Miltiplexer. The keyboard data ready
flag, though, is input to the CPU on the internal data bus.

The remaining internal source of data input to the CPUIis
the Sense Switch Logic, with the data being i nput on the Bidirec-
tional Data Bus. This is an eight-switch Dual Inline Package (D P)
array that lets the CPU read an eight-bit word when it issues the
sense switch strobe via the Address Page and I/ O Port Decoder. The
sense switch data source is available to interact with the user's
sof t war e.

CPU Support Logic accepts six control outputs fromthe CPU
status information fromthe CPU s data bus and control signals from
the Control Bus. It controls traffic on the data buses by generat-
ing signals to 1) select the type of internal or external device
(memory or 1/O that will have bus access and 2) assure that the de-
vice properly transfers data with the CPU

8.3.2 Typi cal System Qperation

Basi ¢ Sol systemoperation is as follows: The CPU fetches
an instruction and in accordance with that instruction issues an
activity command on the Control Bus, outputs a binary code on the
Address Bus to identify the menory | ocation or I/O device that is to
be involved in the activity, sends or receives data on the data bus
with the selected nenory |location or 1/0O device, and upon conpl etion
of the activity issues the next activity conmand.

Let's now | ook at sone typical operating sequences.

Keyboard Data Entry and Display. Assunme the "A" and SH FT
keys on the keyboard are pressed. The keyboard circuitry converts
the key closures into the 7-bit ASCII (Anerican Standard Code for
I nformation | nterchange) code for an "A" {1000001) and sends a key-
boar d-dat a-ready status signal to the CPU on the Internal Data Bus.
The nmonitor programin ROMrepetitively "l ooks" for the status
signal. Wen it finds this signal the programenters its keyboard
routi ne and enabl es the transfer by switching the Data I nput Milti-
pl exer to the keyboard bus via the Address Page and 1/ O Port Decoder

Fol | owi ng programinstructions, the CPU addresses the Display
RAM on the Address Bus to deterni ne where the next character is to

appear on the screen. It then stores the ASCII code for the "A" at
the appropriate location in the D splay RAM and adds one to the cur-
sor position in readi ness for the next character. (Addressing is
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done over the Address Bus; cursor position and the "A" enter the D s-
play RAM on the Bidirectional Data Bus.) The CPU is now finished
with the transfer, and will issue the next activity command.

VWhen the refresh control circuitry calls up (addresses) the
"A" fromthe D splay RAM the character generator ROM decodes the
ASCl | -coded "A" that is input fromthe D splay RAM and generates the
"A" dot pattern (see Figure 8-5 and 6) in parallel form The ROM
output is serialized into a video signal and conbined with a conpo-
site sync signal to provide an Electronic Industries Association
(EIA) conmposite video signal for display on an external video nonitor.

SDI / UART Transfer and Display. A data transfer through the
SDI/UART is simlar to a keyboard entry, but data can be transferred
in either direction.

Assune the SDI/UART wants to transfer an "A" froma nodemto
the CPU for display on a video nonitor. The ASCI| code for the "A",
received in serial formfromthe nodemon the serial data input of
the SDI connector (JI), is fed to the SDI/UART. |In the receiver sec-
tion of the UART the serial data is converted into parallel formand
placed in the UART's output register. The UART al so sends a "recei ved
data ready" status signal to the CPU on the Internal Data Bus. When
the programin ROM checks and finds the status signal, the program
enters the SDI routine, and enables the transfer by switching the
Data input Multiplexer to the Internal Data Bus. The "A" enters the
CPU on the Internal Data Bus and is sent to the Display RAMon the
Bidirectional Data Bus. Operations involved in displaying the "A"
are identical to a keyboard entry.

Now assune the CPU wants to send an "A' to the SDI/UART for
transm ssion. The CPU, under programcontrol, sends the SDI/UART
status i nput port strobe via the Address Page and I/ O Port Decoder
to the UART. In turn, the UART responds with its status on the Inter-
nal Data Bus. Assuming the UART is ready to transmt, the CPU pl aces
the ASCIlI code for the "A" on the Bidirectional Data Bus and sends
the SDI/UART data output port strobe which | oads the Bidirectional
Data Bus content into the UART's transmitter section. The "A" is
serialized by the UART and sent out the transmtted data pin of Jl.

8.4 POAER SUPPLY ClI RCUI T DESCRI PTI ON

Refer to the Sol - REG and Sol -10 or Sol -20 Power Supply Sche-
matics in Section X, Pages X-12, 13 and 14.

The Sol power supply consists of the Sol - REG regul at or and
either the Sol-10 or Sol -20 power supply conponents. An 8 V dc un-
regul ated supply in the Sol-20 is the only difference between the
two. We will, therefore, describe the complete Sol-10 supply fol -
| owed by the unregulated 8 V dc supply in the Sol -20.
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Fused primary power is applied through S5 to T1 (T2 in the
Sol -20). FwB1l, a full-wave bridge rectifier, is connected across
the 8-volt secondary (green leads). The rectified output is filtered
by C8 and applied to the collector of QL. Ql, a pass transistor, is
driven by @, with the two connected as a Darlington pair. The out-
put of QL is connected to R1 which serves as an overload current
sensor.

An overload current (approximately 4 anps) increases the
vol tage drop across RL. The difference is anplified in one-half of
U2 (an operational anplifier) and the output on pin 7 turns @ on.
@B in turn "steals" current fromQL-Q and diverts current fromthe
output on pin 1 of U2. This in effect turns the supply off to reduce
the current and voltage. Note that the circuit is not a constant
current regulator since the current is "fol ded back” by R6 and RS.
The current is reduced to about 1 anp as the output voltage falls
to zero.

Di vi der network R11 and R12, which is returned to -12 volts,
senses changes in the output voltage. |If the output voltage is 5
volts, the input on pin 2 of U2 is at zero volts. U2 provides a
positive output on pin 1 if pin 3 is nore positive than pin 2 and a
negative output for the opposite condition

VWhen the output voltage falls below 5 volts, pin 2 of U2
goes nore negative than pin 3. This nmeans pin 1 of U2 goes posi-
tive to supply nore current to the base of QL. The resulting in-
crease in current to the |oad causes the output voltage to rise
until it stabilizes at 5 volts. Should the output voltage rise above
5 volts, the circuit operates in a reverse nmanner to | ower the
vol t age.

Protecti on agai nst a serious over-voltage condition (nore
than 6 volts) is provided by SCR1, D1, R2, R13, R14 and C8. Zener
di ode, (Dl1), with a 5.1 zener voltage, is connected in series with
R13 and R2. Wen the output voltage exceeds about 6 volts, the re-
sulting voltage drop across R2 triggers SCRL to short the fol dback
current to ground. Since the overload current circuit is also work-
ing, the current through SCR1 is about 1 anp. Once the current is
removed, this circuit restores itself to its normal condition; that
is, SCR1 turns off. R13, R14 and C8 serve to slightly desensitize
the circuit so that it will not respond to snmall transient voltage
spi kes.

Bridge rectifier FWB2, connected across the other Tl second-
ary, supplies +12 and -12 V dc. The positive output of FWB2 is fil-
tered by C5 and regulated by IC regulator UL. The negative out put
is filtered by C4 and regulated by U3. Shunt diodes D3 and D4 pro-
tect UL and U3 agai nst di scharge of C6 and C7 when power is turned
off. (Note that should the -12 volt supply short to ground, the
+5 volt supply turns off by the action of U2.
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Unregul ated -16 and +16 V dc, at 1 anp, fromthe filtered
out puts of FWB2 are nmade available on term nals X6 and X5. These are
not used in the Sol-10, but they are supplied to the backpl ane board
in the Sol-20 to drive S-100 Bus nodul es.

In the case of the Sol -20, the power transfornmer (T2) has an
additional 8-volt secondary winding and a third bridge rectifier
(FWB3) to supply +8 V dc at 8 anps. The output of FWB3 is filtered
by C9 and controlled by bl eeder resistor R13. Again, this voltage is
supplied to the backpl ane board in the Sol -20.

Sol -20 al so includes a cooling fan powered by the AC |ine
vol t age.

8.5 Sol - PC Cl RCUI T DESCRI PTI ONS
8.5.1 CPU and Bus
Refer to the CPU and Bus Schematic in Section X, Page X-15.

A crystal, two inverter sections in W2 and four D flip-flops
(W90) and associ ated | ogi c make up the C ock Cenerator

The two W92 sections function as a free-running oscill ator
that runs at the crystal frequency of 14.31818 MHz. R133 and R134
drive these two sections of U92 into their linear regions, and C61
and 64 provide the required feedback |oop through the crystal. U77,
a permanently enabled tri-state non-inverting buffer/anplifier, fur-
ni shes a high drive capability.

Thi s fundanental clock frequency is fed directly to the Video
Di spl ay Generator and to the clock inputs of U90. W0 is a four-
stage register connected as a ring counter that is reset to zero when
power is applied to the Sol. This reset is acconplished with D8,
R104 and C39.

The bits contained in the ring counter shift one to the right
with every positive-going clock transition, but the output of the
| ast stage is inverted or "flipped" before being fed back to the input
In a sinple four-stage "flip-tail"” ring counter, the contents would
progress fromleft to right as follows: 1000, 1100, 1110, 1111, 0111
0011, 0001, 0000--on the first through eighth cl ocks respectively.
The hypot heti cal counter would go through eight states, dividing the
cl ock by eight.

The Sol counter, however, is a nodified flip-tail ring coun-
ter that can be configured to divide by one of three divisors--5, 6
or 7. This is made possible by using a two-i nput NAND gate (W91) in
t he feedback path and three junper options (no junper, D-to-C and
D-to-E) to alter the feedback path. Let's see how it works.
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Sol is normally configured with the D-to-E junper installed
to neet the clock requirements of the 8080A CPU. Wth this junper
installed, the outputs of the third and fourth U30 stages are applied
to pins 9 and 10 of W1. Assuming U30 is reset to zero, pin 8 of W91
is high, and on the first clock pulse the counter contents change to
1000. (Refer to 2.045 MHz d ocks portion of Figure 8-1 on Page
VII1-11.) Pin 8 of W1 cannot change until the fourth state (1111),
at which time it goes to zero. On the fifth clock pul se the counter
changes to 0111. Again, pin 8 of W1 cannot change from zero until
one of its inputs changes. As shown in Figure 8-1, the third U930
stage (C) changes on the seventh clock. The counter now stands at
0001, and on the eighth clock the counter flips to 1000 and the count
cycle repeats. The pattern is thus 1000, 1100, 1110, 1111, 0111
0011, 0001. W90 consequently goes through seven states. W have a
3.5-stage counter that divides DOT CLOCK by seven to supply a 2.045
MHz out put .

Wth no junper installed, pin 10 of W1 is pulled high by
R105, and W91 operates as a sinple inverter for feeding back the
output of the third U0 stage. In effect we have a three-stage coun-
ter that operates in a simlar manner to that described in the pre-
cedi ng paragraph. It gees through six states (100, 110, 111, 011
001, 000) to divide DOT CLOCK by six which produces a 2.386 Mz out-
put. The timng for this option is also shown in Figure 8-1.

Let's now put the D-to-C junper in. The feedback in this
case is the NAND conbi nation of the outputs fromthe second (B) and
third (C W0 stages. This gives us a 2.5-stage counter that divides
DOT CLOCK by five. As can be determined fromthe 2.863 MHz portion
of Figure 8-1, the counter has five states with this option, and the
count pattern is: 100, 110, 111, 011, 001

Qut puts from U0 are applied to the | ogic conprised of the
remai ning three sections in W1. This logic and the A-to-B junper
option permts extracting clock pul ses of varying widths and rel a-
tionships to each other fromvarious points within the counter. W

extract two clock signals: f1 on pin 6 of W1 and f2 on pin 11 of
W1. (The ability to select the frequency and pulse width for f1 and

f2 permits the use of either the 8080A, 8080A-1 or 8080A-2 CPU for
U105. The "A" version is the slowest speed unit, the "A-2" has
an internedi ate speed, and the "A-1" is the fastest.) Let's now

see how the pulse width of f1 and f2 are deternined

f1 on pin 6 of NAND gate U91 is low only when its two inputs
are high, and this happens only when there is a 1 in the second and
fourth stages of WU90. This occurs during the tinme between the fourth
and sixth fundamental clocks for 2.04 MHz operation--the fourth and
fifth clocks for 2.38 Mz and 2.86 Miz. Keeping in mnd that the
fundanmental clock period is 70 nsec, it is readily seen that the | ow
frequency pulse train on pin 6 of W1 has a pulse width of 140 nsec
and the two hi gher frequency pul se trains have a pul se width of 70
nsec. (Refer to Figure 8-1 on Page VIII-11.)
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The A-to-B junper is installed when the 8080A or 8080A-1 CPU

is used in the Sol. Note that the output (f2) on pin 11 of NAND gate
W91 is low only when the output on pin 3 of NOR gate W91 is high.
(This section in W1 is actually a two-input NAND gate which is func-
tionally the same as a two-input NOR gate.) Pin 3 of W1, with the
A-to-B junper in, is high when either the second (B) or third (C) U90
stage is at zero. As shown in Figure 8-1, this occurs between the
sixth and tenth DOT CLOCKS, or 280 nsec (4 x 70 nsec), for 2.04 Mz
operation. For 2.863 MHz, it occurs between the fifth and ei ghth
DOT CLOCKS for 210 nsec. The section of NAND gate W91 with its out-
put on pin 11 inverts the output on pin 3 of W1 and introduces a

slight delay to insure there is no overlap between f1 and f2.

Wth the A-to-B junper out, pin Il of W1 is |Iow only when
the second stage (B) of W90 is at zero. At 2.386 Mz, this occurs
between the fifth and eighth DOT CLOCKS for 210 nsec. This configu-
ration is used for the 8080A-2 CPU.

In summary, we have two non-overl appi ng pul se trains which
represent the 01 and 02 cl ocks required by the 8080 CPU, and the
pul se wi dths of these two clocks vary with frequency as foll ows:

FREQUENCY f1 PULSE W DTH f2 PULSE W DTH CPU
2.045 WHz 140 nsec 280 nsec 8080A
2.386 VHz 70 nsec 210 nsec 8080A- 2
2.863 VHz 70 nsec 210 nsec 8080A- 1

f1 and f2 are applied to S-100 Bus pins 25 and 24 respectively
t hrough inverters (U92) and bus drivers (U77). They are also capaci-
tively coupled to pins 2 and 4 respectively of driver Ul04, the phase
cl ock conditioner.

An additional clock, called CLOCK, is taken frompin 8 of

NAND gate W91. It occurs 70 nsec after f2. It is used on the Sol -PC
and is al so nade available on S-100 Bus pin 49 as a general 2.04,
2.38 or 2.86 MHz cl ock signal.

Three J-K flip-flops (U663 and 64) are used to synchroni ze the
READY, RESET and HOLD inputs to the CPU. All three are connected as
D-type flip-flops so that their outputs follow their inputs on the
lowto-high transition of the clock. The READY flip-flop input on
pins 2 and 3 of one section in U3 is either PRDY or XRDY fromthe
S-100 Bus; these are normally pulled high by R34 and R12 respectively.
S-100 Bus signal ! PRESET, which is normally pulled high by R55, inputs
the RESET flip-flop, the other section of U63. The HOLD flip-flop
(U64) input is P _HOLD, normally pulled high by R56, fromthe S 100
Bus. Pull up resistors R51, R50 and R53 insure that the high states
of these three flip-flops are adequate for the CPU.
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Di ode D7, A5 and R18 make up the POC (power on clear) cir-
cuit. Wen power is applied, 5 starts to charge slowy until it
reaches the threshold on pin 6 of U46, a Schmitt trigger. (By this
time the logic and 5 volt supply have stabilized. ) Wen the thresh-
old is reached, pin 1 of U46 suddenly goes low. The resulting output
on pin 8 of inverter W2 is initially low and then rapidly goes high
This signal is passed through a section of U77, a permanently enabl ed
noni nverting tri-state driver, as 'POCto S-100 Bus pin 99. It is
also inverted in a section of U45 to becone PCC

The output on pin 8 of W2 is also connected to pin 15 of
U63. Thus, pin 9 (RESET) of U3 is high to start the CPU in the
reset condition when the Sol is initially turned on

VWhen ! POC goes high, the RESET flip-flop section of U3 is
free to clock. Assuming !PRESET is not active, it will change state
on the first CLOCK transition. The resulting high on pins 10 and 5
of U63 cause pin 7 (READY) of W63 to go lowto place the CPUin the
not ready or wait state. This state is subsequently renoved on the
CLOCK transition followi ng the transition which renmoved the | ow from
pin 5 of U63. This helps prevent the CPU fromstarting in a crash
condi ti on.

The HOLD flip-flop (U64), however, is not affected by the POC
circuit, and was clocked to a low on pin 7 well before the RESET and
READY si gnal s becane acti ve.

Qperation of the POC circuit can also be initiated, w thout
turning the power off, by a keyboard restart signal on pin 13 of J3
or by closing S1-1 if the NNP junper is in. 1In either case, Cl5 is
di scharged through R58 and then allowed to recharge after ! KBD RESTART
is renoved or S1-1 i s opened.

I'POCC al so resets all stages of Dflip-flop U6 (the phantom
start-up circuit) to zero. On initial start-up, the CPU perforns
four fetch nmachine cycles (refer to Intel ® 8080 M croconmputer Sys-
tems User's Manual) in accordance with programinstructions. For
each fetch, the CPU outputs a DBIN on pin 17. U76, connected as a
four-stage shift register, is clocked by the inverted DBIN signal on
pin 3 of NOR gate U46. Thus, !PHANTOM on S-100 Bus pin 67, is active
| ow (assuming the F-to-G junper is in) for the first four fetches or
machi ne cycles. After the fourth DBIN, ! PHANTOM goes high. ! PHANTOM
is used to 1) disable any nenory addressed in Page 0 that has Proces-
sor Technol ogy’ s exclusive “Phantom Di sabl e” feature and 2) cause the
Sol program nenory (ROM), which nornmally responds to Page QG0 (hex) to
respond to Page 00 (hex). The second function is discussed in Para-
graph 8.5. 2.
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The inverted DBIN on pin 3 of U46 is also applied to pin 12
of NOR gate U46 and inverted to appear as PDBIN on S-100 Bus pin 78
This section of U46 also allows IDIGL (bus pin 57) to override DBIN
('DIGL is used when an external DMA device replaces the CPUin terns
of witing into and reading fromnenory.) The other CPU control sig-
nal s (SYNC, INTE, HLDA, WR and WAIT) are also fed to the S-100 Bus
pins as indicated. These, as well as DBIN or !D Gl, are placed on the
bus through tri-state drivers which are enabled by ¢ C DSB on S-100
Bus pin 19. Note that this signal is normally pulled high by R20.

The data lines of the CPU (DO-7) are bidirectional and are
used for several functions. One of these is to output status at the
start of each cycle which is marked by the SYNC output of the CPU
Status on DO-7 is latched in W3 and UL06 (each of which contains
four D flip-flops) when pin 8 of inverter U45 goes high. Status in-
formation, as identified on the schematic, is then buffered through
tri-state drivers U94 and UlO7 to the S-100 Bus. The status latch
strobe on pin 8 of U45 is extracted in the nmddle of the SYNC pul se

by gating PSYNC and !f2 in NAND gate U44. | STAT _DSB on S-100 Bus pin
18 is used to disable the W94 and U107 buffers when a DVA device or
anot her processor assunes control of the S-100 Bus.

A second function of DO-7 is to output data fromthe CPU to
the Bidirectional Data Bus. Data out of the CPUis placed on this
bus through tri-state drivers (U880 and U81). Note that these drivers
are normally enabled unless this bus is in the input node or an ex-
ternal device has control of the bus. In the latter case, ! DO DSB on
S-100 Bus pin 23 would be pulled low to make pin 8 of NOR gate W48
high. In the input node pin 8 of U48 is high because OUT_DSB is | ow
This signal is generated by decoding ! PAGE CC, MEM SEL, ! PORT_I N _FC
PORT_IN FD, INT_SEL to produce MPX ADR A and MPX _ADR B on pins 3 and
11 respectively of two NOR gates in U48. MPX ADR A and MPX ADR B are
decoded with 'DBIN on pin 5 of NAND gate U47.

The DO-7 bus lines are also used to input data to the CPU
Data input to the CPUis nultiplexed fromfour data buses with four
4-to-1 line multiplexers (U5, 66, 70 and 79). These four buses are
the: 1) Keyboard Data Bus, KDBO-7, 2) Parallel Input Data Bus,
PIDO-7, 3) Internal Data Bus, INTO-7, and 4) Bidirectional Data Bus,
Dl Q0- 7.

These data nultiplexers are tri-state devices, with their
outputs pulled up by R107 through R114 to a level that satisfies the
i nput requirements of the CPU. Their outputs are active only when
both their El and E2 (pins 1 and 15) are low. As can be seen, this
occurs only when I'DBIN on pin 3 of NOR gate U46 is low, that is, when
the DBI N output of the CPUis active to indicate its data bus is in
t he i nput node.
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I nput selection to the nultiplexers is done with the A and B
inputs to Ue5, 66, 78 and 79. These two inputs are driven by MPX_
ADR A on pin 3 of NOR gate W48 and MPX ADR B on pin Il of NOR gate
U48. There are four possible states for the conbinati on of MPX_ADR A
and _B, and their relation to input selection is as follows:

1. If both are active (high), the multiplexers select the
Bi di rectional Data Bus.

2. \Wen the keyboard is called up by the CPU, only
IPORT_IN FCis active (low) to nmake MPX ADR A low. This
sel ects the Keyboard Data Bus.

3. Wen the parallel port is called up by the CPU, only
IPORT_IN FD is active (low) to nmake MPX ADR B low. This
selects the Parallel Input Data Bus.

4. \Wen the CPU selects any I/O port that uses the Internal
Data Bus, only ' NT_SEL (pin 2 of U47 and U6l) is active.
Thus, both MPX ADR A and B are low to select the Internal
Dat a Bus.

Two ot her conditions, defined by ! PAGE CC on pin 2 and MEM SEL
on pin 1 of NAND gate U44, are possible. Wen any of the four nmenory
pages in the Sol are accessed, MEM SEL goes high and an inversion in
W44 (! PAGE_CC is normally high) appears as a low VPX ADR A and B to
select the Internal Data Bus. Should Page CC (the D splay RAM be
addressed, ! PAGE CC al so goes active (low) to override MEM SEL. MPX_
ADR A and _B are consequently high to select the Bidirectional Data
Bus. These two conditions are required since the ROM and System RAM
use the Internal Data Bus and the Di splay RAM uses the Bidirectional
Dat a Bus.

The address outputs of the CPU (AO0-15) are placed on the Ad-
dress Bus via tri-state drivers (U67, 68 and 81). These drivers are
normal |y enabled since pin 3 of inverter U49 is pulled high by R36.
I'ADD DSB on S-100 Bus pin 22 is used to disable the address drivers
when a DVA device or another CPU takes over the bus.

A 5.1 volt zener diode, D11, and a divider network conposed
of R130, 131 and 132 derive -5 V dc fromthe -12 V dc supply for use
by the CPU. Diode D12 and the sane divider supply -12 V dc to pin 3
of ULl04, the phase clock conditioner.

8.5.2 Menory and Decoder

Refer to the Menory and Decoder Schematic in Section X, Page

X-16.
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The System RAM consists of eight 1K by 1 bit static nmenory
chips, U3 through U10, and it is assigned addresses C800- CBFF (hex).
VWhen the CPU wants to wite data into menory, it addresses the System
RAM on ADRO-15. ADRO-4 select the row inside the RAM chi ps, ADR5-9
sel ect the colum, and ADR10-15 select the page (in this case Page
C8, hex). Page selection enables the eight RAM chips on pin 13.

For a read operation, MARITE on S-100 Bus pin 68 is low, and the re-
sulting high on pin 3 (WE) of the RAM chi ps keeps themin the read
node. Thus, data on the Bidirectional Data Bus is read into the
PRAM S on their D1 (pin 11) inputs. MARITE is high, however, during
the tine the CPU wants to wite data into menory. 1In this case, pin
3 of the RAMs is lowto enable themto accept data fromthe Bidirec-
tional Data Bus.

The ROMis al so addressed on ADRO-15 as is the System RAM
Since there can be two pages, however, two enable lines (one for Page
CO, hex, and the other for C4, hex) are provided. The CO and C4
enabl es are connected to pins A6 and A5 respectively of J5, the Per-
sonality Modul e connector. Unlike the RAM the ROM can only read
data into the CPU, so the previously discussed MARI TE signal is not
needed. Data out of the ROMis output on the Internal Data Bus on
pins A3, A4 and B5-10 of J5.

ADR10- 15 are input to the Address Page and Port Decoder (U34,
35, 36 and their associated logic). U34 (Address Page), U35 (Cutput
Port) and U36 (Input Port) are 3-to-8 |line decoders which have three
enabl e inputs (Gl, QA and &B). Gl nust be high and both GA and B
must be low in order to obtain an active output.

Let's |l ook at the Address Page Decoder, U34, first. It nust
be able to decode four pages: @0 and C4 (ROM, C8 (System RAM and
CC (Display RAM. (Note that these are the hexadecimal digits of the
six high order address bits, ADR10-15).

The high order four bits (ADR12-15) nust be 1100 (C, hex) in
all cases by virtue of the U22 exclusive OR1logic. |If they are not,
the GL enable on U34 is low to disable that decoder. Bits ADRLO and
11 (The A and B inputs to U34) are the high order bits of the second
hexadeci mal digit which nmust be 00 (0, hex), 01 (4, hex), 10 (8, hex)
or 11 (12, hex) if U34 is to have an active output. For CO, pin 11
of U34 is active (low); for C4, pin 10 is active; for C8 pin 9 is ac-
tive; and for CCpin 7 is active. These outputs are applied to the
appropriate nenories and al so provide the MEM SEL signal on pin 6 of
one section in U23. (This section is actually a 4-input NAND gate
which is functionally the same as a 4-input NOR gate.)

Note that the W2 logic input with ADR14 and 15 is al so con-
nected to ! PHANTOM Wen this signal is active (low), the output on
pins 3 and 11 will be low to disable U34 when ADR12-15 represent a
C. If Page 0 is addressed, however, pins 3 and 11 of U22 are high
and this, coupled with | ows on ADR10-13, are decoded by U34 as an
active output on pin 11. The ROMw Il consequently respond to ad-
dresses in Page 0 and Q0 (hex) as long as !PHANTOM i s active
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The other two enables on U34 (&A and &B) are connected to
SINP and SQUT. These two status signals indicate an input or output
operation during the CPU cycle. U34 is therefore disabled during
t hese operati ons.

SINP and SOUT are also fed to pins 5 and 6 of NOR gate U53
whi ch detects an input or output operation. Its output is inverted
by U554 and applied to pin 9 of another U53 NOR gate. The ot her input
(pin 8 to U3 is MEMSEL. So during a nmenory reference, input oper-
ation or output operation, pin 10 of U53 is active to enable the PRDY

driver, U71. The low on pin 10 of U53 is also clocked by f2 as a
high to pin 7 of Ur0, a J-!K flip-flop that is connected as a D flip-

flop. Note that the ! (PSYNC & !f2) signal on pin 5 of U70 forces U70 to
set during the mddle of PSYNC (refer to CPU and Bus di scussion). U70
cannot clock until pin 5 is released, and this occurs sinultaneously

with the lowto-high transition of f2. PRDY is thus |ow inmediately
after pin 10 of U53 goes low and remains in that state fromthe m d-

dle of PSYNC to the first positive-going f2 after PSYNC. This is the
time the CPU tests the status of the ready Iines (PRDY and XRDY). |If
either is low, the CPU enters a WAIT state. U53, 70 and 71 thus
guarantees that the CPU enters one WAIT state during cycles in which
an input, output or nenory reference is made.

U35 and 36, the Qutput and I nput Port Decoders respectively,
decode t he higher order eight address bits (ADR3-15).

Al Sol ports have a hexadecimal F (1111) in their high order
four bits (ADRL2-15 are 1's). The second hexadecimal digit is also
never |less than eight. This nmeans that ADR11 is al ways 1for a
port address. These five address bits are thus NAND gated in U23 to
provi de one of the enables on U35 and 36. Note that the ADR14-15
conbination is derived fromthe output on pins 3 and 11 of the W22
exclusive ORlogic. This is permssible since no I/O operations are
performed during the first four start-up cycles of the CPU

The A, B, and Cinputs to U35 and 36 (ADR3, 9 and 10 respec-
tively) specify the second hexadecimal digit in the port address and
are decoded to supply the indicated outputs. These outputs and their
functions are defined in Table 8-1. U36 is enabled to decode when
PDBI N and SINP are active; that is, during an input operation. U35
i s enabl ed when SOQUT and !PWR are active; that is, during an out put
operati on.

INT_SEL on pin 8 of inverter U383 is the remaining signal gen-
erated by the Input Port Decoder circuit. This signal is active when
either input port F8, F9, FA or FB is decoded by U36.

Bot h the address page and i nput/out put decoders can be dis-
abl ed by SINTA (S-100 Bus pin 96) when the AE-to-AC and AB-to-AD
junpers are installed. SINTA is active (high) when the CPUis re-
sponding to an interrupt. Should an external device issue addresses
during this tine, any nenory response would interfere with the
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Decoder (U35 & U36) Qutputs and Their Functions.

PORT DECODER OUTPUT

FUNCTI ON

TPORT_OUT_FE
| PORT_OUT_FD
| PORT_OUT_FB
| PORT_OUT_FA
| PORT_OUT_F9
| PORT_OUT_F8
| PORT | N_FF
| PORT | N_FE
| PORT | N_FD
| PORT | N_FC
| PORT | N_FB
| PORT | N_FA
| PORT_| N_F9
| PORT | N_F8

Loads starting row address and first display
line position information from Bidirectional
Data Bus into Video Display scroll circuit.

Clocks data fromBidirectional Data Bus to
out put data pins of PP connector.

Loads data fromBidirectional Data Bus into
Cassette Data UART.

Cl ocks PP and CDI control bits from
Bi di recti onal Data Bus.

Loads data fromBidirectional Data Bus into
SDI UART.

O ocks RTS (request to send) frombit 4 of
Bidirectional Data Bus to pin 4 of SDI
connect or.

Permits CPU to read data byte entered from
Sense Switches.

Pl aces Video Display scroll timer and screen
position status on bits 0 and 1 of
Bi di rectional Data Bus.

Switches Data Input Miltiplexer to input
data pins of PP connector and resets PP at
end of a transfer to ready it for another.

Switches Data Input Miltiplexer to Keyboard
Dat a Bus.

Strobes received data in CDI UART to
I nternal data Bus.

Pl aces PP, keyboard and CDI UART status on
Internal Data Bus.

Strobes received data in SDI UART to
I nternal Data Bus.

Pl aces SDI UART status on Internal Data Bus.
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interrupt operation. To prevent this, SINTAis inverted in U58 to 1)
di sable U34 on pin 6 and 2) force pin 8 of NAND gate U23 high to dis-
able U35 and U36 on pin 5. (This feature is provided to enable fu-
ture versions of Sol to operate with a vectored interrupt system)

8.5.3 I nput / Qut put
Refer to the Input/Qutput Schematic In Section X, Page X-17.

This section in the Sol has five functional circuits: 1)
Parallel 1/0O Logic, 2) Sense Switch Logic, 3) Keyboard Flag Logic
4) SDI/UART and 5) Baud Rate Cenerator

The PP uses W95 and 96 (4-bit D-type registers) and their re-
|ated logic. Data output to the PP connector (J2) is latched from
DI Q-7 by W5 and U96. Data is strobed into these registers on the
| eadi ng edge of an inverted active ! PORT_QUT_FD signal on pin 4 of in-
verter Us4. This strobe is also applied to pin 2 of U773 which func-

tions as a J-K flip-flop that is clocked by !'f2. \Wen the !f2 goes
fromlowto high 200 to 300 nsec after !'PORT_QUT_FD, pin 7 of Ur3 goes
low to become 'POL on pin 17 of J2. (This delay allows W5 and 96 to
stabilize.) Ur3 is reset in the mddle of the follow ng PSYNC whi ch
means !POL is active for the bal ance of the cycle.

The outputs of W95 and 96 are tri-state outputs that are ena-
bled by a low on pin 2. In the absence of POE at pin 15 of J2, pin 2
of W5 and 96 are low by virtue of the output on pin 8 of inverter U55.
Note that the input to Us5 is normally pulled up through R63. The POCE
provision pernmits tri-stating an external bidirectional data bus.

As di scussed in Paragraph 8.5.1, parallel input data on J2 is
fed directly to the Data I nput Miltiplexer (see Page X-15). The
strobe that indicates the presence of input data, !PDR on pin 4 of J2,
is applied to pins 2 and 3 of one section in U72, a J-!Kflip-flop
which is connected as a D flip-flop. Wen !PDR goes active (low, pin

7 of U72 will go high on the next lowto-high transition of f2 to
toggle the following U2 stage. At this point pins 9 and 10 of the
second section in U72 go high and | ow respectively. Pin 9 supplies
Pl AK on pin 5 of J2. When high, PIAK signals the external device
that Sol has yet to conplete acceptance of the data. The state of
pin 10 of U72 is transmitted to INT1 of the Internal Data Bus through
a U7l tri-state noninverting buffer. U7l is enabled only for the
duration of 'PORT_IN FA (auxiliary status). During the time U7l is
enabl ed, the CPU reads the Internal Data Bus. A high INT1 indicates
the parallel input data is not ready; a low indicates the data is
ready.

The second U72 flip-flop is preset by !'PORT_IN_FD or POC
IPORT_IN FD is active to read data in fromthe PP; POC occurs only
when Sol is restarted or power is turned on. Thus the PP is reset
and ready for another transfer at the end of a transfer or when POC
is active.
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PXDR on pin 16 of J2 is supplied by the external device. It
i ndicates the device is ready to receive data. !PXDR is buffered to
INT2 and will effect the transfer of data to the Internal Data Bus
during the status input to the CPU. !PXDR is anal ogous to the pre-
vi ously di scussed PI AK si gnal .

Sense Switches S2-1 through 8 are driven by ! PORT_I N FF when
it islow Thus, the DIOlines connected to closed switches are
driven low, and those connected to open swi tches are pulled high.

W97 (a 4-bit D-type register) and one section of Us2 (a J-!'K
flip-flop connected as a Dflip-flop) latch five bits of data on
D103-7 when ! PORT_QUT_FA goes active. These bits, which supply the
i ndi cated outputs, control conditions in both the PP and CDI. Wth
respect to the PP, PIE enables parallel input, and PUS selects the
paral l el device for the transfer. The data in these two |atches re-
mains until either a new word is read out or POC goes acti ve.

Al so during ! PORT_QUT_FA, the keyboard flag is reported.
I KEYBOARD DATA READY on pin 3 of J3 is a low going pulse 1 to 10 usec
in duration. It is applied to pin 13 of J-!'K flip-flop U70. Sone
time after pin 13 of U70 goes |ow, but before 500 nsec, U70 is set

by f2 and pin 10 goes low. This lowis buffered through U71 to | NTO
to indicate the keyboard is ready to send data. Reset of U70 occurs
with a POC or by 'PORT_IN FC. The latter occurs when data is accepted
fromthe keyboard.

The other half of flip-flop U52, with its output on pin 6,
| atches one bit of status, D104, when !PORT _OUT F8 is active. |Its
output is applied to pin 5 of one operational anmplifier section in
Us6 to become the SRTS (request to send) signal on pin 4 of J1, the
SDI connect or.

The SDI/UART centers around a UART, U51. The UART transm s-
sion conditions (parity, word I ength and stop bits) are determ ned by
the settings of S4-1 through 5. (Refer to Paragraphs 7.5.8 through
7.5.10 in Section VIl for descriptions of the switch settings and
their effect on transm ssion.

Data destined to | eave Sol through the SDI/UART enters the
UART on its TI1-6 inputs fromthe Bidirectional Data Bus when TBRL
(pin 23) is low, that is, when ! PORT_QUT_F9 goes active. Circuitry
within the UART serializes the input data, which is in parallel form
and outputs it on pin 25 at a rate determ ned by the clock on pin 40.
The binary states at pin 25 are low for a zero and high for a one.
Assuming Sol is not in local operation ("off line"), the output on
pin 25 of the UART is applied to pins 2 and 11 of J1 via two gates in
Us5 and the other half of U56.
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Data that enters Sol through the SDI/UART on pins 3, 12 or 13
of J1 is input to the SDI UART on pin 20 by way of U38, an inverting
| evel converter that converts data levels of up to 25 volts to TTL
levels. (Note that current |loop data on pin 12 or 13 of J1 is first
rectified before it is applied to U38.) The UART converts this serial
data into parallel formand outputs it on ROL through RO8 (pins 12
through 5 respectively) to the Internal Data Bus when ROD (pin 4) is
low, that is, when !'PORT_IN_F9 goes active.

The receive-transmt clock for the SDI UART is supplied by
the Baud Rate Generator (U84, U85, U6 and their associated circui-
try). U85 is a phase locked |oop, U86 is a 7-stage binary counter
and Ud4 is connected as a divide-by-11 counter. The 1200 Hz refer-
ence signal applied to pin 14 of U85 is supplied fromthe Video D s-
pl ay Generator. A phase conparator in U35 conpares this signal to
the output of a voltage controlled oscillator (VCO in U35. By feed-
ing an output fromU86 (in this case the 1200 Hz output on pin 3)
back to the conpare input (pin 3) of U85, the circuit acts as a fre-
quency nultiplier. The output (pin 4) of U85 remains |ocked, there-
fore, toanmnultiple of its input on pin 14. 1In this case we have a
128X nultiplier to generate 153.6 KHz which is counted down in U86.
Since UB6 is a 7-stage binary counter, the first stage output (pin
12) is 76.8 KHz (one-half of 153.6 KHz, the clock for U36), the se-
cond stage output (pin 11) is 38.4 KHz (one-fourth of 153.6 KHz),
the third stage output (pin 9) is 19.2 KHz (one-eighth of 153.6 KHz),
and so on to the seventh stage output (pin 3) which is 1.2 KHz (1/128
of 153.6 KHz).

Wth the exception of outputs on pins 12 and 9, the outputs
of U6 are connected to S3, the Baud Rate Switch. The 19.2 KHz out-
put on pin 9 is divided by 11 in U34 to supply 1745 Hz to S3-2. The
38.4 KHz on pin 12 can be connected to S3-8 instead of the 153.6 Hz
clock by cutting the L-Mconnection and installing a junmper between K
and M

Let's now translate the frequencies input to S3 into Baud
rates. The Baud rate of a UART is 1/16 of its clock rate. Thus, a
1200 Hz clock equates to a 75 Baud transmi ssion rate, a 1745 Hz cl ock

equates to a 109.1 (110) Baud rate, etc. It is nowreadily seen that
the Baud rate available with S3-8 is 9600 assum ng the L-M connection
is made (153.6 KHz - 16 = 9600). (The L-M connection is default

wired on the Sol-PC, that is, there is a trace between L and Mon the
circuit board. ) If the L-Mtrace is cut and a junper is installed
between K and M the Baud rate with S3-8 is 4800 (76.8 KHz - 16 =
4800) .

We can thus sel ect any one of eight clock frequencies for the
SDI UART with S3, with the highest being determined by the K L and M
j unper arrangemnent. The selected clock is applied to both the re-
ceive and transmt clock inputs (pins 17 and 40 respectively) of the
UART. This neans, of course, that the UART al ways receives and trans-
mts at the same Baud Rate
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Returning to the SDI UART, we see that its transmtter output
on pin 25 is applied to pin 5 of Us5, a two-input NAND gate that is
functionally a NOR gate. It is normally enabled on pin 4 by pull-up
resistor R44. A lowon pin 5 represents a binary 0; a high repre-
sents a binary 1. The inverted output on pin 6 of U55 is again
inverted (assuming Sol is not operating in Local) by the foll ow ng
US5 NAND gate. One-half of operational anplifier U56, operating open
| oop, converts TTL levels to RS-232 levels (5 to 15 volts). Pin 3 of
Us6 is held at +2.5 V dc by the R47 and R48 divider network. \Wen
pin 2 is nore negative than pin 3, the output on pin 1 of U56, which
is fed to pin 2 of J1, is at approximately +10 volts. For the oppo-
site condition, pin 2 of J1 is about -10 volts. Thus, U56 al so
inverts, and a high or lowon pin 2 of J1 represent a binary 1 and O
respectively.

Two conditions can override transmtted data: a keyboard
break (!BRK) or local (!KBD LOC) command. For a break conmand, !BRK on
pin 4 of J3 and pin 4 of NOR gate Us5, is lowto hold pin 6 of Us5
high for the duration of the !BRK signal. This appears as a "space"
or high level, on pin 2 of J1. (A space, or break, condition re-
quires that the space |level exist for a period |onger than the normal
length of a character.) |In the case of a 'KBD LOC comand fromthe
keyboard, pins 1 and 13 of the other two U55 sections are |ow. Thus,
data cannot be transmitted to pin 3 of NAND gate UsS5, and pin 11 of
NOR gate US55 is held high to enable tri-state driver U37 at pin 15.
Data on pin 6 of US55 is consequently | ooped back by way of U37 and
R21 to pin 12 of U38. Data on pin 12 of U38 overrides any data ar-
riving at pin 13 of U38. 1In local operation, therefore, data from
pin 25 of the UART does not appear at pin 2 of J1, but it is |ooped
back to the receiver input (pin 20) of the UART via U37, R21 and U38.

Notice that data on pin 25 of the UART will al so be | ooped
back if S4-6 is closed (half duplex operation). But in this case,
data fromthe UART is also fed to pin 2 of J1

Serial data fromthe UART that appears at pin 1 of U56 al so
drives transistor QL by way of R45 and R46 to supply the serial cur-
rent |oop output (SCLO on pin 11 of J1. QL supplies 20 ma. (max.)
current for a binary 1 and no current for a binary O.

Pin 23 of J1 (connected through R23 to +12 V dc) is the
serial loop current source (SLCS). It can supply up to 20 ma of
current to ground and is used when the external current |oop device
has no current source.

Data received froma current | oop device enters Sol on pins
12 and 13 of J1 in the formof no current for a 0 and 20 ma of cur-
rent for a 1. This input is rectified by bridge rectifier D3-D6 and
applied to a light emtting diode (LED) in optical isolator U39. As
its name inplies, U39 electrically isolates the current loop circuit
fromthe rest of the Sol. (This isolation permts a high offset
voltage on pins 12 and 13 of J1.) For a 1, the LED is energized, and
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the light is optically coupled to the base of a photo transistor in
U39 to cause the transistor to conduct. Conduction translates to a
low, or mark, level at the input (pin 13) of U38. Since both the
current |oop and RS-232 received data (SLR1/SLR2 and SRD respectively)
share the input to U38, both should not be used sinultaneously.

There are five external control signals in the RS-232 section
of the SDI/UART: two are sent to the external device (SRTS and SDTR),
and three are received fromthe device (SCTS, SCD and SDSR).

SRTS on pin 4 of J1 was discussed earlier. SDIR (serial data
termnal ready) is sinply tied to +12 V dc through R24. This indi-
cates to the external device that Sol is connected to it.

SCTS (serial clear to send), SCD (serial carrier detect) and
SDSR (serial data set ready) indicate status of the external device.
They enter Sol on pins 5, 8 and 6 of J1 respectively, and all three
are active high. Following | evel conversion and inversion in line re-
ceivers U38, data on these lines is gated through noninverting tri-
state buffers U37 to the Internal Data Bus when !PORT IN F8 is active.

I'PORT_IN F8 al so enables five bits of UART status to be re-
ported over the Internal Data Bus. These are PE, FE, OE, DR and TBRE
on pins 13, 14, 15, 19 and 22 respectively of the UART. They are de-
fined as foll ows:

PE: Parity Error--received parity does not conpare to
that progranmmed. (Bit |NT2)

FE: Frami ng Error--valid stop bit not received when
expected. (Bit |INT3)

CE: Overrun Error--CPU did not accept data before it
was replaced with additional data. (Bit |NT4)

DR: Dat a Ready--data received by UART is avail able
when requested. (Bit |NT6)

TBRE: Transmitter Buffer Register Enpty--UART is ready
to accept another word fromthe Bidirectiona
Data Bus. (Bit INT7)

8.5.4 Di spl ay Section

An under st andi ng of how characters are forned on the video
monitor will help you follow operation of the display section

The nonitor screen can be thought of as a |large matrix of
small light elements, or dots, that can be turned on and off. In
this context the overall video presentation consists of Iight and
dark dots.
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In the Sol, the display format is 64 characters maxi num per
character row, with a maxi mum of 16 rows per frane (page). Thus,
up to 1024 characters can be di spl ayed per page.

A 9x13 (colums by lines) dot area, or character position,
is alloted on the nonitor screen for each di splayed character (see
Figures 8-2 and 8-3 on Page VII1-24). Consequently, each character
row consi sting of sixty-four 9 x 13 dot areas requires 13 horizonta
scan lines. To provide spaci ng between both characters and rows,
only 12 dot |ines and seven dot columms within the 9 x 13 matrix are
used for character display. Only nine of the avail able 12 dot I|i nes,
however, are used for any given character

Let's take a closer ook at howthe 9 x 13 dot matrix is used.
The first seven dot columms are available for all character displays;
the last two are used to provide a space between characters. The
first dot line in a character rowis always blank to provide a space
bet ween character rows. As shown in Figure 8-2, the second through
tenth dot lines are available for all upper case (capital) and con-
trol characters, all synbol and punctuation marks (except the comma
and sem colon), and all |ower case characters (except the g, j, p,
g and y). As shown in Figure 8-3, dot lines five through 13 are
avail abl e to display characters that normally extend bel ow t he base
line--lower case g, j, p, g and y plus the comma and semn col on

Now t hat we have a feeling for how characters are formed on
the video nonitor screen, we will nove on to the circuit description

Refer to Display Section Schematic in Section X, Page X-18.

The 14.31818 MHz DOT_CLOCK, which defines the period of one
dot (69.8 nsec) in a character display matrix, controls all timng
in the Video Display Generator. DOI_CLOCK is applied to pin 2 of
U28, a four-bit binary counter that is preset to count from seven
through 15 to divide DOI_CLOCK by nine. Two 1.591 Mz outputs are
supplied by U28: LOAD CLOCK on pin 11 and ! CHARACTER CLOCK on pin 12.
Pin 11 is a |lowactive pul se of one DOT_CLOCK duration. Pin 12 is
high for five and low for four DOT_CLOCK periods. Both the LOAD_ and
I CHARACTER_CLOCK | owto-high transitions occur synchronously on the
sanme DOT_CLOCK

I CHARACTER_CLOCK, which defines the period of one character
position (628 nsec), is inverted in U49 to becone CHARACTER CLOCK
It performs nost of the clocking functions in the Video D splay Gen-
erator and is made available on pin 4 of J4 for use by externa
graphi c di splay devices.

CHARACTER CLOCK is in turn divided in U31 and U33, both of
which are presettable four-bit binary counters. Both start at count
3 when pin 8 of NAND gate U47 is |ow, and together they count 102
CHARACTER_CLOCKS to define horizontal timng at 64 usec (102 x 628
nsec = 64 usec).
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CHARACTER
ADDRESS*

1001001
7]
7]
7]
7]
7]
Ya
Ya
Y
Y

1001001

*7-bit ASClI

Fi gure 8-2.

CHARACTER
ADDRESS*

1110000
Ya
Ya
Ya
Ya
Ya
7]
7]
7]
Ya

1110000

*7-bit ASClI

Fi gure 8-3.

PROCESSOR TECHNOLOGY CORPORATI ON

LI NE
ADDRESS

1111
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001

1010
1011

code for

THEORY OF OPERATI ON

SECTION VI |

123456789 VIDEOIN-ORVATION BITS

SCAN

LI NE COLUWN NO

NO.

1 000000000
2 O##### 000
3 O0OO0O#000O0O0
4 O0OO0O#000O0O0
5 O0OO0O#000O0O0
6 O0OO0O#000O0O0
7 O0OO0O#000O0O0
8 O0OO0O#000O0O0
9 O0OO0O#000O0O0
10 O##### 000
11 000000000
12 000000000
13 000000000

Exampl e of uppercase character

000000000 ( bl ank)
011111000
000100000
000100000
000100000
000100000
000100000
000100000
000100000
011111000
000000000 ( bl ank)

000000000 ( bl ank)
000000000 ( bl ank)

# = illum nated dot

(1) display.

123456789 VIDEOIN-ORVATION BITS

SCAN
LI NE LI NE COLUWN NO.
ADDRESS NO

1111 1 O0O0O0O0O000O0
0000 2 O0O0O0O0O000O0
0001 3 O0O0O0O0O000O0
0010 4 O0O0O0O0O0O0O0O0
0011 5 #O### 000O0
0100 6 ##O000# 00O
0101 7 #0O000O0O# 00O
0110 8 #0O000O0O# 00O
0111 9 ##O000# 00O
1000 10 #O###000O0
1001 11 #0000000O
1010 12 #0000000O
1011 13 #0000000O
code for p

Exampl e of | owercase character

VIII-24

000000000 ( bl ank)
000000000 ( bl ank)
000000000 ( bl ank)
000000000 ( bl ank)
101110000
110001000
100001000
100001000
110001000
101110000
100000000

100000000
100000000

# = illum nated dot

(p) display.
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As indicated in Figure 8-4 on Page VII1-27, Subgroup Counter
U3l and G oup Counter U33 are preset to a count of 3 at the start of
each horizontal scan line. U3l counts from 3 through 15 (13 charac-
ter positions) and enables U33 for one count. U31 then counts O
t hrough 15 and enabl es U33 for the second count. The sequence con-
tinues through four nmore groups of 16 character positions, and at
this point U33 is at its sixth count (a binary 9). Thus, pins 11 and
14 are high at pins 10 and 11 of U47. U3l continues to count fromO
and on the ninth count (a binary 8) pin 9 of W47 goes high. The re-
sulting low on output pin 8 of U47 loads three into U31 and U33, and
the cycle repeats. The U31-U33 cycle) frompreset, is then 13, 16,
16, 16, 16, 16 and 9 character position counts for a total of 102.

The @ output on pin 11 of U33 is SCAN _ADV, and the QC out put
on pin 12 is HDI SP. SCAN ADV is used to generate horizontal synchro-
ni zation signals, and HD SP defines the start of the display portion
of the horizontal scan |ine.

Four outputs from U3l and the two | ow order outputs of U33
(pins 13 and 14) are input to the Character Address Miltipl exer, U30
and U32, which supplies the | ow order six address bits to the D splay
RAM (U14 through U21). The second address source for the D splay RAM
is the Address Bus, bits ADRO-5. Address source selection is con-
trolled by the output on pin 7 of Dflip-flop U75. Pin 7 of U75 goes

hi gh when ! PAGE_CC (the Display RAM is active and ! (PSYNC & !f2) goes
high (which it does in the mddle of PSYNC). Pin 7 of U/5 renains
high for the rest of the nenory access cycle.

The preset signal (pin 8 of U47) to U31 and U33 is applied to
the Scan Counter (WO via inverter U87. U40 counts the horizonta
scan lines that make up a row of characters and supplies the |ine
nunber to U25, the Character Generator ROM (This ROMis di scussed
later.) W40 is preset to a count of 15 for the first scan line in
the character row It then counts fromO through 11. On count 11
SCAN _ENABLE on pin 8 of W7 is inverted in U37 to disable the Scan
Counter. A decoder, conprised of NAND gates U59 and U60, decodes the
13th count (count 11) in U40 and SCAN ENABLE to supply a | oad pul se
to pin 9 of W40. This resets U40 to a count of 15, and the cycle re-
peats. (Presetting the Scan Counter to a count of 15 permts the
Character Generator ROMto provide a blank spacer |ine between char-
acter rows since line 15 in the ROMis al ways bl ank.)

The output on pin 8 of NAND gate Us59, after inversion in U87,
becomes the OVERFLOWLINE signal. This signal occurs after each
character row and appears at pins 7 and 10 of Text Counter U62 to
enable it to count. Thus, the Text Counter counts character rows.

It resets itself with its carry output (pin 15) through another in-
verter in UB7, with the reset count being determ ned by the state on
pin 10 (VDI SP) of J-IK flip-flop U43. If VDISP is |low, the Text
Counter resets to a count of O; if VDISP is high, it resets to a
count of 12.
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Assunme VDI SP is active (low), which it is during the vertica

di splay portion of the displayable area on the screen. (Refer to
Figure 8-4.) U62 is then preset to a count of 0 and will count from
O through 15 (16 character rows). The resulting carry output on

count 15 of the Text Counter causes the W43 VDISP flip-flop to toggle.
It also appears as a |low on the I oad input of the Text Counter. The
Text Counter is also enabled to reset by virtue of the OVERFLOW LI NE
going low after the reset of the Scan Counter. Since VDISP is now

hi gh, the Text Counter is reset to a count of 12 and will count 12

t hrough 15 (four character rows). The carry output fromthe Text
Counter then causes the W3 VDISP flip-flop to toggle, and the Text
Counter is reset to a count of 0. W can now see that the Text Count-
er counts 16 character rows when the display is active (VDISP is | ow)
and four character rows when the display is blanked (VDI SP is high).
The total of 20 character rows represents a full display of 260 scan
lines for 60 Hz operation (13 scan lines/row x 20 rows = 260 scan

i nes per page).

Hori zontal and vertical synchronization signals are generated

by two one-shot multivibrators consisting of three two-input NOR gates
in Ul02. Horizontal sync is triggered by SCAN ADVANCE and vertica
sync by 'VDISP. Both circuits generate fixed-1ength sync pul ses with
adjustable starting tines. C52 determines the length of the horizon-
tal sync pul se and C53 the length of the vertical sync pul se. The
starting tines, with respect to triggering, are variable with vari-
able resistors VRL (HORI Z) and VR2 (VERT) to provide continuous

adj ustment of the display position on the screen. An exclusive OR
gate in U774 conbines the two sync pulses into a conposite sync (COWP_
SYNC) signal. Note that the use of the exclusive ORinverts the hor-
i zontal sync pul ses when the vertical sync pul se appears. Si nce
vertical sync information is extracted in a nonitor by an integrating,
or averagi ng, process, this technique maintains horizontal synchro-

ni zation during the vertical sync period.

Two types of blanking are avail able: control character bl ank-

ing and video bl anking. The first blanks control characters and
causes cursor information to be displayed in their place. Video bl ank-
ing forces portions of the video display to a white or black |evel,
dependi ng on whet her normal or reverse video is selected with S1-4.

Control character blanking, switch selectable with S1-3, is
acconpl i shed with one NAND gate in U660 and one NAND gate in U6l.
VWhen a control character is present in the Data Latch (U26 and U27),
pins 3 and 15 of W26 are high. Assumi ng the blanking option is se-
lected (S1-3 closed), the output of UsO (!LOAD CLOCK) is gated with
the control character bits by U6l to clear the video parallel-to-
serial converter, U41. U41 then |l oads all zeros instead of the
character.

Video blanking is initiated by the PRE BLANK or COVP_BLANK

(pin 14 of Blank Latch U42) inputs to U59, a three-input NOR gate
The third input, the video output on pin 6 of exclusive OR gate U74,
i s bl anked when any of the two bl anking inputs is active.
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The PRE_BLANK i nput provides "wi ndow shade" bl anking which is
anal ogous to pulling a wi ndow shade down fromthe top of the display.
PRE BLANK is generated in one half of J-!Kflip-flop W43. W3 is re-
set by the TC output of First Screen Position Counter, Ull, and set
by VDI SP. The output on pin 7 of Ull is generated by the scrolling
circuitry (to be discussed later) and defines the character row for
whi ch the "wi ndow shade” ends. It may begin with any character row
fromzero through 14.

The remai ni ng vi deo bl anki ng function concerns the output on
pin 14 of Dflip-flop W2. This signal, COW_BLANK, is a conposite
of HDI SP and VDI SP

Since there is a two character tine delay between Di splay RAM
addressing and the correspondi ng vi deo output on pin 6 of exclusive
OR gate Ur4, the horizontal and vertical blanking signals must be de-
| ayed an equal amount. U42, connected as a two-stage shift register
functions to shift the blanking into synchronization with the video.
Since W2 is clocked by LOAD CLOCK (which has a period equal to one
character tine), COW_BLANK is del ayed two character tinmes fromthe
i nput on pin 4 of U42. COW_BLANK is active |ow during nondispl aya-
bl e portions of the video scan to override any video input data on
pins I and 2 of NOR gate U59. The display is thus bl anked.

The Display RAM consists of eight 1K x 1 bit RAM (random ac-
cess menory) chips, Ul4 through U28. Al chips are held permanently
enabl ed by connecting their CE (pin 13) inputs to ground. Menory ad-
dressing is provided through two-to-one multiplexers (U30, U32 and
Ul2) which select one of two display address sources: 1) an externa
address on Address Bus bits ADRO-9 and 2) an internal address sup-
plied by the Subgroup Counter (U31l), G oup Counter (U33) and the
Begi nni ng Address Counter (Ul). The function of the address bits
associ ated with each address source is as follows:

1. External address bits ADRO-5 specify the character
position (one of 64) in the character row.

2. External address bits ADR6-9 specify the character
row position (one of 16) on the display screen.

3. Internal address bits, a total of six outputs from
U3l and U33, specify the character position (one
of 64) in the character row

4. Internal address bits, the four outputs from UL,

specify the character row position (one of 16) on
t he di spl ay screen.
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Normal |y the internal display address is nultiplexed to the
Di splay RAM  Wien the CPU or a DVMA device requests access (! PAGE_CC
active), the multiplexers switch to the external address |ines,
ADRO- 9.

Seven-bit ASClII-coded data is witten into RAM chi ps Ul4
through U20 frombits DI Q0-6 of the Bidirectional Data Bus, and the
cursor bit (DIO7) is witten into RAMchip U21. This witing occurs
when the wite enable (WE) input to the RAMchips is low This oc-
curs when the Display RAMis addressed (! PAGE CC active |ow) and
MARI TE on S-100 Bus pin 68 is high. The enable is supplied on out-
put pin 8 of NAND gate U44. Data is read out of the D splay RAM
when pin 8 of U44 is high. Data out of the Display RAMis placed on
the Bidirectional Data Bus via tri-state drivers U29 and U39 when
I PAGE_CC and PDBIN (S-100 Bus pin 78) are active. W29 and U89 are
enabl ed by a | ow output on pin 11 of another W44 NAND gate.

Data out of the Display RAMis al so strobed into Data
Latches U26 and U27 by LOAD CLOCK. Seven outputs fromthese |atches
are used to address the Character Cenerator ROM UW25. Note that the
output fromRAMchip Ul9 is inverted in exclusive OR gate U74 before
being applied to the Cinput (pin 13) of U26, and the conpl ement
(pin 14) of the QC output of U26 is used in addressing U25. This is
done so that the Data | atches will output the space code (0100000)
to the Character Cenerator ROM when the |atches are reset. These
| atches are reset each time PAGE CC is active by way of U75, a J-!'K
flip-flop connected as a D flip-flop, and D flip-flop U42 (Q out put
pin 6). By outputting the space code on reset, the Data Latches
i nsure a blank character position on the screen

The Character Generator ROM U25, has seven character ad-
dress inputs (Al through A7), four scan line inputs (RS1 through
RS4) and seven data outputs (Bl through B7). It is programred to
generate seven bits (dots) of character information for the sel ected
scan line of the character row. U25 also automatically blanks scan
lines that are not a part of the character and shifts the g, j, p,

g, Yy, comma and semicolon to the fifth through 13th scan lines in
the dot matrix (refer to Figures 8-2 and 8-3 on Page VIII1-24). Com
plete patterns for the 6574 and 6575 Character Generator ROM s are
provided in Figures 8-5 and 8-6 respectively. Note that the address
bits A0 through A6 in Figures 8-4 and 8-5 correspond to the Al

t hrough A7 inputs to U25 on the schematic, scan |ines RO through R8
are specified by the RS1 through RS4 inputs to U25 on the schemati c,
and the data output bits DO through D6 correspond to the Bl through
B7 outputs from U25 on the schenmatic.

Let's see how the Character Generator ROM produces a charac-
ter using an uppercase "C' and "T" as an exanple. In this exanple,
these two characters are to be displayed in the first and second
character positions respectively on the third character row of the
di splay screen. Renenber that the character position and row param
eters are contained in the Display RAM since the 7-bit ASCII-coded
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A3 A0 0000 6001 0010 oon 0100 0101 0110 011 1000 1001 1010 1011 1100 1101 1110 1

AB. . A4 5 e B J 5 06 00

100

110

L

W - Stitted charatter  The charactar is shibteC three rows 1o R3 at the top ot the tont arc R11 at the bottom

Fi gure 8-5. 6574 Character Generator ROM pattern.

"C' and "T" were stored in the RAMin the proper character positions
in the third character row

After the first two character rows have been displ ayed, the
Scan Counter (U40) is reset to a binary count of 15 (1111) and the
Character and Line Address Miultiplexers (U30, U32 and Ul12) call up
the "C'" in the Display RAM The Scan Counter output specifies line
15 in the Character CGenerator ROM on RSI through RS4. As previously
nmentioned, this Iine in the ROMis blank. Thus, the first scan line
of the third character row is bl ank.

The 7-bit ASCI|I code for the "C' (1000011) is input fromthe
Di splay RAM to address the Character Generator ROM by way of the Dat.
Latches (W26 and W27). This address is applied to ROMinputs A7
through Al (A6 through A0 in Figures 8-5 and 8-6). The Scan Counter
changes to a count of zero which specifies scan line RO in the Chara'
ter Generator ROM As shown in Figures 8-5 and 8-6, the ROMin turn
outputs a 7-bit word, 0011110, on D6 through DO respectively (B7
t hrough Bl on the schematic).
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[ ono o1 l 1000
- b

P = Stutted cracacter  The character is shifted three rows to R3 at the ton of the foot and R11 at the bottom

Figure 8-6. 6575 Character Generator ROM pattern

For the second character position the Character and Li ne Ad-
dress Multiplexers call up the "T" in the Display RAM The resulting
ASCI| code for a "T" (1010100) ultimately appears on the address in-
puts to the Character CGenerator ROM Since the Scan Counter is stil
at a count of zero, the ROMoutputs 1111111. This process continues
for the balance of the displayable portion of the video scan |ine.

At the end of the horizontal scan |line, the Scan Counter
changes to a binary count of 0001 which specifies scan line RL in the
Character Generator ROM The "C' and "T" are again called up from
the Display RAMfor the first and second character position respec-
tively. The ROM consequently outputs 0100001 and then 0001000. This
sequence continues through scan |line R38 when the Scan Counter is at a
count of 8 (1000) to produce the "C'" and "T".

As di scussed earlier, the Scan Counter cycles through 13
counts or scan lines. For the "C' and "T" in our exanple, the Scan
Counter has counted ten lines (15, 0, 1, 2, 3, 4, 5, 6, 7 and 8).
The remaining three scan lines are not used in formng the "C' or
"T", so on counts 9, 10 and 11 of the Scan Counter the Character
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Cenerator ROM automatically outputs all zeros for these two character
positions. After the last scan line in the third character row, the
Scan Counter is reset to a count of 15 to start the fourth character
r ow.

The Character Generator ROMoutput is converted from parall el
to serial formin an 8-bit shift register (U41) that is clocked by
DOT_CLOCK. For each high bit on the input, the serial output (CH,
pin 13) of W41l is high for one DOT_CLOCK period. For each |low bit,
XHis low for one DOT_CLOCK period. Note that parallel input bit PH
(pin 14) is tied to ground. This effectively adds a low bit (or dot)
followi ng the data and provides one of the spacer dots between
characters. The second spacer dot is generated by connecting the
serial input (pin 1) to ground and applying LOAD CLOCK to the | oad
(LD, pin 15) input to W1l. Wen LOAD CLOCK goes |low, which it does
every ninth DOT_CLOCK, W4l shifts in one zero

A blink oscillator (two inverter sections in U88), a latch
(one section in U42) and their associ ated conponents conprise the
cursor circuit. The blink oscillator runs continuously at a rate set
by R84 and C36. Its output has a nomnal 0.5 sec period. |If the
blink option is selected with S1-5, the blink signal is applied to
one input of a gate in U60. The other input to this gate is provided
by the blink [atch, one section in W1. |If the cursor bit QA out of
Data Latch U26 is high, Dflip-flop U42 sets for the tinme the ROMis
active on the character and renmains set during the period when video
data is shifted out of U4l. The output of U42 is gated high through
NAND gate U0 when BLINK (pin 6 of U88) is low BLINKis held Iow
when the blink option is not selected. The output of U60 is in turn
gated with the video output of U4l in U74, an exclusive OR gate. Ur4
thus inverts the video if the output of U0 is high, and no inversion
takes place if the output of U0 is |ow

The video signal including the cursor, is gated to pin 9 of
anot her U74 exclusive OR gate in the absence of any bl anking signals
at the other two inputs to NOR gate U59. If S1-4 is open, U7/4 in-
verts the video signal to produce a reverse (black on white) display.
Raw video on pin 8 of U74 is supplied to pin 15 of J4. Video out on
pin 6 of inverter U387 is conbined with COVP_SYNC on pin 8 of another
U87 inverter in a resistive mxer, R80-R82, to neet ElA conposite
vi deo signal standards, and coupled to P1 for use by a video nonitor
This m xer has a 61-ohm out put i npedance.

Bot h Begi nni ng Address Counter Ul and First Screen Position
Counter Ull are enabled to advance their counts when pin 9 of J-!1K
flip-flop U’5 is low, which it is for about 600 nsec foll ow ng
I OVERFLOWLINE; that is, after the Scan Counter (UW40) is |oaded. This,
of course, occurs at the end of every scan line in the character row

The scroll circuit consists of Ul, Ull, Scoll Control Latch

U2 and Screen Position Control Latch U3 and their associated cir-
cuitry. Ul and Ull are up and down counters respectively that are pre-
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set to the outputs of latches U2 and 13. U2 latches the starting row
address from DI O0-3 and U13 | atches the data on DIO4-7, with

I PORT_QUT_FE being the strobe. Data on DIO4-7 specifies where the
first line will be displayed. Thus, the nunber |oaded into Ul is

the address of the first displayable scan |line, and the nunber | oaded
into U22 defines the character row (0 through 15).

Ull is preset by 'VDISP frompin 9 of J-!Kflip-flop W3. This
means Ull is forced to its preset condition fromthe end of the dis-
pl ayed text to the top of the next character row During this tine,
pin 6 of another W3 J-1K flip-flop is set high to preset Ul. If Ull
is preset to 0, its TC output on pin 7 is low and pin 6 of W3 is re-
set toalow This allows Ul to count with each horizontal scan line.

If Ull is preset to any nunber other than 0, pin 6 of U43 can-
not be reset low until Ull reaches zero. Assune Ull is preset to
two. It nust count down two character rows before Ul starts count-
ing. During this tine, pin 7 of U43 (PRE_BLANK) is low, and as pre-
vi ously di scussed, the display is blanked.

We can now see that the PRE BLANK tine, often called "w ndow
shade", is variable with the nunber |oaded into Ull. Therefore,
scrolling is perforned by changing the nunbers in U2 and Ul3 wi t hout
the need to reposition the text within the D splay RAM

The remaining circuit in the Display Section consists of
transi stor (2, one section of U87, 89 and 102. U38 and Ul02 are con-
nected as a one-shot 250 nsec timer that is triggered when
I PORT_QUT_FE goes active (pin 1 of inverter U37 goes high). Thus,
when data is loaded into U2 and U13, this tiner starts. Tri-state
driver U89, which is enabled by 'PORT_IN FE, transmits the state of
this timer to D100 on the Bidirectional Data Bus. The CPU can conse-
quently test the timer status by looking for a high on DIQ0. This
timng allows a 250 nsec scroll rate without the need for conplex
timng routines in the CPU. @@, R102 and C37 serve to speed up tiner
reset.

8.5.5 Audio Tape I/0O
Refer to Audio Tape I/O Schematic in Section X, Page X-19

Timng for the Audio Tape I1/Ois derived fromthe 1200, 2400,
4800, 19,200 and 38,400 Hz signals received fromthe Baud Rate Gener-
ator in the Input/Qutput section of Sol. The first two are used by
the wite data synchroni zer (UL00) and the digital-to-audi o converter
(U101).

The remaining three signals are fed to two sections of Ulll
a quad nultiplexer or select gate. Al four sections of Ulll are
used to select clocks for |ow speed or high speed operation according
to the select inputs, pins 9 (A) and 14 (B). The states of these two
sel ect inputs nust be conplenmentary to each other in order to sel ect
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the high or | ow speed clocks. Specifically, A nust be high and B | ow
to sel ect high speed clocks; the converse condition selects |ow speed
cl ocks. The select inputs are supplied by TAPE H _SPEED and

| TAPE_HI _SPEED.

The output of the second section on pin 11 of U111l is BYTE_
WRI TE_CLOCK, 4800 Hz on | ow speed and 19.2 KHz on high speed. The
third section outputs a 19.2 KHz (high speed) or 38.4 KHz (| ow speed)
timng signal to input pin 10 of binary up counter (Ul12).

RECOVER _CLOCK is produced by a phase | ocked | oop (U110), ano-
ther Ul12 binary up counter and the first and fourth sections of ULl1l1.
The signal input (pin 14) to Ul10 is supplied fromoutput pin 1 of D
flip-flop Ul13. It is a constant frequency, regardl ess of whether
one or two transitions are detected in the read data during the
count out tine (12 counts) of the Ul1l2 counter with outputs on pins
13 and 14. A phase conparator in U110 conpares the signal input to
the output of a voltage controlled oscillator (VCO in UL10 (pin 4).
By feeding the VCO output through a counter (the other half of Ul12)
bef ore feeding the counter output back to the conpare input (pin 3)
of U110, the circuit acts as a frequency nmultiplier. The output of
this circuit remains |ocked, therefore, to a nultiple of the signal
i nput on pin 14 of U110.

The output of U110 is nomnally 19.2 KHz. The actual out put
is determ ned by the signal input which in turn is a function of tape
speed. In other words, the phase lock loop circuit tracks input fre-
guency variations. And it will track such variations withinits
| ocki ng range which is determ ned by the setting of variable resistor
VR3 (connected to pin 12 of U110).

For high speed, the divide-by-four output of U112 (pin 4) is
sel ected as RECOVER CLOCK. For | ow speed, the VCO output of U110 is
sel ected for RECOVER CLOCK. This clock serves as read clock for the
CDI UART, U69.

CDl control involves !PORT_IN FA ! PORT_IN FB, !PORT_CQUT_FB,
TAPE_CONTRCL_1 and _2, POC (power on clear), TAPE H GH SPEED and
I TAPE H SPEED. The last two were previously explained in the dis-
cussion of Ul1ll. !'PORT_IN _FA strobes the CD UART status (DR, TBRE,
CE and FE--refer to Page VII1-22 for definitions) to the Internal
Data Bus, INT3-7. !'PORT_IN_FB strobes received data on pins 5-12 of
U69 to the Internal Data Bus, INTO-7. ! PORT_QOUT FB | oads data from
the Bidirectional Data Bus (DIQD-7) into U69. POC sinply resets
U69 whenever power is applied to the Sol.

TAPE CONTROL_1 and _2 are used to turn one or two recorder
nmotors on and off. An active | ow TAPE CONTROL_1 energi zes K1 to
close its contacts and turn recorder #l on; a high de-energizes Kl to
turn the recorder off. TAPE CONTROL_2 does the sanme thing with K2 to
control another recorder. Diodes D13 and 14, which shunt Kl and K2
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respectively, prevent damage to the logic circuitry in the Input/
Qut put section due to inductive kickback. R155 and 156 are current
limters that keep the relay contacts from "wel di ng" toget her

VWhen the CDI is in the wite node, data is input to the UART
(U69) under control of I'PORT_QUT_FB. Upon conpletion of this strobe,
the transmt sequence is initiated within the UART, with the trans-
m ssion rate being governed by BYTE WRI TE_CLOCK

The transni ssion sequence begins with a start bit, a | ow
(data zero) on the UART's TO output. It is followed by eight data
bits and two stop bits (high on the UART's TO output), with the num
ber of bits being fixed by the connections to pins 34 through 39 of
U69.

The data fromU69 is applied to the Dinput of Dflip-flop
U100 which is clocked at 1200 Hz. Consequently, the output on pin 1
of U100 follows the input data on pin 5 after the rising edge of the
1200 Hz clock. This output is connected to the reset (pin 4) of
U101, so when the data out of the UART is high, the first section in
Ul0l1l is forced to a reset condition. In this condition the J and K
i nputs to the second stage of Ul01 are held high which allows the
flip-flop to change state on the rising edge of the clock

The clock for U101 (OUTPUT_CLOCK) is 2400 Hz in the high
speed node or 4800 Hz in the | ow speed node. This clock is derived
from 2400 Hz in conjunction with the | ow speed sel ect signal in NAND
gate W98 and excl usi ve-OR gate W99

In the high speed node, pins 12 and 13 of U98 are held | ow
thus holding pin 10 of W98 high. As a result the 2400 Hz signal is
inverted in U39 to becone the clock for U101

Pins 12 and 13 of U98 are held high, however, in the | ow
speed node to enable W8. In this case R117 and CA7 provide a del ay
in the W8 gate. Wen the 2400 Hz signal on pin 2 of W99 changes
state, so does pin 3 of W9. Also, C47 charges through R117 for
several usec, at which point pin 10 of W98 is brought to the opposite
polarity. The output from W99 then goes high. A series of positive
pul ses, with a pulse width approximately equal to the R117, CA47 tine
constant (10 usec) and occuring at every transition of the 2400 Hz
signal, appears on pin 3 of U9. This circuit thus operates as a
frequency doubler in the | ow speed node to provide a 4800 Hz cl ock
for UL101.

The 2400 Hz signal fromwhich the ULO1 cl ocks are derived al -
so produces the 1200 Hz clock signal for U100. As a result the 1200
Hz signal changes state follow ng a propagation delay after the 2400
Hz signal falls.
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As previously stated, the second stage of UlOl1l is allowed to
change state on the positive going transitions of the QUTPUT_CLOCK as
long as the data out of the synchronizer is a "1". The end result is
an output on pin 14 of U101l that is one-half the clock frequency
(1200 Hz and 2400 Hz in the high and | ow speed npdes respectively).

Assune the data stream out of the UART goes low ("0"). On
the next rising edge of the 1200 Hz signal, U100 will reset with Q
low and 'Q high. A lowreset on pin 4 of Ul0l enables the first U101
stage to toggle on the next rising edge of the OUTPUT_CLOCK whi ch oc-
curs 1/2400 second after the synchronizer output falls. Renenber
that OUTPUT_CLOCK noves froma lowto a high shortly before the 1200
Hz signal did. The reset on pin 4 of UlOl is thus renoved slightly
after the OQUTPUT_CLOCK occurred. Wth the J and K inputs to the
first ULO1l stage high, its output will change state on each succeed-
ing lowto high transition of OQUTPUT_CLOCK. The second UlOl1 stage in
turn can only toggle on the positive going transition of OUTPUT_CLOCK
when its J and K inputs are high. Since the inputs are high at one-
hal f the clock rate, by virtue of the first U101l stage, the second
U101 stage toggles at one-fourth the QUTPUT_CLOCK rate

The two sections of U101, therefore, operate as a frequency
di vider, dividing the OQUTPUT_CLOCK by two when the wite data is a

"1" and by four when the data is a "0". Thus, in the | ow speed node,
four cycles of the 1200 Hz represent a "0" and eight cycles of 2400
Hz represent a "I". In the high speed node, one cycle of 1200 Hz rep-

resents a "1" and one-half cycle of 600 represents a "0"

The output on pin 14 of UlOl is applied to one section in
U109 whi ch provides sufficient current drive for the divider network.
This divider and a junper arrangenment allow sel ecting one of three
outputs to be fed to the audio output jack J6. The I-to-J junper se-
lects a 500 nv signal for the auxiliary input to an audio recorder
the I-to-H junper selects a 50 nv signal for the m crophone input to
an audi o recorder.

VWhen the CDI is in the read node, data fromthe recorders
enters on J7. This input is fed to the negative input (pin 6) of
operational anplifier ULOS8.

The first section of UlO8 is a high gain anplifier, with its
gai n (approxi mately 100) being determ ned by R142 and R143. The out-
put fromthis anplifier is coupled to input pin 2 of the foll ow ng
U108 stage and the base of a Darlington pair (Q4 and B) which pro-
vi des high current gain.

Current into the base of transistor (b causes C67 to dis-
char ge. (C67 charges through R39 to 5 V dc.) The voltage on C67 in
turn controls the gate of field effect transistor (FET) @B. @ func-
tions as a variable resistor which can be changed by its gate voltage.
Since B is connected between ground and the input network to the
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first ULO8 stage, it serves as a variable shunt. A |low gate voltage
on (B decreases the shunt resistance and the input to Ul108. 1In a

i ke manner, a high voltage on C67 results in an increased input to
U108. 03, 4 and b with their associated circuitry, therefore,
serve as an automatic gain control (AGC) circuit which limts the in-
put to the second Ul08 stage to approximately a positive 2 volt peak
si gnal

The second stage of Ul08 is a conparator with hysteresis that
perfornms the needed audio to digital conversion. Feedback resistor
R147, in conjunction with R145, establishes the level on the positive
i nput (pin 3) of UL08. This level, be it positive or negative, is
the threshol d voltage, #50 nv, which the negative input (pin 2) nust
exceed in order for the output of Ul08 to switch levels, positive to
negative and the converse. Since the feedback | oop is regenerative,
Ul08 switches at its maximumrate, and ULO8 sw tches on each transi-
tion of the audio signal input. It is in this manner that U108 per-
forns the audio to digital conversion

The digital output of UlO8 is inverted in one section of in-
verter UL09 and applied to pin 9 of exclusive OR gate W9 which is
connected as a buffer without inversion. |If the output of U109 is
low, the output on pin 10 of W9 is also |low and the output on pin 4
of anot her W99 exclusive OR gate is high. The voltage across C49
under this condition is mnimal. Wen the output of UL09 goes high
C49 starts to charge through R118 until pin 9 of W99 crosses the
threshold of that gate. At this point pin 10 of W99 goes high, and
since the two inputs to the second exclusive-OR gate are both high,
pin 4 of W9 goes low. C49 now di scharges because pins 9 and 10 of
U99 are at the same level so that the circuit can repeat the opera-
tion on the next high to lowtransition at pin 4 of U109. R118, 49
and W99 consequently serve as a transition detector that produces a
pul se |l ess than one m crosecond |long for each transition of the out-
put on pin 4 of U109, regardless of the polarity of the transition

Transition pul ses from W99 clock both D flip-flops in UL13.
A transition pul se clocks the top U113 at pin 3 which sets Q (pin 1)
high and Q (pin 2) lowto enable up binary counter Ul12 on pin 15.
Pin 1is applied to the T) input (pin 9) of the |lower Ul13 and the
circuit remains in this state until one of two things occurs: 1)
a second transition pul se arrives before Ul12 reaches count 12 or
2) Ul12 reaches count 12.

If a second transition pulse arrives before count 12, the
bottom Ul13 stage is set and presents a "1" to the D input (pin 9)
of flip-flop UL00. This is clocked by the !Q output on pin 2 of U113
as a lowto pin 12 of UL00.

If a transition pul se does not arrive before count 12, the
bottom Ul13 stage outputs a "0" to input pin 9 of Ul100. On count
12, the C and D outputs of Ul1l2 go high to reset U113 by way of W98
at pin 4. As a result the ULOO cl ock goes high, as does pin 12 of
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U100. The output on pin 12 of U100 is inverted by UL09 and applied
to the receive input (pin 20) of the UART.

The Q output on pin 1 of U113, which occurs at the actual bit
rate of the incom ng data, is also used by the receive clock cir-
cuitry to reconstruct the receive clock fromthe data signal
Recei ved data undergoes serial-to-parallel conversion in the
UART and is placed on the ROL-8 data outputs of the UART when RCOD
(pin 4 of the UART) is low (! PORT_IN FB active) and onto | NTO-7.

Four status outputs fromthe UART can al so be enabl ed when
SFD (pin 16) is low. These four bits are FE (framng error), OE
(overrun error), DR (data ready) and TBRE (transmtter buffer regis-

ter enpty).
8.6 KEYBOARD
8.6.1 Bl ock Di agram Anal ysi s

A sinplified bl ock diagram of the keyboard is provided on
Page X-25 in Section X

The C ock GCscillator produces the basic timng signals for
t he keyboard, and they are distributed as indicated.

At the heart of the keyboard is a Key Switch Capacitive
Matrix which can be viewed as a 16 x 16 X-Y matrix, with X being the
colum and Y the row. Conceptually, a key depression increases the ca-
paci tance between the X and Y coordi nates that uniquely define that
key.

The Col um Scanner supplies a pulse train to the XIlines in
the matrix, with only one line being pul sed at any given point in
time. Wen a key is depressed to increase the capacitance between the
Col um Scanner output and a Row Scanner input, the X-Y coordi nates
for that key are detected to provide an input to the Sense Circuit.

The Sense Circuit in turn generates an input to the Sequence
Det ector when a key closure occurs. This detector basically detects
key closures and count cycles of the Row Scanner to discrimnate
agai nst fal se key signals and insure that valid closures are serviced
in order.

In the absence of key closures, the Sequence Detector feeds
PKD to the Sense Circuit to increase its threshold. This action
serves to increase the circuit's noise inmunity. On valid key clo-
sures, the PKD input is such as to decrease the Sense Circuit's
threshol d. Wen valid key closures exist, the Sequence Detector
strobes data into the Qutput Latch. The |ow order four bits to this
| atch are supplied by the Row Scanner; the high order four bits are
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supplied by the Encoding ROM wth the data being determ ned by in-
puts fromthe Columm Scanner and Function Latch Decoder. This

strobe (Data Qut) al so enables the Strobe Generator to output ! STROBE
a 6 usec pulse that signals the Sol CPU that the Keyboard is ready to
send dat a

Eight bits of keyboard data (KBDO through KBD7) are stored in
the Qutput Latch. KBDO through KBD6 represent the ASCI|I code for the
character associated with the key closure, or closures, that initi-
ated the Data Qut strobe fromthe Sequence Detector. KBD7 is used
only for special control characters (e.g. MODE SELECT, CLEAR and cur-
sor movenent) that are recognized by the Sol program The data on
KBDO-7 is input to the Sol CPU when it issues PORT_IN FC (refer to
Par agraph 8.5.2 on Page VIII-14).

The Repeat Counter is enabled when the REPEAT key and a char -
acter key in the Key Switch Capacitive Matrix are pressed at the sanme
time. Wen this occurs, Key Qut (initiated by the character key clo-
sure) is active, and the Repeat Counter generates a periodi c Repeat
Strobe. This strobe disables the Sequence Detector and causes the
Strobe Generator to output repetitive ! STROBE pul ses. Columm 30 al so
prevents the Sequence Detector from strobing additional data into the
Qut put Latch

The Function Latch and Decoder |atches and decodes the Low
Order Count fromthe Row Scanner when the "function key" colum in
the Switch Matrix is selected by the Colutmm Scanner. It then outputs,
as appropriate, !'LOCAL, !'RST and !'BRK to J1 and SHI FT/ SH FT_LOCK, UPPER_
CASE and CONTROL bits to the Encoding ROM The latter three supply
three of the seven address bits to the ROM which specify the high
order four KBD bits (KBD4-7).

Al'l keyboard outputs are supplied to J1 which is connected
to J3 on the Sol -PC

8.6.2 Circuit Description
Refer to the Keyboard schematic in Section X, Page X-23.

Keyboard operation is controlled by a 3 usec clock circuit
consi sting of NAND gate U7, R7 and C7. U7 is connected as a Schmtt
trigger inverter with negative feedback through R7 and C7. The out-
put on pin 11 of U7, a square wave with a 3 usec period, is inverted
in U4 (a NAND gate connected as a sinple inverter) and applied to the
clock input (pin 11) of U8. U8 operates in a toggle node by virtue
of feeding its 'Qoutput on pin 8 to the Dinput on pin 12. Thus, its
out put state changes on each clock to produce a 6 usec and an in-
verted 6 usec clock on pins 9 and 8 respectively.

Each of these outputs is connected to a section of U7 where
each is AND ed with the 3 usec clock. This generates two negative

going clocks at pins 8 and 6 of U7. These outputs are called !f1 and
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1f2 respectively. This circuit thus generates a symetrical two phase
cl ock, with each phase having a 6 usec period with a 1.5 usec nega-
tive going pul se

I f1 advances the cascaded ripple counter, U5 and 6, in the
Col um Scanner circuit (U5, U, NAND gates U4 and decoders Ul7 and

U21). U6 divides !f1 by two on each advance. The output on pin 12 is
consequently a square wave with a 12 usec period, the output on pin 9

is a square wave with a 24 usec period, and so on to pin 11 which has

a 96 usec period. The output on pin 11 is then divided by two in U5

to provide 192, 384, 760 and 1536 usec periods. W wll call these
Cock_1 for the 12 usec period, Cock 2 for the 24 usec period, dock_

4 for the 48 usec period, and so on fromdCock 8, _16, _32, 64 and _128.

G ocks_16, _32 and _64 are applied to the A, B and Cinputs of
bi nary-to-deci mal decoders Ul7 and W21. |In order for these decoders
to yield outputs, their Dinputs (pin 12) nmust be low U4 is used to
enabl e one or the other of these inputs, with C ock 128 being the de-
termning factor. Wen Cock 128 is low, Ul7 is selected through U4

when ! f1 is high at pin 4 of U4. W21 is selected when O ock 128 is
high and 'f1 is high at pin 13 of U4. By ANDing !f1 and O ock_128

nei ther decoder is selected when !f1 is low, the time U5 and Us count.
During this tinme false binary signals can appear on the outputs of U5
and 6.

The net effect is that only one of the 15 outputs from Ul7
and 21 will be low, and this | ow advances on each count advance. The
| ow out puts of Ul7 and 21 drive the colum lines in the key switch
mat ri x.

O ocks_1 through _8 are connected to anal og nultipl exers Ul19
and U22. Only one channel frominput to output is connected at one
time. Note that Cock 8 and !Cock 8 from U6 enable Ul9 and U22 re-
spectively. Ul9 and U22 (the Row Scanner) thus scan through the 16
rows in the sequence indicated by the nunbers contained within the
"boxes" of the key switch matrix. An entire scan of the rows is nmade
before the next colum is selected by Ul7 and 21.

We now have Ul7 and W21 driving the colum |lines and U19 and
U22 testing each row line by connecting it to an input to the Capaci -
tance Key switch (KTC) Detector. These two inputs are normally high
at 5 volts. Wthin the switch matrix there is a small capacitance
connect ed between each colum and row line; that is, there is a capa-
citance associated with each key on the keyboard. Wen a key is de-
pressed on the keyboard, the capacitance associated with that key in-
creases. Wen the colum and row |ines associated with that key are
selected, there is a significant voltage difference between the two
and the capacitance charges to produce a small negative going spi ke
at the input to the Capacitance Keysw tch Detector
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This detector circuit consists of three transistors, Q7, (B,
and Q@ (connected as a linear anmplifier with negative feedback) fol-
lowed by 4 and @. 4 and 2 are large signal anplifiers biased in
their cut-off region. The input to the detector is selectively con-
nected to +5 V dc by way of the analog nmultiplexers (U9 and U22),
the row matrix wires, and the 33K resistors. A key depression causes
a negative current pulse through R16 to the base of the input anpli-
fier transistor, @, which is biased near cut-off. The pulse is then
anplified by @ with inversion to appear as a positive pulse at the
input of Q7. Q7 is an emitter follower circuit which gives a posi-
tive pulse at its output, across R18, at a | ow i npedance. This sig-
nal is coupled back to the input through transistor @, a conmon
base anplifier which has its base clanped to 2.5 V dc by zener diode
CR4. \When the positive pul se appears at the emitter of 9, it is
anplified without inversion and applied to the input of 8. Since
the original input was a negative pul se, the positive pulse consti-
tutes negative feedback. The output across R18, a positive pulse,
is further anplified by pulse anplifier transistor Q4, a conmpn base
anplifier that is normally biased off. The output stage Q@ is bi-
ased in the cut-off region also, but a sufficient positive pul se
from will cause @2 to conduct to give a negative pul se out put
across R12.

Transistors Ql, B, & and B, represent a second pul se am
plifier circuit that is analogous to transistors @, @B, Q7 and 4
respectively. The output of this second anplifier, which appears at
the collector of @B, is also connected to the base of the output
transistor 2. An input pulse fromeither U9 or U22 will therefore
supply an anplified negative pulse to pin 13 of NOR gate Ul4.

The ! PKD signal through R24 helps to set the threshold at the
base of 4 and B. This threshold is normally high when ! PKD is high
so the output from Q7 and (b has to overcone a higher threshold at
the emtter of Q4 and @B in order to cause conduction of 4 and (B.
On the second such pul se on the same count address, !PKD goes low to
reduce the threshold at the bases of Q4 and @B. This sensitizes the
circuit, acting as a positive feedback path, and gives an output.
Thus two consecutive detections of a key stroke are necessary to give
an output. This feature provides noise inmmunity since a single noise
pul se will not pass through the anplifier. The conplete key sw tch
matrix is scanned at a very high rate conpared to the tinme it takes
to physically press and rel ease a key. Thus a key closure will be
detected, even though the key is not held down for any appreciable
time.

Two sections of NOR gate U 4 are connected as a cross-coupl ed
flip-flop. A lowon pin 13 of U 4 sets output pin 11 of Ul4 high
providing that the lowis longer than 1.5 usec (which it is when a

valid key closure is detected). That is because !f1 is applied to pin

9 of Ul4. !If1 effectively prevents swi tching noise, which is short in
duration, frombeing interpreted as a key closure. The high, let's

call it KEY, on pin 11 of Ul4 will remain until !f1 again goes | ow
about 4.5 usec later.
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KEY is fed to pin 5 of 8-input NAND gate U25, pin 9 of ROM
U20 and pin 1 of NAND gate W27. Let's exanmi ne the other inputs to
U25.

KEY, as nmentioned, is fed to pin 9 of U20 which is a 256 x 4
bit static ROM Only two bits are used. For each possible row
col um conbi nation, there is one storage location in U20. D1 and
DOL (pins 9 and 11) are the input and output respectively of one bit
location; DI2 and D2 serve the sane functions for the other bit
| ocation. The row count is applied to AO-4 and the colum count is
applied to A5-7 to address U20.

VWhen a key closure is detected, the counts are presented to
U20 continuously. Wen the counts change shortly after the failing

edge of !f1, U20 outputs the status of the address that is already
stored in the ROM about 1 usec later on pin 10. On the rising edge

of f1 after the address change, the status on pin 10 is latched in
one-half of Dflip-flop U26 and presented at output pins 9 and S.
About 1.5 usec later the R/Wsignal on pin 20 of U20 goes | ow, and
the KEY signal on pin 9 enters the specified location in U20. Note
that this KEY is related with the new count address. The key stored
in U26 represents the preceding address. W consequently call the
KEY in U26 "KEY_mnus_1", and it is applied to pin 11 of U25.

The remaining inputs to W25 are 1) f2 (an inverted !f2) on pin
12, 2) a repeat strobe signal on pin 4 (supplied by pin 11 of NAND
gate Ul6 which is high without a repeat comand), 3) PKD minus_1 on
pin 6 (supplied on pin 3 of U26 which is lowif three or nore count
cycl es have occurred since one key closure), and 4) the col um out -
put on pin 4 of Ul7 which is applied to pins 1, 2 and 3. The | ast
signal drives the colum associated with the special function keys
on the keyboard (SH FT, SH FT_LOCK, LOCAL, BREAK, UPPER_CASE, REPEAT
and CONTRQL) .

In order for U25 to output a low on pin 8, therefore, we
need a current KEY, a KEY fromthe preceding count cycle, no repeat
function, no drive on pin 4 (colum 30, hexadecimal), and we nust
be on the second count cycle during the current key depression

Wth these conditions satisfied output pin 3 of U25 goes | ow.
It is inverted by ULO to a high on pin 11. This signal then clocks
the output latches, Ul and 2. On this signal, the data present on
the inputs are latched into Ul and 2, and it remains |atched until
the next output on pin 8 of U25 occurs.

Alowon pin 8 of U25 also resets one-half of D flip-flop Ull

at pin 13 which causes output pin 9 to go low. On the rising edge of
the inverted 6 usec clock fromUS, the second Ull stage sets and out-
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put pin 5 goes lowto clear the first stage. The high on output pin

6 is inverted by NAND gate U O to supply a | ow active ! STROBE on pin 3
of J1. (Note that J1 on the keyboard connects to J3 on the Sol - PC.)
The next inverted 6 usec clock resets the second Ull stage. W thus
have a 6 usec strobe pulse following the |atching of data into Ul and
u2.

The conpl ement of KEY_minus_1 on output pin 8 of U26 is fed
to input pin 10 of NAND gate Ul6 and is translated to a high on pin
8. The other input on pin 9 is high at this time since it is driven
by the signal which indicates the third count cycle. A three-input
NAND gate, W27, thus has a high on pin 2. A second input on pin 1is
KEY which is active (high) fromthe first count cycle of the key clo-
sure. The remaining input on pin 13 is supplied by pin 11 of U6,
and it is lowonly when the repeat function is operating. U227 is
consequently satisfied and outputs a |l ow on pin 12.

This | ow appears at pin 5 of NOR gate Ul6. Pin 4 of U5 is
high at this point by virtue of a lowon pin 1 of Ul6 which indicates
the third count. Thus, the high on pin 6 of Ul6 will be stored in

the second bit |ocation U20 when !f2 goes low at pin 20 of U20. When
this happens D02 (pin 12) of U20 goes high to indicate the new status
of this bit.

The D02 output is inverted in UlO and applied to i nput pin 2
of another W26 D flip-flop and to the Capacitance Keysw tch Detector
as PKD. PKD serves to |lower the detector threshold; that is, the de-
tector offers less "resistance"” to its input. This is positive feed-
back that allows the detector to discrinnate between noise and a key
closure. Note that two key closures are required before the detector
threshol d is | owered.

The inverted D02 output from U20 al so appears at the D input
(pin 2) of W26. Since this flip flop is clocked by !f1, the prior

status of !'PKD, called "IPKD mnus_1", is already present in this latch
on output pin 5. If we are on the second count cycle of a key clo-
sure, pin 5is high. If we are on the third count or nore, it is | ow

to inhibit U25. As previously nmentioned, 'PKD mnus_1 is also con-
nected to the NOR gate (Ul6) used to feed data to pin 11 of U20 from
KEY_m nus_1.

VWhen the current KEY signal is released, pin 12 of NAND gate
U27 and pin 5 of NAND gate Ul6 go high. The Ul6 NAND gate that in-
puts to pin 4 of Ul6 | ooks at KEY_mnus_1 on pin 2 and the conpl e-
ment of !'PKD minus_1 on pin 1. Thus, pin 1 is high for the first one
and a half counts and pin 2 is high for the first count. Upon re-
| ease of KEY, therefore, pin 3 of Ul6 is low for the first count.
On the second count, KEY_mnus_| goes low-as do pin 6 of Ul6 and

pin 12 of U20. On the next !f2 clock, the data is read into U20. The
out put on pin 12 of U20 changes to renove ! PKD which increases the
Capaci tance Keyswitch Detector threshold for greater noise imunity.
It also sets PKD mnus_1 on pin 5 of U26 on the third count cycle
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following release of KEY. On the third cycle the circuit reverts to
its original state.

This circuit, conprised of U20, U26, Ul6 and Ul7 serves two
functions. By requiring two events during two consecutive count cy-
cles before generating a KEY, it discrimnates against fal se key cl o-
sures. It also insures that nultiple key strokes are serviced in or-
der. (This is the n-key rollover feature.) That is because the row
col um addresses are continuously presented to U20 and this circuit's
cycl e can occur for each possible key closure. U20 can thus contain
data for all possible key closures, and the data will enter Ul and U2
on the KEY generated for each closure as the row col utm count pro-
gresses.

The previously mentioned colum 30 output on pin 4 of Ul7
drives the keyboard control key "switches". Data for these key clo-
sures, present on pins 1, 2 and 3 of addressable latch Ul2 is |atched

in U12 during dock 8 and f2 when columm 30 is driven. Pin 13 of Ul2
is connected to the conplenment of PKD mnus_1. Thus, the data
(active low) is strobed into Ul2 on the first count cycle. During
the third count it will be strobed again and a high is read in. When
the key is released, a lowis strobed in again. As a result, a high
active pul se appears on the output line related to the key that was
closed for the duration of the key closure.

SHI FT and SHI FT_LOCK, on pins 11 and 10 respectively, are
applied through W23 inverter stages to NOR gates Ul3 and Ul4. These
are connected as a cross-coupled flip-flop. An active SH FT sets
this flip-flop at pin 5 of Ul3 to make output pin 6 of Ul3 and out put
pin 3 of Ul4 high. The latter is connected to pin 3 of Ul8, a 512 x
4 bit ROM Ul18 is programmed to output the high-order four bits of
the data to Ul according to the states of pins 1, 2 or 3.

The U13-14 flip-flop is set to a high on pin 6 if SH FT_LOCK
is active. As can be seen, the shift bit to Ul8 is high by virtue of
the lowon pin 6 of Ul3 and it will remain so until SHI FT again
causes Ul13-14 to change state. When output pin 6 of Ul4 is high, pin
12 of W24 is lowto turn light emtting diode LEDL on. This LED is
| ocated in the SH FT_LOCK key and indi cates the keyboard is in a
| ocked shift condition

VWhen UPPER _CASE is active, pin 7 of Ul2 goes high to clock D
flip-flop U5 on pin 3. This flip-flop is connected to operate in a
toggl e node. On the UPPER_CASE "cl ock™, pin 5 of Ul5 goes to make
pin 2 of Ul8 low The high on pin 6 of Ul5 is inverted by U24 to
turn on LED2. LED2 is located in the UPPER CASE key. A second cl o-
sure of this key toggles Ul5 to the opposite condition

Now assume the LOCAL key is depressed, the output on pin 5 of
Ul2 goes active high to clock the other D flip-flop Ul5 stage at pin
11. This stage al so operates as a toggle, and output pin 9 goes | ow
to become LOCAL on pin 14 of J1. Again, the high on output pin 8
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causes LED3, the LOCAL light, to turn on. A second closure of the
LOCAL key toggles this section of Ul5 to the opposite condition
Note that LOCAL has no affect on keyboard data.

The other outputs from Ul2 are BREAK (pin 12), CONTRCL (pin
6) and REPEAT (pin 9). BREAK is inverted in U23 to beconme ! BRK on
pin 4 of J1. CONTROL is applied directly to input pin 1 of Ul8 so
that the control character related to the |low order bits enters Ul
and U2.

REPEAT is applied to pins 10 and 11 of NAND gate U27 and pin
13 of NAND gate Ul6. The input to W27 is gated with UPPER CASE to
generate ! RST at pin 13 of J1. This nmeans, of course, that REPEAT and
UPPER_CASE mnust be depressed at the same tinme to generate !RST.

On pin 13 of Ul6, REPEAT enables that gate so that Ul6 trans-
mts the output on pin 9 of W. W is connected as a two-stage shift
regi ster whose input (pin 2) is ground. It is clocked by clock 128
from Us.

W is initially set with output pins 5 and 9 high during the
third count cycle by PKD minus_1. This is also the time when Ul2
outputs data. |If the key is released, U clears to a low on pin 9
five count cycles following KEY. |If the key is held down, U9 cannot
shift since PKD mnus | remains on preset input pins 4 and 10.

VWhen REPEAT exists at pin 13 of Ul6, pin 11 of Ul6 is lowto
inhibit U25 and U27 at pin 13. This prevents further KEY signals and
di sabl es the n-key rollover circuitry. The lowon pin 11 of Ul6 is
al so inverted by open collector inverter U24 to enabl e the repeat
oscillator (tinmer U3, R4, R5 and C3). U3 generates a square wave on
pin 3 with a period determ ned by the RC network.

This clocks the first stage of D flip-flop Ull, the ! STROBE
generator, and Ull produces the previously discussed 6 usec ! STROBE.
Ull continues to generate ! STROBE at the repeat oscillator rate until
ei t her the REPEAT or character key is released. And with each ! STROBE,
of course, the data associated with the character key is latched into
Ul and U2.

Ei ght ASClI|-coded data bits are output by Ul and U2 to J1 as
i ndicated. Seven bits (0-6) are used for ASCI|I characters, and the
eighth bit (7) is set only for certain control characters that are
recogni zed by the Sol program These are used for control functions
such as MODE_SELECT and cursor novenent.

The remaining circuit, R32 and Cl4, initializes the keyboard
when power is applied. That is, it resets the output |atches and the
SHI FT/ SHI FT_LOCK, UPPER CASE and LOCAL flip-flops. It also inhibits
STROBE at pin 1 of NAND gate U10.
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9.1 CONSOL

CONSOL is a 1024 byte program designed to allow the Sol TER-
M NAL/ COMPUTER to operate as a standard CRT term nal and to provide
access to the essential conmputer capabilities of the Sol. Using
CONSOL, self test and small diagnostic progranms can be entered to
system menory and executed. This in addition to providing verifica-
tion of correct systemoperation helps in finding errors in case of
a mal functi on.

In addition, CONSCL contains standardized entry points for
all normal 1/0O operations. These routines are common with all Sol
System Sof tware all owi ng each personality nodule in the Sol line to
interface with external progranms in an al nost identical manner.

A cassette read routine is also resident in the CONSOL nod-
ule allowing Sol Software to be |oaded and run in a systemwith
additional nmenmory. Sol System Software as of Novenber 1976 incl udes
BASI C, FOCAL, a Scientific Cal cul ator and nunerous "gane" packages
i ncluding a 8K assenbly | anguage versi on of STARTREK cal | ed TREK80.

VWhen power is applied to the Sol unit, CONSOL initializes
the system RAM area, clears the screen, and enters the term nal
node.

In this node the Sol System acts as a standard CRT term nal
sendi ng keyboard data to an output port and displaying received data
on the screen. The COVMAND KEYS of the keyboard are not transmtted
to the output port but are interpreted as direct internal operation
keys. CURSOR MOVEMENT, HOVE and CLEAR SCREEN all operate in this
manner, while MODE SELECT causes an i medi ate change in the opera-
tion of the unit.

VWhen the MODE key is depressed CONSOL i ssues a pronpt charac-
ter (> ) and waits for a conmand line to be input. The Sol is now
operating as a conputer and is ready to accept one of the foll ow ng
conmands:

DUnp Dunp nenory | ocations to screen

ENt er Enter data to nmenory

EXecut e Execute a programin external menory

BAsi c Execute a program | ocated at address zero

TErm nal Return to term nal node

TLoad Load program or data from cassette tape

MODE Press MODE SELECT key to start new command |ine

I X-1
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9.1.1 DUnp (addr) (addr)

The DUnp conmmand di spl ays nmenory data on the screen in a
Hexi deci mal representation. As with all Sol conmands the conmand is
recogni zed by the first two characters and up to ten additional char-
acters can be input w thout an error being forced.

Thus, DU; DUST; DUMP; DUMPTHESE woul d all be recogni zed as
bei ng a DUnp conmand.

At | east one address nust follow the command or a error dis-
pl aned on the screen. |If two addresses are input then all val ues
fromthe first address to the last will be displayed.

DUMP 0 EF

Up to ten bl anks may be inserted between each paraneter
wi thout forcing an error condition. Errors are indicated by a ques-
tion mark (?) replacing the character where the error occurred. For
exanple if the DU conmand were given without an address the question
mar k woul d appear ten spaces to the right of the "U'

9.1.2 ENt er addr

The ENter command pl aces sequential bytes into nmenory begin-
ning at the specified address. Data, represented as hexadeci mal
val ues, are input fromthe keyboard for entry to nmenory. All CONSOL
commands except MODE SELECT are executed when the RETURN key is
pressed. After the ENTER, (address), RETURN sequence the Sol Dis-
plays a colon (:) pronmpt character. Values are then input one line
at atinme with each Iine termnated by a carriage return or |inefeed.
The ENter function itself is terminated with a slash (/) and the So
goes back to the command node when the slash is encountered.

Wth all command functions of CONSOL, input lines are ter-
mnated with a carriage return or line feed. |If the termnator is a
C R CONSCL will erase all characters fromthe current cursor |oca-
tion to the end of the screen Iine. 1In this case, all valid input
should be to the left of the cursor. |If an error occurred during
i nput the cursor may be noved to the left using the "cursor-left"
key and the erroneous characters changed. A linefeed would then be
used as a term nator since LF does not erase the line prior to pro-
cessing the characters. This is particularly useful when using the
ENt er command since the input |line can be visually scanned and errors
corrected prior to the actual entry of input data to nenory.

9.1.3 TLoad (speed)

I ncluded within CONSOL are routines to read standardi zed
cassette tape Software which is recorded with a sixteen byte header
that includes NAME, LOAD | NFORMATI ON, FILE TYPE and execute address.
CONSOL, because of space limtations, is unable to search for a

| X-2
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programor file by name. After receiving the TLoad conmand, CONSOL
turns on the cassette player and waits for the next header, then
uses the header information and |oads the file to menory. The cas-
sette recorder nmust be in play node and properly connected before
executing the TLoad conmand.

After | oading the data, CONSCL returns to the conmand node
where the EXEC command can be used to execute the just | oaded pro-
gram Also, a return can nornmally be nade to the comrand node by
pressing the MODE SELECT key. Space limtations again linted es-
cape during the header search, so if the systemlocks up in this
routine the standard Sol restart nust be used. To restart the So
press UPPER CASE and REPEAT keys si mul taneously.

The CUTS cassette interface electronics within the Sol wll
record or receive data at either of two standard speeds. TLoad
will accept a paraneter to select this speed, 0 being high speed and
1 being low (1200 and 300 bits per second respectively). [If no
paranmeter is given CONSOL will default to high speed operation as
all standard Processor Technol ogy Sol - System Software is recorded
at this speed.

9.1.4 EXecut e addr

The execute conmand is used to run prograns |ocated in ex-
ternal menory. CONSOL branches to the external routine in a manner
simlar to an 8080 CALL instruction so the programcan return to the
conmmand node using a standard 8080 RET instruction if normal stack
operations are used.

9.1.5 BAsi c

The BAsic command is provided for executing prograns whose
starting address is 0, such as Sol - BASI C5.

9.2 STANDARD |/ O ROUTI NES

Al'l Sol System personality nmodul es contain simlar 1/0O code
for input/output operations. CONSOL, using 1K of nenory, has rou-
tines for KEYBOARD and SERI AL PORT input as well as Serial Conmu-
ni cati ons Channel and VI DEO DI SPLAY QUTPUT. Al t hough the sanme
code for SOLOS and SOLED cont ai ns expanded functions, the 1/0
operations appear al nost identical when used with external software.

Sol - BASI C5, for exanple, perfornms all 1/0O using the junp
table of the personality nmodul es. Thus, without altering BASIC the
user may output to either the serial port or to the display screen
Provision is also nade within BASIC to programatically change to
any of the four available Input or Qutput options. CONSOL is of
course limted to the two provided.

| X-3
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| MPORTANT NOTI CE

This copyrighted software product is distributed
on an individual sale basis for the personal use
of the original purchaser only. No license is
granted herein to copy, duplicate, sell or other-
W se distribute to any other person, firmor
entity. This software product is copyrighted and
all rights are reserved.

SOFTWARE WARRANTY

Sof t ware Technol ogy- Corporation warrants this Software Product to be
free fromdefects in material and workmanship for a period of three
months fromthe date of original purchase.

This warranty is nmade in lieu of any other warranty expressed or
inplied and is limted to repair or replacenent, at the option of
Sof tware Technol ogy Corporation, transportation and handling charges
excl uded.

To obtain service under the terns of this warranty, the defective
part nust be returned, along with a copy of the original bill of
sale, to Software Technol ogy Corporation within the warranty peri od.

The warranty herein extends only to the original purchaser and is not
assignabl e or transferable and shall not apply to any software
product whi ch has been repaired by anyone ot her than Software
Technol ogy Corporation or which nay have been subject to alterations,
m suse, negligence, or accident, or any unit which may have had the
name altered, defaced or renoved.



PREFACE

Thi s manual describes the use and operation of either
SCLCS(tn) or CUTER(tn). SOLOCS is a program designed to
be a personality nodule in a Sol(tn). CUTER is a
program designed to provide nmuch of the power of SOLOS
for the non-Sol user. Because SOLOS and CUTER have
been designed to be conpati bl e operating systens, this
manual will refer to SOLOS neani ng the SOLOS/ CUTER
operating system The few differences between SOLCS

and CUTER wi || be stated explicitly.

(tn)SCLCS, CUTER and Sol are trademarks of Processor Technol ogy
Cor por ati on.



SOLOS/ CUTER User's Manua

TABLE OF CONTENTS

| NTRODUCTI ON

Definition of Terns
Qui ck Command Ref erence Li st

CONSOLE COMVANDS

Consol e Commands in Brief
Consol e Commands i n Det ail

Execut e Command
Ent er Commuand
Dunmp Comrand
Ter m nal Command
Cust om Conmmand

TAPE COMVANDS

Tape Commands in Bri ef
Tape Commands in Detai

Get a File from Tape into Menory
Get, then Execute

Save a File

Catalog a File

SET COVMANDS

SOLOCS' Ten Set Conmmands
Set Commands i n Det ai

Set Speed of D spl ay

| nput / Qut put Conmands

Set Qut Command

Set In Command

Set Tape Conmmand

Set Type Conmmand

Set Execute Conmmand

Cust om | nput / Qut put Commands

gaohbhbh

ENENENEN



SOLOS/ CUTER User' s Manual

TABLE OF CONTENTS (cont.)

| V.

SET COVMANDS (cont.)

Set CRC Error Checki ng Conmand
Set Nunmber of NULLS Command

SUBROUTI NES

VI .

A. Introduction to SOLOS Machi ne
Language Interface

Pseudo Ports for SOLCS

Pseudo Ports for CUTER

Defi ned Regi ster Usages

SOLCS Junp Tabl e — Defined

Junp Tabl e

System Entry Points
SOLOS I nput Entry Points

SI NP
Al NP

SOLOS Qutput Entry Points

SCQUT
AQUT

SOLOS VDM Di spl ay Driver
Cassette Tape Entry Points to SOLCS

Fi |l e Header

Bl ock Access

Read Tape Bl ock Routi ne
Wite Tape Bl ock Routine
Byt e Access

File Open Routine

Wite Byte Routine

Read Byte Routi ne

Cl ose File Routine

LOADI NG & EXECUTI NG CUTER

12
12






| NTRODUCTI ON

SOLOCS is a 2048 byte programthat configures the Sol-20 and one or
two cassette tape recorders into a powerful, stand-al one conputing
system SOLCS takes advantage of the Sol-20"s built-in hardware
peri pherals and the 8080 instruction set to optim ze the conveni ence
and power of the inherent conputer capabilities of the Sol.

Qut standi ng features of SOLCS incl ude..

STANDARDI ZED 1/ O SOFTWARE PROTOCOL which nmakes all Sol-20 1/0
(keyboard, display, serial, parallel and cassette) accessible
to external progranms fromone entry point--a standard feature
in all future Sol system software products that wll require

| ess nmenory than would normally be used for 1/O routines.
SOFTWARE | NTERFACE permts user defined routines for custom
appl i cations.

"1 NDUSTRY STANDARD- SETTI NG' CASSETTE I/0 CONTROL i ncl udes

met hods for | oading and savi ng prograns and conmands t hat
execute prograns after automatic | oading.

EXCLUSI VE CASSETTE 1/0 ROUTI NES al | ow cassette files to be
accessed on a byte-by-byte basis as though each file were a
byt e- by-byte device. Thus, data transfer to and from cassettes
appears as normal 1/O-and two cassettes can be used simnultaneously
to assenble and edit prograns.

NEW DI SPLAY CONTROL features found only in expensive video
term nal s--includi ng ESCAPE sequences for cursor positioning
and character speed control.

19 COMVANDS to access the basic requirenents of the Sol -20
control cassette tape recorders and set up special conditions
in SOLCS. (See the "Quick Conmand Reference List".)

Definition of Terns

In this manual :

addr neans word address hexadeci mal characters, (0-FFFF)
range

dat a neans hexadeci mal characters, (0-FF) range

file means a collection of data

name neans any one to five character identification for a
file

port nmeans a SOLOS pseudoport fromO to 3

unit neans a nunber of 1 or 2 corresponding to the
appropriate tape recorder

( ) neans optional paraneters




| NTRODUCTI ON (cont.)

Only the first two letters of the conmand expressions nust be
typed when entering a command expression. (The underscored
letters in the follow ng Quick Command Reference List.)

Qui ck Command Ref erence Li st

COVIVAND

FUNCTI ON

Consol e

EXEC addr

ENTR addr

DUWP addr1 (addr?2)
TERM (portin (portout))
CUST name (addr)

CET

SAVE nane (/unit) addrl

Tape

(name(/unit) (addr))

(addr 3)

XEQ (nanme(/unit) (addr))

CAT

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

(/unit)

Set
S=dat a
| =port
O=port
N=dat a
XEQ addr
TAPE O or 1
TYPE dat a
CQUT addr
CI N addr
CRC data

addr 2

Begi n program execution at 'addr'
Enter data into nenory starting at 'addr’
Dunmp nmenory data, 'addrl' to 'addr2
Enter Term nal Mode

| nsert or renove a custom comand

Get a tape file into nenory

Save a file fromnenory to tape
Get then execute a tape file

Catal og tape files

Screen character rate

| nput port to SOLCS

Qut put port to SOLOS

Nunber of NULLS follow ng CRLF
Aut 0- execut e addr

0=1200 baud, 1=300 baud

Type 'byte' header
Cust om out put addr
Cust om i nput addr

Al'l ows ignoring of tape CRC Read Errors



l. | NTRODUCTI ON (cont.)

Wth a Sol, or CUTER on a Processor Technol ogy GPM board, a power-
on perfornms a reset which causes a SOLCS systemreset. The Sol
user may initiate this systemreset anytinme by sinultaneously
pressing the upper case and repeat keys.

A SOLCS systemreset enters SOLOS i nto COMWAND node. Wen in COVWAND
node, SOLOS will do a Carriage Return-Line Feed (CRLF) followed by a
prompt (>). SOLCS then awaits the entry of a COMAND. A COMVAND i s
processed upon receipt of a Carriage Return (CR). Pressing the MODE
(or Control-@ key while awaiting a COWAND causes the current COVMAND
input line to be ignored and return to COMVAND node. CUTER al so
resets the current |/0O pseudo port selections to the system default.

The MODE (or Control-@ key is also used to abort the execution of
nost conmands. This use of the MODE (or Control-@ key turns off
both tape machines (if on) and returns to COVMAND node.



1. CONSCLE COMVANDS

Consol e Commands in Brief

SOLCS has five console conmands. They are:

Comand
EXEC addr
ENTR addr
DUWMP addr| (addr2)
TERM (portin (portout))
CUST nane (addr)

Functi on
Begi n program execution at 'addr'.
Enter data into nenory starting at 'addr'.
Dunmp nenory data, 'addrl' to 'addr?2
Enter Term nal Mode (avail abl e under SOLCS only)

I nsert or renmove a custom conmand.

Consol e Commands i n Det ail

Execut e Command

EXEC addr

Thi s command begi ns program execution at nenory |ocation specified by

(addr).
Exanpl e:
Ent er Conmmand ENTR
Exanpl e:
Resul t:
Dunp Conmmand DUMP

EXEC 200
addr
ENTR 500

C3 00 01 1000: 05/
Begi nning at nenory | ocation 500, the foll ow
ing data was entered: C3 00 01. The new
menory | ocation of 1000: was selected to enter
the data 51. The slash (/) termnated the
ENTR command and returned to conmand node.

addr1 (addr?2)

This command di spl ays sequential nenory data on the screen starting
at location (addrl) and ending with (addr?2).

Exanpl e:

Resul t:

DUMP C02E C037
CO2E E1 DB FA 2F E6 01 C8 DB FC C9
Dunped the SOLCS keyboard i nput routine.

(See listing.) Starting at nmenory | ocation
CO2E and ending at nenory | ocation CO037.



1. CONSCLE COMVANDS (cont.)
Term nal Command TERM (port-1 (port-0O)) (Avail able under SOLCS only)

This command causes the Sol systemto becone a video term nal for
connection to an external conputer or nodem This comrand begins

by automatically setting the 1/0O pseudo ports to the specified
values. An omtted port paraneter will be set to 1. Execution then
proceeds by sending all Sol keyboard entries (except cursor control)
to the specified Qutput pseudo port. Any input available fromthe

| nput pseudo port will be processed by the SOLCS display driver.

Exanpl e:  TERM
Resul t: Keyboard data will be sent to the seria

port and all data fromthe serial port wll
appear on the display screen.

Cust om Conmand CUST nane (addr) definition/renoval

When a non- SOLCS command is entered, a separate table of custom
commands (in RAM w |l be searched. The CUST command is used to
enter and renove up to six custom comand nanes fromthe custom
command table. (Only the first two letters of the nanme are signi-
ficant.) Wen the name (2 to 5 letters) specified by the CUST
command is not already in the custom comand table, a new custom
command will be entered into the table having an execute address as
specified. Wen the addr is not specified, the begi nning address of
SOLOS wil I be used.

Wen the nane specified on the CUST command al ready exists in the
custom command table, this table entry will be replaced with an
"end-of-table' indicator. Therefore, not only will the specified
name be renoved, but any other custom conmand nanes following in the
table will also be renoved.

Exanple: CUST BASIC 0
CUST ALS8 EO060

Resul t: Two new custom conmands are now known.
ALS8 at |ocation E060, and
BASI C at | ocation O.



I11. TAPE COVVANDS

Tape commands are used to control the tape cassette recorders. In

t hese commands, unit selection is optional, with a default select-
ing unit 1. Wwen a unit is specified, however, it nust be separated
fromthe file identification name wwth a slash (/) and w t hout
spaces in between: e.g., TARGI/ 2.

Tape Header

At the start of each tape file is header information. This informa-
tion includes the foll ow ng data:

name: name of file, 5 ASCII characters or |ess

t ype: nunber is specified by user at tine file is created
addr : starting address of file

Si ze: nunber of data bytes in file

XEQ addr: auto-execute address word (See Set Conmands -
Section 1V)

Error Messages

Cassette error nmessages are printed in this format:
"ERROR (nane) (type) (addr) (size)"

Reasons for an error nmessage are:
1. bad read of file (tape error or CRC ERROR)

2. MODE (or Control-@ key used for escaping while reading
a tape file

3. XEQ command given to a non-executable file.

Tape Commands in Brief

SOLCS has four tape commands. They are:

CGET (nane (/unit) (addr)) Cet a file fromtape to nenory
SAVE nane (/unit) addrl addr?2

(addr 3) Save file
XEQ (name (/unit) (addr)) Get, then execute, a file

CAT (/unit) Catal og of tape files



I11. TAPE COVMANDS (cont.)

Tape Commands in Det ai

Get a file fromtape CGET (nanme(/unit) (addr))

This command transfers the specified or next tape file into nenory.
If a (nane/unit) is given, this command w ||l search forward on the
cassette until that file is found. The (addr) paranmeter, if given,
specifies the nenory location at which the file wll be |oaded. |If
the addr is omtted, the file will be | oaded as specified in the
header .

Exanpl e:  GET TARGI/ 2
Resul t: Gets the program WARM fromtape unit #2 into

menory as specified by the tape file header
information. Returns to SOLOS command node.

Get, then Execute XEQ (name(/unit) (addr))

This command is an extension of the GET command which gets a tape
file and executes as specified by the header information. The
(/unit) and (addr) are optional and operate the same as with the
CET comand.

Exanpl e:  XEQ FOCAL

Resul t: Gets, then executes, a program named "FOCAL" from
tape unit 1.

Save a file SAVE nane (/unit) addrl addr2 (addr3)

This command transfers programor data onto a tape cassette file
name (nane) starting at (addrl) and ending at (addr2). The nane
of the file becones part of the tape's header information. SET
TYPE and SET XEQ commands affect the header information on the
tape file. The optional addr3 specifies the address (if
different than addrl) to be entered in the tape header.

Exanpl e: SAVE CHASE/2 0 1FF
Result: Saves onto tape unit 2 a program naned " CHASE"

starting at |ocation 0000 and ending at | ocation
1FF.

Catal og of files CAT (/unit)

This command will start the tape unit specified and |ist each tape
file header information.

Example: CAT /2

Resul t: SLOPE 0500 0200
HUM 0500 0BOO



I11. TAPE COMVANDS (cont.)

Note: A very useful feature of the CAT command is to
apply power to the tape units when needed to

rewi nd tape. Depressing the MODE (or Control-@
key will renove power fromtape unit and return

t o COVMVAND node.




V. SET COMVANDS
SOLCS has 10 set commands. They are:

SET S=data Screen character rate

SET | =port | nput port to SOLGCS

SET O=port Qut put port to SOLOS

SET N=data Nunmber of NULLS follow ng CRLF

SET XEQ addr Aut o- execut e addr

SET TAPE O or 1 0=1200 baud, 1=300 baud

SET TYPE data Type 'byte' header

SET COUT addr Cust om out put addr

SET CI N addr Cust om i nput addr

SET CRC data Al lows ignoring of tape CRC Read errors

Set Commands | n Det ai

Set Speed of D spl ay SET S=0-FF

This command determ nes character display rate to the screen
data = 0 — Fastest
data = FF — Sl owest

| nput / Qut put Command Par anet er s

The next two SET commands affect SOLOS i nput and out put command
par anet er s.

Set Qut Command SET O=port

This command sel ects the output driver routine to which SOLOS routes
data. Under SCOLOCS, COVMAND node text is always sent to the display
screen. Under CUTER, all output goes to the current Qutput pseudo
port. In all cases, the output fromeach conmand is sent to the
current output pseudo port.



V. SET COMVANDS (cont.)

The Qutput Pseudo ports command paraneter val ues are:

0 = Video D spl ay
1 = Serial Qutput Port
2 = Parallel CQutput Port
3 = User Defined by SET COUT command
Exanpl e: SET O=1
DOVP O 2F
Resul t: Sel ect serial output port. '"Dunp O 2F would be
di spl ayed, but the data would go to the serial
out put port.
Set | n Command SET | =port

This command sel ects the input driver routine to SOLOS. Al
future i nput commands would cone fromthe new sel ected input
pseudo port.

The I nput Pseudo port paraneter values are:

0 = Keyboard

1 = Serial Input Port

2 = Parallel Input Port

3 = User defined by SET CI N comrmand

Exanpl e: SET 1=1

Resul t: SOLCS woul d expect the next command to cone from
the serial port input routine. The Sol keyboard
woul d have no affect except to sinultaneously hit
repeat and upper case keys to reset the conputer.

Cassette Tape Paraneter Comrands

The Foll owi ng SET conmands affect the cassette tape paraneters:

Set Tape Command SET TAPE O or 1

This command sel ects one of two standard speeds.

0

1200 baud hi gh speed

1 300 baud | ow speed

Normally set to O.

10



V. SET COVWANDS (cont.)
Set Type Conmmand SET TYPE data

This command sets (data) values into the 'type' byte in the tape
header information when used in conjunction with the SAVE conmand.
The '"type' byte data is entered as a hexadeci mal value, but it wll
appear on the screen as an ASCI| character when displayed by the
CET or CAT command. Only displ ayabl e characters shoul d be used for
type values (data). The nost significant bit of the type val ue
determines if the tape file can be executed automatically by an XEQ
command. (0 = Auto-execute, 1 = Not executable.) Typing of tape
files can be very useful in grouping comon files.

Exanpl e:  SET TYPE 47

47 = 'G character for GAME FI LES
Sign Bit = 0, auto-execute

SET TYPE 50

50 = 'P" character for PROGRAM FI LES
Sign Bit = 0, auto-execute

SET TYPE 4
C4 = "D character for DATA FILES
Sign Bit = 1, non-execute

Set Execut e Command SET XEQ addr

This command sets the auto-execute address (addr) word into the

t ape header information when used in conjunction with the SAVE
command. This address word is used by the XEQ conmand after | oad-
ing a tape file to begin program execution at |ocation specified
by tape header information (addr). Note that the 'TYPE byte
determines if the file is of the auto-execute type.

Exanpl e:  SET XEQ 200

Resul t: The aut o-execute address of 200 Hex will be witten
onto the tape header when the next SAVE command is
i ssued.

Cust om | nput / Qut put Conmmands

The next SET commands set address pointers to custominput and out-
put driver routines when 'SET |1=3" and/or 'SET O=3' are used. These
custom1/O drivers nust neet the SOLOS |/ O drivers requirenents.

See the SOLCS software listing for nodel input routine.

Set Custom Qut put Command SET COUT addr

This command i nfornms SOLOS software where the user defined output
routine specified by 'addr' is |ocated.

11



V. SET COVMANDS (cont.)
The Custom Qutput driver requirenents are:

1. The 'addr' (address) word in the SET COUT command wi || equal
the starting address of the output routine.

2. It is the user's responsibility to save registers prior to
any nodification of the register.

3. The "B" register will contain the data passed from SOLCS for
out put routine.

4. The output routine will end with a 'RET" instruction or equi-
val ent .
Set Custom | nput Conmand SET CI N addr

This command i nfornms SOLOS software where the user defined input
routine specified by '"addr' is |ocated.

The Custom Input driver requirenents are:

1. The 'addr' address word in the SET CIN conmand will equal the
starting address of the input routine.

2. It is the user's responsibility to save registers prior to
any nodification of the register.

3. The input routine conbines actually inputting the character
along with STATUS. The routine returns either a zero flag
i ndicating no character is available or the character in
Regi ster "A" with a non-zero flag. The calling programcan then
take appropriate action based on a zero or non-zero condition.

Set CRC Error Checking SET CRC data

This command is used to specify whether or not the standard CRC error
checking routines are to be used. Wen a value of FF is specified,
all further tape reads will ignore CRC errors. Any value other than
FF indicates standard error checking is to be in effect. This
command is very useful to allow a tape to be read in which would

ot herwi se not be readable. When CRC errors are being ignored, it
nmust be renenbered that the data read in may not be valid.

Exanple: SET CRC FF

Resul t: CRC error checking wll be set to ignore all CRC
errors.
Set Number of NULLS SET N=dat a

This command sets the nunber of nulls (binary zeroes) to be out put
followng a carriage return-linefeed (CRLF) sequence. The value is

12



V. SET COVWANDS (cont.)

initialized to zero but may be set to any nunber up to FF (hex).

This command i s useful when using output devices requiring a
delay following a carriage return

Exanpl e: SET N=3

Resul t: Every CRLF issued by SOLOCS will be foll owed by
three nulls.

13



SUBROUTI NES

I ntroduction to the SOLOS Machi ne Language Interface

The Machi ne Language Interface with SCOLOS i s based on:

1. A predefined set of 'pseudo’ 1/0O ports allow ng
software conpatibility as well as providing an easy
means of supporting any 1/O devi ce.

2. A system defined register
SCOLCS.

usage when interfacing with

3. A systemjunp table of entry points.

First are the pseudo ports. Built into SOLCS are four input and
four output pseudo ports. |/Orequests nmade to a pseudo port are
converted internally to a request either to a specific device, a
built-in routine, or a user witten routine. Al non-tape I/0O
requests made to SOLCS are nmade with reference to one of the
foll ow ng pseudo ports.

PSEUDO PORTS FOR SOLCS

Pseudo
Por t | nput Qut put
0 Keyboar d VDM dri ver
1 Serial port Serial port
2 Paral |l el Port Paral | el Port
3 User witten routine User witten routine

PSEUDO PORTS FOR CUTER

14

Pseudo

Por t | nput Qut put

0 Keyboard data from VDM dri ver
paral l el port 3,not KDR
status, on port 0O; bit O.

1 Serial port 1, RDA Serial port 1, TBE status on
status on port O, bit 6. port O, bit 7.

2 Parallel port 2 with not- Parallel port 2 with not-PXDR
PDR status on port O, bit status on port O, bit 1.
2.

3 User witten routine. User witten routine.



V. SUBRQUTI NES (cont.)

Second are the defined regi ster usages when interfacing at the
machi ne | anguage | evel with SOLCS.

Whenever a machine programis executed by SOLOCS (via the EXEC or
XEQ command, or via a custom command), the stack pointer and HL
regi sters are predefined by SOLOS >. The stack pointer is set
such that the user may perform stacking operations which wll
use the SOLOS stack. The SOLOS stack begins at the end of the
SOLCS RAM area and works its way down fromthere. Excessive use
of this stack can destroy data maintained by SOLOS within its
RAM area. The stack is also prepared so that the user may issue
a standard RET instruction to return control to SOLOS command
node processor

The HL register pair is initialized to point to the very beginning
of SOLCS. It is at this point that the SOLOS junp tabl e begins.
The user program nay then use the address presented in the HL

regi ster pair as the beginning of the junp table.

This address is provided for two reasons:

1. CUTER may be | ocated at any address in nmenory, providing the
means for prograns to function with CUTER | ocated at any
address, and

2. the first byte of the junp table for SOLOS is different from
the first byte for CUTER, providing an easy neans of dis-
ti ngui shing between SOLOS and CUTER

Third is the SOLOCS junp table (see next page). Al requests to SOLGCS
shoul d be nade based on this junp table and not to the actual routine
addresses as scattered throughout SOLOS. By using only this junp
tabl e, the user can be assured of maintaining conpatibility between
SOLCS and CUTER

15



V. SUBRQUTI NES (cont.)
JUWP TABLE

Address Label Lengt h Functi on

C000 START 1 This byte all ows power-on reset of SOLOS. |t
is 00 for SOLCS and 7F for CUTER, providing
an easy neans of differentiating the exact
operating systemin use.

C0o01 I NI T 3 This is a "JMP" to the power-on reset.

C004 RETRN 3 Enter at this point to return control to
SOLOCS command node processor

C007 FOPEN 3 Enter here to open a tape file.

CO0A FCLOS 3 Enter here to close a tape file.

C00D RDBYT 3 Enter here to read a byte from an open tape
file.

C010 VRBYT 3 Enter here to wite a byte to an open tape
file.

C013 RDBLK 3 Enter here to read one tape block into nmenory

based on a header.

C016 VRBLK 3 Enter here to wite one tape bl ock from
menory based on a header

C019 SQUT 3 Enter here to output the character in
register "B" to the current system out put
pseudo port. This is always an "LDA"
pointing to the byte containing the current
system out put pseudo port val ue.

Co1C AQUT 3 Enter here to output the character in
regi ster "B" to the pseudo port specified in
regi ster "A".

CO1F SI NP 3 Enter here to obtain status/character from
the current systeminput pseudo port into
register "A". This is always an "LDA" to the
byte containing the current system i nput
pseudo port val ue.

C022 Al NP 3 Enter here to obtain status/character from
t he i nput pseudo port specified in the "A"
register. On return, register "A" will con-
tain the character with the flags set to
i ndi cate whether a character is present or
not .

16



SUBRQUTI NES (cont.)
B. System Entry Points

There are actually only two systementry points within the SOLOS
junp table. Entry at these points does not require that any
register be initialized. The first (at either |abel "START" or
"INILT") is used to performa conpl ete power-on systemreset. As
a part of the systemreset, the system RAM area data used by
SOLOS will be cleared. The only reason for entering via "START"
or "INIT" is that the power-on circuitry requires a one byte
instruction to allow various circuits to stabilize. The other
use of the byte | abeled "START" is to determine if a user
programis being executed under SOLOCS or is CUTER controll ed.
When under SOLGCS, this byte will be zero. Wen under CUTER
this byte will be non-zero.

The other systementry point ("RETRN') is used to return to
SOLOS command node. This entry point does not performa system
reset. E—

C. SOLOS I nput Entry Points

SI NP entry point address CO1F

This entry point will set register "A" to the current system
i nput pseudo port. The current systeminput pseudo port is

changed by the "SET |I=" command. After setting register "A"
this command proceeds by executing an "AINP'. (See bel ow.)
Al NP entry point address Q022

This entry point is used to input one character or status from
any pseudo port. Register "A" on entry indicates the desired

i nput pseudo port fromO to 3. Because this entry point is a
conbi nation status/get-character routine, it is the user's
responsibility to interpret return flags properly. Wen a
character is not available, the zero flag will be reset and the
character will be placed into register "A". Wat this neans is
that, if the user wants to wait for a character to be entered,
sinply follow the CALL AINP (or SINP) with a "JZ" junp-if-zero
instruction back to the call. A conbined status/get-character
routine is very inportant when allow ng user witten input

routi nes.

D. SOLOS Qutput Entry Points

SQUT entry point address C019

This entry point will set register "A" to the current system
out - put pseudo port. The current system output pseudo port is
changed by using the "SET O=" command. After setting register

A", this command proceeds by executing an "AQUT". (See next
definition.)

17



SUBRQUTI NES (cont.)
AQUT entry point address CO01C

This entry point is used to output one character to any
pseudo port. Register "A" is assuned to be a binary val ue
fromO to 3 indicating the desired output pseudo port.

Regi ster "B" will contain the character to be output. On
return, the PSWand Register "A" are undefined. All other
regi sters are as they were on entry.

E. SOLOS VDM Di spl ay Driver

Because the VDM is much nore powerful than a standard hardcopy
device, the built-in VDM driver supports many expanded functions.
The foll ow ng characters, when sent to the VDM driver (output
pseudo port 0), cause special functions to be perforned:

Hex Character Functi on

01 Control-A (SOH) Move cursor left (wap node) one position.
OB Control-K (VT) Cl ear screen; position cursor at hone.

OD Control-M (CR Cl ear remai nder of line; then nove cursor

to begi nning of sane |ine.
13 Control-S (DC3) Move cursor right (wap node) one position
17 Control-W (ETB) Move cursor up (wap node) one |ine.
1A Control-Z (SUB) Move cursor down (wap node) one |ine.

The escape key (hex code 1B) is also a special character to the
VDM driver. It initiates what is known as an escape sequence.
The escape character is always foll owed by one or tw hexa-

deci mal val ues (bytes) which indicate what expanded function is
to be performed. The following |ists the escape sequences and
corresponding results. Were a third byte nust follow the
escape, this wll be represented by (##), indicating that this
third byte actually contains a value being passed to the VDM
driver.

Escape sequence Functi on

1B 01 ## Pl ace the cursor onto position (##) of the current
display line. (##) is in the range 00 - 3F.

1B 02 ## Pl ace the cursor onto |line nunber (##) of the dis-
play screen. (##) is in the range 00 - OF, with
the topnost |ine being Iine 00.

1B 03 Pass back the current cursor |ine/character posi-
tion in Registers BC. Register "B" is set to the
character position (00-3F), and Register "C' is
set to the line position (00-0F).

1B 04 Pass back the nenory address of the current cursor
| ocation into Registers "BC

nore escape sequences .



V. SUBRQUTI NES (cont.)

Escape sequence Functi on
1B 05 ##
1B 06 ##
1B 07 ## The third byte is output to the VDM at the current

cursor position exactly as is, regardless of this
byte's value. No check is made of this character
(##). Being a control character, it is only

pl aced into the VDM nenory as-is, and the cursor

i s advanced one position.

1B 08 ## The di splay speed is set to the val ue (##)
specified. The speed ranges from 00 (fastest)
to FF (sl owest).

1B 09 ## This functions the sane as escape sequence 0l.
The cursor is positioned to character position
## of the current display |ine.

F. Cassette Tape Entry Points to SOLOS

SOLCS contains subroutines to handle data transfer to and from
two cassette units. Both bl ock-by-block and byte-by-byte access
are available. Wile performng any tape read, the user can
return to the present calling software program by pressing the
MODE (or Control -@ Kkey.

In block transfers, each request results in tape novenent and
a transfer of an information block to or froma location in
menory. SOLOS uses bl ock-by-bl ock access to provide the tape
commands.

In byte transfers, on the other hand, SOLOS buffers the data
into 256 byte bl ocks, doing cassette operations only once per
256 transfers. BASIC uses byte-by-byte access for data files.
O her prograns--such as editors, assenblers or special user-
written prograns--can also call the byte-by-byte routines if a
few specific conventions and calling sequences are foll owed.

Fi | e Header

The file header for SOLOS provides specific attributes to a
file. These attributes consist of a five ASCI| character nanme
and a file type.

File name serves two functions:

1. It permits easy human identification of the file, and

2. It provides the identification for which SOLOS searches
to find the correct file.

File type is used in SOLOS to prevent certain operations, such
as automatic XEQ if the file is not of the proper type.
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TYPE

SI ZE
ADDR

XEQ

SUBRQUTI NES (cont.)

When calling open the register, pair "HL" should point to a
menory | ocation that contains the header. Following is the

| ayout of a SOLCS file header:

ASC '12345' A five character name with trailing binary zeroes.
DB O Shoul d al ways be zero.

DB 'B +80H File type. If Bit 7=1, then this is a data file
(not executabl e).

DW  LENGTH Length of file in nunber of bytes.

DW FROM Address at which file is to be read to or from
which it is to be witten.

DW EXEC Aut o execute address (ignored for data files).

DS 3 Space - not currently used by SOLCS.

As previously nmentioned, SOLOS uses the nane to find the correct
data for the file operations. Assune you were about to read data
froma file naned POITS, for exanple, and you had correctly opened
the file wth a header pointing to that nane. SOLGCS, when you
first requested a data transfer, would read past File 1 and File 2
(as shown below) and then read data fromthe POITS file.

Begi nni ng position of tape Beginning of file to be read
(current position)

v

FILE 1 FILE 2 |__POTTS | l é

20

Bl ock Access

The Bl ock Access nethod i nvokes no nmanagenent by the system Each
‘call' to the 'Read' or "Wite' routines perforns a conplete
cassette operation. Read and Wite routines are used by SOLCS for
CGET and SAVE commands and serve as exanples of the calling
conventions for RDBLK and WRBLK routi nes.

Read Tape Bl ock Routi ne RDBLK

The entry point for RDBLK is CO13.

On entry: Regi ster A contains Unit and Speed data with bit 5
(speed) 0 for 1200 baud (or 1 for 3%$0 baud); bit 7=1
for Tape 1; bit 6=1 for Tape 2; and all other bits=0.



SUBRQUTI NES (cont.)

Regi sters H & L contain the address of file header
i nformation.

Regi sters D & E contain the address-of where the file
is to be |oaded into nenory. (If set to O, this in-
formation is taken fromfile header infornation on tape.)

On exit: Normal return: Carry Flag is cleared, and data has
been transferred into nenory.

Error return: On errors, or user pressing MODE (or
Control-@ fromkeyboard, the Carry Flag is set.

Wite Tape Bl ock Routine VRBLK

The entry point for WRBLK i s CO16.

On entry: Register A contains unit and speed with the sanme bit
val ues as specified for RDBLK

Registers H& L contain file header address. The file
header information will be witten onto the specified
tape unit followed by the data.

On exit: Normal return: Carry Flag is-cleared, and data has been
transferred to tape.
There are no error returns.

Byte Access

Data stored on, or about to be stored on, a tape should be consi dered
afile. Ina SOLOCSfile, data is stored one byte at atine as a
string of bytes along the tape with no assuned neani ng or structure.
It is sinply a collection of bytes that can be accessed by soneone
with responsibility for the intelligence of the data.

When witing to tape, SOLCS records the data in a formthat allows
the data to be read fromthe tape later. Wen reading fromtape,
SOLCS provi des the managenent to access each byte sequentially.

SOLCS al so provides start and stop control of two units. File opera-
tions viewunit 1 as File 1 and Unit 2 as File 2. Thus, data in Unit
1 is associated with File 1, and data in Unit 2 is associated with
File 2.

When using Byte Access, two inportant user managenent operations

are necessary. As shown in Figure below, the first is to open a

file to tell SOLOS you want to access the file. The second is to
close a file to inform SCLOCS you are finished with it.

Open "‘ Accesses I_'" Close

21
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SUBRQUTI NES (cont.)

SOLCS provides entry points to OQpen, Read, Wite and d ose
tape files. Each of these routines requires that certain con-
ventions be followed to ensure accurate data transfers.

File Open Routine FOPEN

The Open routine sets up certain internal paraneters to keep
track of data requests. This operation should be called only
once prior to the first access of the file. The File Header
information is the sanme format as in the Bl ock Access node and
is used in both reading and witing of files. |If the Byte
Accesses are of the Read type, SOLOS will search the tape file
until the correct file "name' is found as specified by the File
Header information. On the next Read access, SOLOS will transfer
the first data byte of the file. |If the Byte Accesses are of
the Wite type, the File Header information wll be transferred
onto the file.

The entry point for FOPEN is COO7.

On entry: Register A contains File # (1 or 2) sane as tape
unit (1 or 2).

Regi sters H & L contain address of the File Header
i nformati on.

On exit: Normal return: Al registers are altered and file
is ready for accesses.

Error return: The Carry Flag is set. Reason for
error: file already open.

Wite Byte Routine WRBYT

The Wite Byte routine wites a single byte of data into a
buffer file. SOLOS stores this data until it contains 256
bytes. It then wites this block onto the tape, followed by a
CRC character (error checking character). SOLOS then resets
the buffer file for the next 256 bytes of data.

The entry point for WRBYT is CO10.
On entry: Register A contains File # (1 or 2).

Regi ster B contains the byte of data to be
transferred onto tape.

On exit: Normal return: Carry Flag cleared.
Error return: Carry Flag set - errors caused by:

file NOT open, or
fil

1
2. e previously used for reading.



SUBRQUTI NES (cont.)
Read Byte Routi ne RDBYT

The Read Byte routine reads a single byte of data froma
buffer file. SOLOS fills this buffer as needed per read
request. Each tinme SOLOS fills the file buffer (reads a
bl ock), the CRC character is checked for data accuracy.

The entry point for RDBYT is COOD.
On entry: Regi ster contains file # (1 or 2)

On exit: Normal return: Register A contains data byte.
Carry and M nus Flags set nean 'end of file'.

Error return: Carry Flag set. Errors are caused
by:

file NOT open

file previously used for witing
CRC character error

pressing MODE (or Control-@ while
actually reading fromthe tape.

PwbhE

Close File Routine FCLCS

The Close file routine closes the current file and resets the
internal paraneters for the next open operation. It is very
inportant to close the file after all data transfers are
conpleted. Failure to do so could result in |lost data and
prevent further open operations.

The entry point for FCLOS i s COOA

On entry: Regi ster A contains File # (1 or 2) to be
cl osed.
On exit: Normal return: Carry Flag cl eared.

Error return: Carry Flag set. (Error is caused
by file NOT open.)
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VI. LOADI NG & EXECUTI NG CUTER (Appl i cabl e to CUTER only)

CUTER is avail able (1) on cassette tape with its own | oader which
can be | oaded at any nenory address from 0200 t hrough F400, or (2)
in ROM at the address CO000. In order to |load CUTER from cassette
tape, performthe followng steps. Wen CUTER is being used in
ROM the procedure is much sinpler: nake sure the sense swtches
are set according to H below prior to executing |ocation C000.

A Verify that the hardware is connected and functioning
properly.
B. Enter the follow ng bootstrap routine into nmenory begi nni ng

at location 0. The following is presented in a format
simlar to that produced by a "DUW" command with an address
shown every 10 (hex) bytes:

0000: 21 40 00 F9 45 4D 3E 80 D3 FA E7 05 C2 OA 00 E7
0010: 3D C2 OF 00 E7 02 03 FE DD C2 14 00 E9 00 00 OO
0020: DB FA A5 CA 20 00 DB FB 9

C. Verify that the above bootstrap is in nenory exactly as presented.

Set the sense switches to the address at which CUTER is to be
| oaded. The sense switches wll be the hi-order byte of the
menory address, with the |o-order byte zero. As an exanpl e:
Sense switches set to 34 hex will cause CUTER to be | oaded
into nmenory begi nning at |ocation 3400 hex. For conveni ence,
a nmenory address shoul d be selected that al so specifies the
default 1/O pseudo ports (see "H' below). The address

speci fied nust be between 0200 and F400. Renenber, however,

t hat CUTER occupi es 2K of nenory and uses 1K of RAM beyond

t hat .

E. Make sure that the CUTER tape is rewound and placed into the
proper cassette machine. The CUTER bootstrap will activate
the notor control for tape unit one. |If your cassette
machi ne notor control is attached as tape unit one, you may
now pl ace the nmachine into "PLAY" node.

F. Execute | ocation zero (the bootstrap). This can be
acconplished by allowing a "Reset” to specify an address of
zero. At this tine, be certain that the cassette machine is
in "PLAY" node and is activat ed:

G When conpl eted, the CUTER | oader programw || "HALT". This

is not an error condition. Wen conpleted, the notor control
wilT also be turned off.
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VI. LOADI NG & EXECUTI NG CUTER (cont.) (Applicable to CUTER only)
H. Via sense switches, select the default I/O pseudo ports as foll ows:
XXXX |11 OO0
Bi t 7654 3210
Wher e: X X X X doesn't matter
. whi ch pseudo port fromO - 3 (00-11 binary)
is to be the default input pseudo port.
(ONO) whi ch pseudo port fromO - 3 (00-11 binary)
is to be the default CQutput pseudo port.
NOTE: Whenever CUTER does a full systemreset (begins execution
at its beginning nenory address), the sense switches wll
be accessed to determ ne the default 1/0O pseudo ports.
If either Input or Qutput default is to be pseudo port 3 (user
witten routine), verify the follow ng:
(1) The appropriate user witten routine is in nmenory.
(1i) The address of the appropriate I/Oroutine is entered into
t he CUTER system RAM area. The system RAM area begins
exactly 2K (800 hex) after the beginning of CUTER.  The
first word of this area is used to contain the address for
the user Input routine. The second word will contain the
address of the user Qutput routine. Addresses are entered
in lo-hi order.
J. Execute | ocation ZERO. The CUTER | oader wi ||l have properly prepared
this location to either transfer control to the CUTER just | oaded or
to indicate an error while loading CUTER If there was no error,
CUTER wi I | now be in control
Renmenber to turn off the cassette machi ne and renove the CUTER tape.
K. | F your conmputer halts again, this neans one of the following errors
has occurred. D splay nenory |ocation ONE to determ ne the error
code. The error code wll be one of the foll ow ng:
Error Code in Hex Meani ng
00 The specified | oad address was not within the
range 0200- F400, or the tape file | oaded was
not CUTER

01 A tape read error was detected.

02 There was no tape read error, but the CRC

(error checking) character was invalid.

40 The file was | oaded, but it was not CUTER
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APPENDIX ITII

STANDARD COLOR CODE FOR RESISTORS AND CAPACITORS

SIGNIFICANT DECIMAL TOLERANCE VOLTAGE
COLOR FIGURE MULTIPLIER (%) RATING*
Black 0 1 -
Brown 1 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 - - 20 500

*Applies to capacitors only.
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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)

(2)

(3)

(4)

(5)

(1)

(2)

(3)

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
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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 bing sol-
dered. 1Inspect 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. In 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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(3) Check for solder bridges.
(4) Remove carrier.

To install single pins, proceed as follows:

(1)
(2)

(3)

(4)

(5)

Hold board between two objects so that it stands on edge.

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.

Check each installation for cold joints and solder bridges.
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0026 4N26
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2 LATHODE

55 8T94
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Ground E ’] Vee D D D [
Trigger E ;] Discharge
Qutput [:3_ }‘] Thrashold
Raeasat E 5] Contro! Voitaze ' 2 s s s s 7
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WA 1Y 24 IY  3A 3y GND
.

8T97 or 74367 1458

veeo &z oA 6 LA B
[ 1?1 " TJl_Jﬁz In

f
v
|

1489 2101

— -
Qutput 3 E E GND Ay — 1 o 24—~ vee
Response 2 E] Ay — -4 2 nE 13
Conwol 3 Output 2 PY I wh  oew
Input 3 E 12| Response Ag — {1 K S PIN N

Control 2
Ag - 5 18 F or Con 1oy D&y,
Ay A Ar - N .
Qutput 4 E EI Input 2 ag — 6 b ez l_i‘)«‘/ o .
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5 10 t1 e
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Control 1
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Vee E: ZI Input 1 0, - * 2 2t
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211.02 or 91L.02

a0 24 [ Jvee
as[] - 3[ ] ay
1 U 16
25— LW a3 2|78y
2 1
A5 — — Al a [« HIn™
_ 1 . PIN NAMES
AW = LI a0s o Jeswe
- = ¢ 2 e 19 ;:lvm\ Ao Ag  ADDRESS INPUTS
DATA OUTPUTS
a2 - LN Mull 18 [ ] proGRAM (010 ou
cs CHIP SELECT INPUTS |
- 'L oaTa as[e [ Jo, :
an = LRV o[ w[Jo,
o
a0 2 cno 0;[we 1s[Jog
o, n o,
Vﬁs: 12 3 :0‘
sees CIR XY SET,
) .
AT — Yoo
2 13y crocx;
—3—— 2o RESET,
A . sET,
- LY
cLotK ; —
04 * .
reset,
vss 4 T LI 2

4019

4023
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4024

Voo NC [} az NC a3 NC
Iu 1 ” n 1 ] |l ser _] TVW
k] 13
’, [l i} q
X, Lt FIF) e N
cLOCK = 9,
neser, —2—1
sery — 24—
92 § ! Q,
Kp 3 £IF2
3 2 -
cLotK, az
I
4 10
L
€seT, Ve
' 2 3 [ 5 § I1
INPUT | RESEY a [ s o Ve
PULSES
pestt WA oo . ,
e »—f— — Yoo
CARRY W 1 I}Itﬂ)l ]‘ A—z‘ yin
[l=¥, 4 4 3 12
e s 6 0 +— L
4 X
3'("c‘$¢’ 102 * 5 10 ¥
[~ | surremen C—:DJ E—L
UP/O0WN 10 Mgl outhUTs D—s- %f
ey g Vss — — €
aocx 19 L)
7 Cammy
our ADS L-EDF
1° K:COD M GOH
Vs
A —-{' >o—' [ D9
s .
» —-D&- wb
PHASE
puLses | '® ¥ == Voo
PrASE COMP 12 18 |—2enen c '—Do-! 1.8
COMPARATOR_ 3 14— SIGNAL N N © .5
[ —1 ot o
vCo ouT — 4 13 | PHESE Sowe 2
" -
NHINT — 3 12 —A2 10 vgq [ Ko
cn—s 1 —R 10 veg ) D LI
1
cna—7 10 {—DEMODULATOR vee 1
Ves —i 0 ® —V¥CO IN Vss s
Heeis
"o
CLOCK & | _qia
*'%i6 {—a2a
[+] N ¢ —Q3A
3 ot n ABLE A l—Qaa
1 R [
RS Lot ReSETA [
: ¢ cLock B |—aB
(2 " *'%6 {—az8
contzs 1 ENABLE B a8
o " —a4a8
R
RESET B
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5204 6011
ves 10 _H-U_Dw Tc
Ve 2 [ J3s ps
) N vop 3 [] Nas wisy
= . RoD 4 ] (37 wisz
H 2] oy
POWER SAVER —4 F— VYoo RO8 & E /36 sBS
I EETLET = RO?7 6 [] 1E
PROGAAM oy RO6 7 [] :]34 CRL
s n RO5 8 [] 133 T8
A'T :" rRoa 9 [] Naz 7
A~ " RO3 10 [] 031 76
AL LY RO2 11 [] 30 TS
AU 12, RO1 12 [] 29 TI4
A e, PE 13 [] 128 i3
" " FE 14 [] 27 T2
] " 0E 15 [] 26 ™1
Y L% SFD 16 (] 25 To0
va 2 9, rRCc 17 [] [ 28 TRE
ORR 18 [] []23 ¥BAL
bR 19 [] 022 78RE
RI 20 J21 mR
6574 or 6575 6834
Vee GND V66
12, 131 1 10
Ao
Aq
1 VgB RS3 [324 :g X DECODER P:?)n:idn?alxv
2} Vee RS2 [J23 Ag
35 Vob RS1[J22 As
4 A6 RSO [ 21 :3 Y DECODER ¥ GATING
5[] D5 D6 120 Ag
6 03 D4 [ 19 553.5 . SENSE AWPLIFCRS
7 ] D1 D2 18 RW OR CS; LOGIC INPUTOUTPUT
BUFFERS
8 [ A5 DO 17
9] A4 A1} 16 VPROG—4’
103 N.C. A0 515 11t
11 ] A3 N.C.[ 314 000‘0703040501,07
12 A2 Vssf13
Ag - 24 A5 -19 Dl -3 D6 - 8
Al - 23 A6 - 18 D2 - 4 D7 - 9
A2 - 22 A7 - 17 D3 - 5
A3 - 21 A8 - 16 D4 - 6
A4 - 20 DG - 2 D5 -7
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A "» w 2A 3 ¥ OND

‘<
3%
s
3|8
LIt]
-8
=g

e s s He [
w 1A ] 2¥ 2A 28 GND

Vi A (34 SA S5Y  4a 4y
» nijn n u L) ]

A 1w 2Aa 2y 3a ¥  GND

————|
| ol
7430 7442
INPUTS ouTPUTS

Ve A 8 ¢ O %@ 8 7

E:E”%;%M_.M

. 8 . -
01 2 34567839

—27T T |
LSI?JLJTLIT%_FUDM

5 __86 GND
OUTPUYS
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[

2
v CLA 20 2R 2¢x 20 20 20
» » 1] 1) u n » [ ]

L i
3 y o Q
CLA pCK
R o R a
cx cr
J_a
R

1 2 3 4 s ] 7 ?
1 W IR ek PR 10 W@ aGND
LR

Vi 48 an Ay » 3A pod
" n 2 n L) 1] s

(o (o
kS

1A 8 w ETY ) 2y GND

vec 48 4A 4Y 38 3A 3Y

(L7 [

1A 18 v 2A 28 2Y GND
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\

74138

DATA QUTPUTS
A

vee 'vo v1 v2_ vl va_ s

LRSS LY LL 10

| :)

L]

A{] Al Y2 ) ve Y5

A Y6

A [] c G2A G G ¥? GND
ouTPUT

74155

SELECY OUTPUTS
DATA STR8 'NPUT
vee 2¢ 2G A_/2¥3 2v¥2 2v1 2Y0

W{js |tz fupjwlfs

tfl2]1314 1516|729

DATA STRBSELECT, 1¥3 1Y2 1Y)  1Y0 ND
| 2

1a[7] ERLE
INPUTS
|BE E‘A
INPUTS
ouTPUT 1VE E“

INPUTS [ZAE
:BE E]:A]INPUYS

f12)av ouTPUT

ouTePuT 2v[7] 10} a8
N Zjav ourtpuT

SELECT ENABLE 1G INPU
8 OUTPUTS
74157 74163 or 93L16
U ouTPUTS
serecT[v] 6V vee Shpmy. G 0 o o % o G ENABLE, (16

wljwifwiyffizffnljwol]s

| I L [T ]

CARRYQa Qg Q¢ ODENAsLE

OUITPUT
CLEAR L0AD
ENABLE]
X A B__ ¢ [
1 2 3 4 H [] 7 ]
CLEAR CLOCK _A B C O _ENABLE GND
[3

DATA INPUTS
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74166 74173

DATA LNABLE

PARALLEL PARALLEL INPUTS SATA INPUT ,N,,U,S
SHIFT/ INPUT OUTPUT bara ;,,_s rg
Vec LOAD  H 9 G F_E CLEAR vie CLEAR /1D 20 3
ainininnninik [wllsi e el
SHIFT/ H Oy G F € y l i
LOAD
CLEAR 1D 2D 3D 4D DATA
SERIAL
—SERUY CLEAR ENABLE
OUTPUT K
cLOCK CONTROL 10 20 30 4a S
A 8 [ D INHIBIT CK '_Q
AIERIERIEA LB IR K 234 fs(Is{177]¢
SERIAL A B C D CLOCK CLOCK GND
INPUT ‘——-\f———’r INHIBIT M N, 10 2Q 30 40, CLOCK GND
PARALLEL INPUTS QUTPUT CONTROL OUTPUTS
IRIVRYLV){ .
CONTROL A DATA 11PUTS ouiauT
Vee 40 40 4D 30 30 30 cLoCk vee 26 sEttevs T - A -
w] [s]
[ RERRARLNIRERIR/AERINIR A IR [] ]
=< =0 20 2v]
[ a a0
CLAC cx CLRP AR
o A
—J 1
jegman' —
Vo >
cLRCK CKeLnp
[+] a Q a

VL2 3([[4]]S||6}]7}]|8

CLEAR 10 13 0 0 28 20 GND TrOT B \—
CONTROL SELECT DATA INPUTS
G

7812 and 7912

Pin 1 Input (Base)
Pin 2 Output (Emitiar)
Pin 3 Ground (Cotlector)

Hest 3:nk surtace connected 1
topn 3 32
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8080 8334
I U
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SELECT
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Pinouts: Parallel Data Interface (PDI) as Sept. 30, 1976

used on Processor Tech. Sol System
MASTER UNIT-Male connector

J2 Pin # Signal Signal J2 pin# Signal Signal name
mnemonic name mnemonic
1 CG Chassis Ground 14 Us Unit Select
2 SG Signal Ground 15 OE Output Enable
3 1E Input Enable 16 XDR eXternal Device Ready
4 DR Data Ready 17 oL Output Load
5 IAK Input Acknowledge |18 oD7 Output Data,bit 7
6 ID7 Input Data, bit 7|19 Ob6 Output Data, bit 6
7 ID6 Input Data, bit 6} 20 OoD5 Output Data, bit 5
8 ID5 Input Data, bit 5|21 OD4 Output Data, bit 4
9 ID4 Input Data, bit 422 0oD3 Output Data, bit 3
10 ID3 Input Data, bit 3|23 0D2 Output Data, bit 2
11 iD2 Input Data, bit 2{24 oDl Output Data, bit 1
12 Dl Input Data, bit 1125 0DO Output Data, bit 0
13 IDO Input Data, bit O
Pinouts: Serial Data Interface (SDI) as
used on Processor Tech. Sol System
Female connector-DB25S
J1 pin#t Signal Signal J1 pin# Signal Signal name
mnemonic  name mnemonic
1 CG Chassis Ground 8 CcD Carrier Detect
2 TD Transmit Data 11 CLO Current Loop Output
3 RD Receive Data 12 LR1 Loop Receiver 1
4 RTS Request To Send 13 LR2 Loop Receiver 2
5 CTS Clear To Send 20 DTR Data Terminal Ready
6 DSR Data Set Ready 23 LCS Loop Current Source
7 SG Signal Ground

Note 1: Many pins not specified here are used in EIA RS-232C specification.
USE THEM WITH CAUTION.

Note 2: Terminals output on pins 2,4 & 20 and input on pins 3,5 Q 6 for EIA
type hookups. Modems and computer mainframes output on pins 3,5 & 6
and input on pins 2,4 & 20.

Note 3: Current loop hookups are the same for terminals, modems , mainframes.

REV A AVII-1



J3 Keyboard Connector (between U64 and U65) So0l-PC, Rev. 2,E
10/18/76

pin no. Signal name pin no Signal name

1 ground 11 ground

2 +5v 12 +5v

3 Kbd Data Ready 13 Restart

4 Break 14 Tocal

5 Kbd Data 15 KBd Data 4

6 Kbd Data 1 16 KBd Data 5

7 Kbd Data 2 17 KBD Data 6

8 Kbd Data 3 18 KBD Data 7

9 +5v 19 +5v

10 ground 20 ground

J4 Display Expansion Connector (between U28, 29)

pin no. Signal name pin no. Signal name
1 ground 11 ground
2 N.C. 12 N.C.
3 Char. addr. 4 13 Dot Clock, 14.318MHz
4 Character clock 14 Composite sync. out
5 Char. addr. 9 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. addr. 5
9 N.C. 19 N.C.
10 ground 20 ground
J5 Personality Module Edge Connector
pin no. Signal name pin no. Signaé name
; Ground Groun
B 5 +5VDC " +5VDC
B13 e Addr. 9 A13 T Addr. 0
B12 Addr. 8 AL2 0 Addr. 4
B11 T Addr. 7 A1l P Addr. 3
B10 o INT Bus § A10 Addr. 2
B9 1 INT Bus 1 A9 R Addr. 1
B8 INT Bus 2 A8 5 Addr. 5
B7 R INT Bus 3 A7 ; Addr. 6
B6 0 INT Bus & A6 a Cl
RS e INT Bus 5 A5 co
B4 Program § AL P INT Bus 6
B3 p Program 1 A3 I INT Bus 7
B2 Program 2 A2 R -12VDC
Bl 1 Program 3 g +12VDC
3 Al
S

J6 Audio Out forCUTS Cassette Interface:

J7 Audio In forCUTS Cassette Interface:

J8 Tape Motor
panel

J9 Tape Motor
panel

Rev A

Control 1:

Control 2:

AVII-2

Mini-phone jack at rear panel
Mini-phone jack at rear panel

(See output port FA, bit 7) Sub-mini jack at rear

(See output port FA, bit 6) Sub-mini jack at rear



J10 DC Power Connector, Sol-PC
Ground ©
+5VDC ©
-12 VDC ©
+12 VDC o
-12 VDC K
+5 VDC o)
Ground o
S-100 Bus Definitions
PIN
NUMBER SYMBOL NAME FUNCTION
1 +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
So0l-20 power supply
3 XRDY EXTERNAL READY External ready input to CPU ready
circuitry
4 VIO Vectored Interrupt
Line #0
5 VIl Vectored Interrupt
Line #1
6 V12 Vectored Interrupt
Line #2
7 VI3 Vectored Interrupt
Line #3
8 VIi4 Vectored Interrupt
Line #4
9 V15 Vectored Interrupt
Line #5
10 V16 Vectored Interrupt
Line #6
11 V17 Vectored Interrupt
Line #7
12 XRDY2 EXTERNAL READY 4#2 not used by Sol-PC
13
to TO BE DEFINED
17
18 STAT DSB STATUS DISABLE -Allows the buffers for the 8
— status lines to be tri-stated
19 C/C DSB COMMAND/CONTROL -Allows the buffers for the 6
DISABLE output command/control lines
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 B2 PHASE 2 CLOCK
25 Pl PHASE 1 CLOCK
26 PHLDA HOLD ACKNOWLEDGE Processor command/control output

REV A
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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.



5-100 Bus Definitions-continued

PIN

NUMBER SYMBOL NAME FUNCTION :
27 “PWAIT WAIT -Processor command/control output §1g-
nal that indicates the processor is
in the wait state in response to a
low READY signal or a HALT instruc-
tion.
28 PINTE 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.
29 A5 Address Line #5
30 A4 Address Line #4
31 A3 Address Line #3
32 Al5 Address Line #15 (MSB)
33 Al2 Address Line #12
34 A9 Address Line #9
35 DIO1 Data In/Out line #1 same as pin 94
36 DIO® Data In/Out line #0 same as pin 95
37 Al0 Address Line #10
38 DI04 Data In/Out Line #4 same as pin 91
39 DIO5 Data In/Out Line #5 same as pin 92
40 DIO6 Data In/Out Line #6 same as pin 93
41 DIO2 Data In/Out Line #2 same as pin 88
42 DIO3 Data In/Out Line #3 same as pin 89
43 DIQ7 Data In/Out Line #7 same as pin 90
44 SM1 MACHINE CYCLE 1 —Status output signal that indicates
that the processor is in the fetch
cycle for the first byte of an
instruction
45 SOouUT OUTPUT —Status output signal that indicates

the address bus contains the address
of an output device and the data bus
will cobhtain the ouput data when PWR
is active

46 SINP 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

47 SMEMR MEMORY READ -Status output signal that indicates
the data bus will be used to read
memory data

48 SHLTA HALT ACKNOWLEDGE - Status output signal that acknowledges
a HALT instruction

49 CLOCK CLOCK ~ Inverted output of the §2 CLOCK

50 GND GROUND

51 +8V +8 Volts Unregulated input to 5 volt

regulators supplied by Sol-20

power supply .
52 -16V -16 Volts Negative unregulated voltage wmupplied
by Sol-20 power supply

REV A AVII-4



PIN
NUMBER

58
59
to
64
65
66

67

68

69
70
71
72

73

74

75

76

77

78

SYMBOL
SSWI
EXT CLR

FRDY

S-100 Bus Definitions-continued

NAME

SENSE SWITCH INPUT
EXTERNAL CLEAR
REAL TIME CLOCK
STATUS STROBE

DATA INPUT GATE #1

FRONT PANEL READY

TO BE DEFINED

MREQ MEMORY REQUEST
REF REFRESH
PHANTOM PHANTOM DISABLE
MWRITE MEMORY WRITE

PS PROJECT STATUS
PROT PROTECT

RUN RUN

PRDY PROCESSOR READY
PINT INTERRUPT REQUEST
PHOLD HOLD

PRESET RESET

PSYNC SYNC

PWR WRITE

PDBIN DATA BUS IN

AVII-5

FUNCTION
not used by Sol
not used by Sol-PC electronics
not used by Sol-PC electronics
not used by Sol
When low forces PDBINS low and
forces CPU input multiplexers to
the DIO bus. During CPU DBIN cycle,
disables CPU DIO bus drivers
~When low disables MWRITE driver

—Z 80 signal not used by Sol-PC
electronics

-~ Z 80 signal not used by Sol-PC
electronics

—Output from CPU section used to
disable RAM or ROM during power on
initialization program execution

~Indicates that the data present on
the Data Out Bus is to be written
into the memory location currently
on the address bus

-not used by Sol-PC electronics

-not used by Sol-PC electronics

- not used by Sol-PC electronics

- Memory and I/O0 input to the CPU
Board wait circuitry

- The processor recognizes an
interrupt request on this line at
the end of the current instruction
or while halted. 1If the processor
is in the HOLD state or the
Interrupt Enable flip-flop is reset,
it will not honor the request.

~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

~Processor command/control input;
while activated, the content of the
program counter is cleared and the
instruction register is set to 0

~Processor command/control output;
provides a signal to indicate the
beginning of each machine cycle

-Processor command/control output;
used for memory write or I/O out-
put control. Data on the data bus
is stable while the PWR is active
-Processor command/control output;
indicates to external circuits that
the data bus is in the input mode



PIN

NUMBER SYMBOL
79 AD
80 Al
81 A2
82 A6
83 A7
84 A8
85 Al3
86 Al4
87 All
88 D102
89 DIO3
90 DIO7
91 DI04
92 DIO5
93 DIO6
94 DIO1
95 DIOH
96 SINTA
97 SWO
98 SSTACK
99 POC
100 GND

S-100 Bus Definitions-continued

NAME FUNCTION
Address Line #0 (LSB)

Address Line #1
Address Line {2
Address Line #6
Address Line #7
Address Line #8
Address Line #13
Address Line #14
Address Line #l11

Data In/Out Line #2 same as pin 41
Data In/Out Line #3 same as pin 42
Data In/Out Line #7 same as pin 43
Data In/Out Lire #4 same as pin 38
Data In/Out Line #5 same as pin 39
Data In/Out Line #6 same as pin 40
Data In/Out Line #1 same as pin 35
Data In/Out Line #0 same as pin 36

INTERRUPT ACKNOWLEDGE —Status output signal; acknowledges
signal for INTERRUPT request

WRITE OUT -Status output signal; indicates
that the operation in the current
machine cycle will be a WRITE
memory or output function

STACK -Status output signal indicates
that the address bus holds the
pushdown stack address from the
Stack Pointer

POWER-ON CLEAR
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
S1-3 BLANK Blank Ctrl Characters Display Ctrl Char.
S1l-4 Polarity
S1-5 BLINK Blinking cursor *Solid 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 ON OFF
S2-1 SSW@ LSB, data bit #=LO0 1=HI
S2-2thruS2-7 etc. LO HI
S2-8 SSW7 MSB data bit 7 LO HI

AVII-6



SERIAL I/0 BAUD RATE SWITCH -- Schematic Drawing #3

Function
Switch No. Mnemonic ON OFF
S3-1 75 ' /5 BAUD Do not turn more than
S3-2 11 110 BAUD one switch on at a time
S$3-3 15 150 BAUD
S3-4 30 300 BAUD
S3-5 60 600 BAUD
S53-6 12 1200 BAUD
S3-7 24/48 2400 or 4800(normally 2400 if not jumpered K to M)
S3-8 96 9600 BAUD
SERIAL I/0 CONTROL -- Schematic Drawing #3
Switch No. Mnemonic ON QOFF
S4-1 PS Parity odd Parityeven (if S4-5 on)
S4-2 WLS 1 Data word length [8bits 7bits 6bits 5bits
S4-3 WLS 2 Off Oon Off On
off Off On On
S4-4 SBS 1 stop bit 2 stop bits (L.5 if 5bits/word)
S4-5 PI_ Parity No parity
S4-6 F/H Half duplex Full duplex
MEMORY ALLOCATION: ON CARD

Hexidecimal Address Function

C@@@ - CJFF Personality Module ROM or PROM (2048 words)

C809p - 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 Sense Switch (S2-1 thru S2-8)

OUTPUT PORTS

Hex Port Address Function
78 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
REV B
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PORT F8

lw
H
=

NOUbdWNhHER

PORT FA (AUX. STATUS, CASSETTE TAPE INTERFACE, PARALLEL I/0,

lw
H
H

NoutibhwhhHEFR

PORT FE (DISPLAY STATUS)

BIT
2

(STATUS,
SIGNAL NAME

SCD
SDSR
SPE
SFE
SOE
SCTS
SDR
STBE

SIGNAL NAME

STATUS PORT INPUT BIT ASSIGNMENTS

KDR

PDR

PXDR

TFE

TOE

not used
TDR

TTBE

SIGNAL NAME

SOK

SERIAL COMM. CHANNEL)

FUNCTION

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

FUNCTION

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

carrier
link ok
error
error
error
clear
ready
empty

KEYBOARD INPUT)
ACTIVE DIRECTION

ready
ready
ready
error
error

HEQR RS

HFrrawvws

ready
empty

e

ACTIVE DIRECTION

@ time complete

PORT F8 (CONTROL,

BIT
4

SIGNAL NAME

CONTROL PORT OUTPUT BIT ASSIGNMENTS

SRTS

SERIAL COMM. CHANNEL)

FUNCTION

Serial Request to Send

PORT FA (CONTROL, PARALLEL I/O, CUTS CASSETTE I/0)

BIT

N w

SIGNAL NAME

PIE
PUS
TBR
TT2
TT1

FUNCTION

Parallel Input Enable
Parallel Unit Select
Tape Baud Rate (300/1200)
Tape Transport 2

Tape Transport 1

PORT FE (SCROLL CONTROL, DISPLAY SECTION)

BIT
g -3

4 -7

SIGNAL NAME

BDLA

FDSP

FUNCTION

Beginning Display Line Absolute
address

First Displayed Line Screen
Position

ACTIVE DIRECTION

1l request

ACTIVE DIRECTION

pin 3 J2 low
pin 14 J2 low
1200 Baud

run tape

run tape

OQOOQOK

ACTIVE DIRECTION
4-bit data nybble

4-bit data nybble

J1
J2
J3
J4
J5

CONNECTOR DESIGNATION

Serial data J6 Cassette Tape Audio Out
Parallel Data J7 Cassette Tape Audio In
Keyboard J8 Tape Motor 1
Display Expansion Jo Tape Motor 2
ROM Personality Module J10 PC Power

J11 S-100 Bus Expansion
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B)

C)

D)

Sol SYSTEM OVERVIEW AND GENERAL THEORY

CPU and support circuitry:

Clock generation.

Status generation.

Control signal encoding and buffering.
Data multiplexing and multiplex selection.
Data buffers.

Phantom generation.

Memory and I/0 decoders:

1)
2)
3)
4)
5)

Address decoding using the Phantom line.
Memory decoding/page selection.

I/0 port decoding and selection.

Wait state generation.

System RAM/ROM addressing/selection.

Video display:

1)
2)
3)
4)
5)

Clock timing.

Sync generation.

Character generation.

Memory addressing.

Column and row address generation.

Audio cassette interface:

1)
2)
3)
4)
5)
6)

AGC and comparator network.
Data and transition detection.
UART.

Phase Lock Loop circuitry.
Clock multiplexing.

Write data logic.

Input/Output circuitry:

1)

2)
3)

Serial interface;

a) RS&-232-C.
b) 28 ma current loop.

Parallel interface.
Sense switch operation.
Handshaking logic and generation.

a) E.I.A.
b) Parallel.

1-1



19)
11)
12)
13)

14)

15)

SET-UP PROCEDURES FOR Sol SYSTEM 3 AND 4

Remove covers from Sol.
Remove all PC boards from Sol backplane.

Visually inspect interior of Sol, checking for loose ICs,
shipping material, broken cables or wires and shipping damage.

Make sure keyboard cable is connected to the correct connector
on the Sol P.C. (J3).

Connect video cable to monitor.
Install AC power cord.

Configure switches S1-S4 as per the Sol manual, to your
specifications.

Turn Sol power switch on.
Screen should display a prompt '>' and a cursor 'ﬂ ' in the

upper left-hand corner of the screen.

NOQTE: IF Sol DOES NOT PASS STEP 9 DO NOT PROCEED ANY
FURTHER UNTIL PROBLEM HAS BEEN CORRECTED!
Load and run Solt.
Power down the Sol and install the memory boards.
Load and run the MEMORY test.

Power down the Sol and install the format and disk controller
boards.

Install all cables and complete the CONFIGURATION check.
Run the DOST test.

NOTE: If Helios does not pass Step 15, do not proceed
any further until problem has been corrected!

1-—TFPolttow—BOOPLOAD—procedure.



SYSTEM
CHECKOUT

TEST
MEMORY

SYSTEM 3or4
START (BOOT)

TEST
Helios

CONFIGURATION CHECK

\/
1) Boards In Backpiane Seated. NO S
2) MEM Cards Addressed Correct.
3) Ribbon Cables Instailed With Correct
YES

Polarity.
4) Fuse Installed. N/
5) AC Connected & Video Connected.
6) Ribbon Cable To Helios Cabinet DELIVER TO
- Connected. CUSTOMER
7) Bootload Personaiity Moduie instailed.

1) Ribbon Cable Connected With Correct
Polarity.

2) Fuse instailed.

3) AC Power Connected.

4) System Diskette instailed Correctly In Unit.

5) If Model 4-PTDOS Configured For 4 Units,
See Page 1-49 Of PTDOS Manual. 1-3




COMMON SYMPTCMS OF FAILURE IN THE Sol

WARNING: WHENEVER A PROBLEM OCCURS, IT IS ADVISABLE TC FIRST CHECK
THE OUTPUTS OF THE POWER SUPPLY .

This section is designed to aid the technician in the location and
isolation of problem areas in the Sol computer. It is not intended
be a point-to-point troubleshooting guide, therefore, it only
identifies ICs by number and not pin numbers.

1) The screen fills with alternating nines and nulls, screen
flickers:

NOTE: THIS CONDITION IS REFERRED TO AS A
"STACK CRASH," AND IS CAUSED BY THE

CPU ENCOUNTERING AN "FF' ON THE DATA
BUS DURING AN INSTRUCTION CYCLE.

A> Bad RAM (U3-19).
B> Open or short on INT bus:

NOTE: PROBLEMS WITH THE INT BUS CAN SOMETIMES
BE CAUSED BY BAD UART S (US1, 69).

C> Bad MUX's or MUX select logic (U24, 36, 47, 48, 61, 65,
66, 78, 79, 83).

D> Bad FOUR-PHASE-WONDER (U22, 23, 24, 76, 77).
2) Screen fills with random characters and flickers:

A> MWRITE not present (U46, 49, 50, 147), plus one of the
above symptoms.

3) Screen fills with random characters and does not flicker:
A> CPU not running {No PSYNC or DBIN):;
l) No -5,+5,:;12 volts.
2) Bad CPU (Ulgs).
3) No clock to CPU (XTAL, U77, S4, 91, 92, 104).
4) Ready line held low (U48, 63).
S5) Hold line held high (U64).

6) INT (Interrupt) line held high (U45).



B) CPU running (PSYNC and DBIN present);
1) No MWRITE to video section (U44).

4) Screen clears, displays cursor and prompt, but also displays
an extra character on the screen or incorrect characters:

A> Bad display RAM (Ul4-21).
B> Intermittent or floating MWRITE (U44, 46, 49, 50, 187).

5) Screen clears momentarily, displays cursor then fills with
flickering nines and nulls as in symptom 1l:

A> Bad system RAM (U3-14).
6) Screen is blank:
A> No video output (U41, 59, 74, 87).
B> CPU not running, +5, +12, or =5 voltage not present.
C> Reset (RST) line from keyboard is held low.
7) Will not scroll correctly:
A> Bad scroll latch or MUX circuitry (Ul, 2, 11, 13, 346, 32).
8) Characters on screen are incomplete or broken up:
A> Shift register bad (U41l).
9) Cannot enter from keyboard:
A> Bad keyboard (see section on kybd problems).
B> Keyboard flag logic (U53, 54, 78, 71).
C> Bad MUX or MUX decode logic (U36, 65, 66, 78, 769).
19) Keyboard output continously displayed:
A> [Keyboard flag logic (U53, 54, 74, 71).
11) Will not respond to.commands:

A> Places question mark on screen in command (U29, 89, PHASE
and 2 timing incorrect).

B> Stack crash-bad RAM (U3-19).

12) Will not read cassette tape~doesn t give error message:
(Will not respond to CAT command, also)

A> Bad AGC circuit (Q3, 4, 5, Ul@s8, 199).

B> Bad read logic (U98, 99, 184, 112, 113, 119).

2=-2



C> Bad UART (U&9).
1) Bad data input (see A and B).
2) Bad data output (UART).
3) Bad status in (UART, U22, 23, 24, 36, 93, 94).
4) Bad status output.
D> Bad clock to UART (U85, 86, 189, 111, 112).
E> PLL inoperative (UllB2).
F> check balow
NOTE: CHECK VALUES OF ALL DISCRETE COMPONENTS AT INPUT.
13) Will not read cassette tape-gives error message:
A> Bad PLL (Ull@) or PLL not adjusted correctly.
B> Bad clock to PLL (Ull1l,112).
C> Bad UART (U69).
/A F ———%» Two Baud Rate Switches on at one time (S3).
14) Will not write to cassette:
A> Bad UART (U69).
B> Bad clock to UART (U85, 86, 189, 11, 112).
C> Bad write logic (U98, 99, 1¢¢, 161, 149).
NQOTE: CHECK VALUES OF ALL DISCRETE COMPONENTS AT OUTPUT.
15) Motor control of cassette inoperable (won't turn off or on):
A> Bad control logic (U97).
B> Bad relay (K1, K2).
16) Power supply failure:
A> No +5v (U2, Q1, 2, 3, D1, SCR1l, FWBl).
NOTE 1: Check reference voltages on U2.
NOTE 2: Check values of all discrete components.
B> Ripple on +5V (FWBl, U2-reference voltages).
C> No +12V (ul, D3, CS5, FWB2).
D> Ripple on +12v (C3, FWB2) .
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1)

2)

4)

F> Ripple on =12V (C4, FWB2).

G> No + or =16V Unregqulated (FWB2).

COMMON SYMPTOMS OF FAILURE IN THE I/O SECTION.
No data output from TTY section:
A> Bad UART (U51).
B> Bad strobe to UART (U22, 23, 35).
C> Bad TTY driver logic (US55, 56, Ql, D2).
D> +12V missing at Ql2.
E> + or =12V missing at US6 (reference voltages).
Incorrect data out from TTY section:
A> Two Baud Rate Switches selected at once (S3).
B> Bad UART (US1l).
C> Wrong word length selected (S4).
No data input to TTY section:
A> Bad receive logic (U38, 39, D1, 3, 4, 5, 6).
B> Bad UART (U51).
C> Bad strobe to UART (U22, 23, 36).
Incorrect data input to TTY section:
A> Two Baud Rate Switches selected at once (S3).
B> Bad UART (U51).
C> Wrong word length selected (S4).
No data output from RS-232 section:
A> Bad UART (U51).
B> Bad strobe to UART (U22, 23, 35).
C> Bad RS-232 driver logic (US55, 56).
D> Handshaking signal missing (External).
Incorrect data output from RS-232 section:

A> See same symptom for TTY.



8)

9)

19)

11)

1)

No

a>

B>

C>

Incorrect data input to RS=-232 section:

aA>

No

aA>

B>

No

A>

B>

input data to RS-232 section:

Bad RS-232 driver logic (U037,

Bad

UART (U51).

Bad strobe to UART (U22,

See same symptom for TTY.

data
Bad
Bad
data
Bad

Bad

38).

23, 36).

output from parallel section:

output latches (U95,

96) .

strobe to latches (U35, 54)

input to parallel section:

input multiplexers (U65,

input MUX logic (U366,

Bad sense switch operation:

A>

B>

No

B)
C)

D)

E)

F)

Bad

drivers (U557,

58).

Bad strobe logic (U36).

data

COMMON SYMPTOMS OF FAILURE IN

output:

No +5V.

Bad output logic (Ul,

Bad decode logic (Ulg,

Bad

Bad
Bad

1)

2,

66,

47, 48).

28, 19).

14, 15,

key detect circuitry (Ul7,

NOTE:

clock generation (U7,

KTC circuit.

No amplification

No PKD signal

CHECK FOR SHORTS

(Q3,

(Qz,

4,

8).

25,

19,

4, 7).

ulig,

ls,

78, 79).

THE Sol KEYBOARD

26, 27).
21, 22).

ON MATRIX

20, 26, 27).



4)

Character continually repeated:

A)
B)

C)

Strobe line held low (U186, 11l).

Repeat oscillator malfunctioning

(u3, C3,

Addressable latch output low (Ul2).

shift, shift lock, upper case, local,
not functional:

A)

Bad addressable latch (Ul2).

LED's won't light:

A)

B)

Bad LED's.

Bad driver (U24).

2-6

control,

R4, 5).

break,

tab keys



NOTE: All mods involving grounding should be 28 gauge solid,
insulated wire. All mods involving signal paths should be

no greater than 26 gauge and no less that 30 gauge
insulated wire.

Sol

REV D to E

The following is a complete list of changes necessary to modify a
Revision D Sol to a Revision E Sol. These changes are illustrated in
Figures A & B for your convenience:

J1. CLOCK WIDTH FIX:

On component side of Sol PCB, cut the trace between jumpers D and E
(U998 and US1) of the clock generator. On the solder side of the PCB,
connect a jumper from pin E to the feedthrough which leads to U91 pin
5. This brings PHASE 1 into 8088 spec at 149 ns rather than 70 ns
without this mod.

j2. PHANTOM GLITCH FIX:

On the solder side of the PCB, connect a jumper from U76 pin 4 to the
feedthrough immediately below U76 pin l. This assures the Sol will
always power up with 4 PHANTOM cycles.

13. GROUND NOISE FIX:

On the solder side of the PCB, jumper pin 8 of U33, US54, U68 and U8l
to the ground feedthrough leading to C45. Use 20 gauge insulated
solid wire and keep the leads as short as possible. The fix shortens
the return path to ground from the bus drivers. On occasion the
present return path can be quite noisy.

l4. PROTECT FIX:

On the solder side of the PCB, connect a jumper from the ground side
of Cll to pin 79 of the 198-pin bus connector J1ll. This will ground
the PROTECT line which is currently floating. Again, use 28 gauge
insulated solid wire.

4-21



JS. DMA/INTERRUPT UNSCRAMBLE:

On the component side of the PCB, cut the trace leading to pin 73 of
J11 (S106 connector). Cut the trace leading to pin 1 of U45 on the
solder side of the PCB. Also on the solder side, cut the second tracs
to the right of U64.

Jumper pin 73 of J11 to pin 1 of U45. Jumper from pin 28 of J11 to
the feedthrough which formerly led to pin 73 of Jll before the trace
was cut. Jumper the feedthrough directly below pin 1 of U45 to the
feedthrough to the right of U64 pin 3. This fix will allow the Sol to
be used with DMA devices. Helios II, and other DMA devices will not
work without this fix.

\/6. MWRITE FIX:

On the solder side of the PCB, cut the trace leading to pin 7 of U93.
On the solder side, cut the trace leading to the feedthrough
immediately below pin 1 of U92. DO NOT CUT THE TRACE LEADING TO U92
PIN 1!! Connect a jumper from this feedthrough to pin 13 of Uld7.

On the solder side, jumper the feedthrough leading to U94 pin 9 to the
trace which formerly led to U94 pin 7 before the trace cut. This fix
decodes the MWRITE signal from SOUT and PWR even when a DMA device has
disabled the Status Drivers. This is especially important to memory
boards which require MWRITE and do not decode PWR and SOUT internally
and DMA devices (such as Helios) which do not supply their own MWRITE
to the bus.

V7. CURRENT LOOP FIX:

Cut the large trace which leads to R23 and R24 on the solder side of
the PCB, Connect the now isolated end of R23 to the +12 Volt
feedthrough as shown in Figure B.

8. CASSETTE RELAY FIX:

On component side of Sol PCB, cut the trace leading to the hot lead of
J9. On the solder side connect a 6.8 ohm, 1/4 watt (5%) resistor
between the hot pin of J9 and cathode (banded end) of Dl14. Also on
the solder side, cut the trace leading to the hot pin of J8 to the
feedthrough isolated by the trace cut. This change is adding a series
resistance to the cassette drive jack to limit the amount of current
drawn by the cassette motor from the reed relays. Certain models of
cassettes might draw excessive current and burn out the relays without
this fix.

NOTE: These changes were elaborated in Issues 2 and 3 of ACCESS.
(April and June of 1977)
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Sol

REV E to F

The following is a list of changes to bring a Revision E S0l to a
Revision F Sol:

1. Substitute a 278 ohm, 1/4 watt (5%) resistor for R21 (formerly a
4780 ohm resistor).,

This change is to increase the drive capability of the serial current
loqp and was elaborated in CHANGE NOTICE #14.

2. Change the value of VR3 from 50K pot to a 186K pot. This allows a
wider range of variation when adjusting the VCO center frequency to
account for part variation among vendors. Also, change the value of
R154 from 140K to 47K. :

To reset this fregquency, turn Sol on and measure pin 4 of Ull@. It
should read 14.9 KHz or 71.4 usec. This change is advised in CHANGE
NOTICE #11.

3. If your Sol has a revision B Regqulator PCB, it may be necessary to
perform a mod to the crowbar circuit to enhance its reliability.
These changes may be found in CHANGE NOTICE #6-2, REV C.
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Sol

REV F TO G

The following are the changes from a Revision F Sol to a Revision G
Sol:

1. Substitute a 15K, 1/4 watt (5%) resistor for R29 (formerly a 18K
resistor. Substitute a 270 ohm resistor in place of R21 (formerly a
470 ohm resistor). Install 1" length of tubing on R29 and bend lead
near resistor body to form a 90-degree angle. With the PCB legend in
the normal reading position, connect the angled end of R29 to the left
hand lead of R23 (476 ohm). This connects the resistor to +12 Volts.
See diagram below for details. This change was covered in CHANGE
NOTICE #10 and is to increase the drive going into U38 of the serial
current loop input.

BEFORE +5V ]
BNy R2l 4
£70 12w w2 470 L B rﬁ—e—. °
T N
ox 7 470 3 Py
R27 ‘ N ' L
ol ‘ \
470 1489A g R25 < :
AF 1ER +2V ] <
AF1ER - N
<§:}——/\/\Rz/\3 A~ 12y Rzt 3 26 ==
. 470 /2w R2 210 < = —D
G - ; Sd ——¢ RZ7|e °
15K 7 o D3 ° : o
R27 15K > oV -
o {8 : . % D4 g =0
470 1489A — -
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Sol

REV G to REV H

The following changes bring Revision G Sols £o Revision H level:
1. Change the value of R27 from 478 ohms to 4.7K ohms.

2. On the solder side of the PCB, cut the trace connecting U39 pin 1
to the cathode of D3. Check with an ohmeter to be sure the cut is
complete.

3. Wrap one lead of R160 (47 ohm resistor) around pin 1 of U39 (4N26)
and wrap the other end around the cathode end of D3 (band side of
IN4148). Solder both leads of R160 and check for possible shorts.

This change was to enhance the reliability of the opto-isolator which
couples a current loop device to the Sol.

— J1 (REF) </ Ji. 1 @
14 , .
S T\ O V')
o , - le -
C>C) o)
o 0.
o)
O [ ]
O £
o 0
C>C) e O
cuT 80 NI
T— O
o)
T e @ U 39 ( REF)
P 8
é? O llo L\ ) as
2 l(33 O N
7/
+12V R 2l
<G+ 2 12
R 27 3 " .
D 47K RO o vsl 2o
IN4143 a7 1489 A

S
P3 D4
4N 26
U39 D IN 4143
4 2 S Do
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Sol MANUAL ADDENDUM #1

Reference Section X, Drawing X-23,

A block function labelled "K.T.C." is shown between U-19

and U22, and Ul4. This block contains the Capacitive Switch
Detector Circuit. The parts constituting this circuit are
listed, and the assembly covered in Section V. of this manual.
The theory of operation is covered in Section VIII. At the
time of publication of this manual, operation of this circuit
was proprietary information, but has now been released.

The schematic is shown below. Note on the schematic X-23

that this detail is shown here on this page.

+ 5V

R19 RIZ
R 3K
{ AAA—— > ouUT
k, Ul , PIN 13
X8 :
IN1 A4 ZNgGdo Sk a4
FRoM U199, PIN 3 K ZNBGo4o @z
ZN4274
K9 .
2NA274 X7 Rzo Kl
ZNZG40 1K 3K
RZZ
CR4 3 Rl
ING221B AN EAN
)& .
RI7 l J?
A el
3%0 j‘ cal
R23
K Kzl
IN2  >———AA—T ZNBGLO i< Q32
Frorm UZ2Z,FIN 3 2N2L40 ]
Q;é—»———-——wv*—b PKD
&1 T B - RZ4
ZNAZT4 470 PP 1K

R9
3
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Sol MANUAL - ADDENDUM @PI’OCQSSOI‘
Sol MANUAL ADDENDUM #3 'reehndogy

Not all audio cassette recorders are suited for data storage
use with the Sol. The following models have been tested and ap-
proved by Processor Technology:

1. Panasonic RQ-413AS
2. Realistic CTR-21

Some users have reported unsuccessful results with the Panasonic

RQ-309 and the J. C. Penny Catalog #851-0018. If you should wish
to select a different model, the following features, included on

the models above, are necessary:

Cassette Recorders for use with Sol

l. An AUX input.. Although the Sol can be jumpered for low
level Microphone level input, the procedure is no longer
recommended.

2. A digital counter. The counter is necessary in locating
programs on the cassette.

3. A tone control. The existence of a tone control is one
indication of high guality electronics.

Even though a recorder has the three features, there is no
guarantee that it will work properly for the purpose. Recorders

-vary greatly in the quality of their electronics. If possible,

test the recorder with a long file before purchasing it, in both
record (SAVE) and playback (GET or XEQ) mode. If the recorder

is not working properly, either you will get an error message, Or
you will find differences between what was recorded and what was
played back.

Observe the following pointers for best results:

1. Keep the recorder at least a foot away from the Sol, or
other equipment which can generate magnetic fields. The
recorder can pick up hum which may generate errors.

2. Keep the tape heads cleaned and demagnetized in accordance
with the manufacturer's instructions.

3. Use high quality brand-name tape. Cheap tape.can wear
down the tape heads and give erratic results.

4, Bulk erase tapes before using.

5. Keep the cassettes in their protective plastic covers,
in a cool place, when not in use. Cassettes are vulner-
able to dirt, high temperatures, liquids, and physical
abuse.

6. Set the tone control at midrange, and set the volume
control about 2/3 full volume. The Sol has an automatic
gain control circuit which compensates for a wide range.

o f-levels;-but- operation- in the middle of this range-will -

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608  (415) 652-8080
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3

give the most reliable results. Experiment to find
the best setting of volume and tone controls.

On some cassette recorders, the microphone can be live
while recording through the AUX input. Deactivate the
mike in accordance with the manufacturer's instructions.
In some cases this can be done by inserting a dummy plug
into the microphone jack.

During recording, some recorders present the signal being
recorded at the monitor or earphone output. In a system
with two cassette recorders this could cause problems if
an attempt was made to read from one recorder while the
other was writing. Since both recorders share the same
audio lines, the monitor output of the recorder which

was recording could interfere with the signal being

read from the other recorder.

If you record more than one file on a tape side, SAVE

a special file, which could be named END, to let you
know when you have played past the files of interest.
After recording the last file on a side, rewind the
tape, set the digital counter to zero, and issue a
CATalog command (see SOLOS/CUTER User's Manual). As ;
each file header is displayed, make a note of the read-
ing on the digital counter, the exact name of the file,
load address, and file length. Mark the cassette with
this information to make file retrieval much easier.

If you experience a read error, use the following procedure
to isolate the problem:

1.

Check for proper settings, and make sure you have followed
the pointers above.

Check cables for intermittant connections and shorts.

Note the exact reading of the digital counter at the
time of the error.

Rewind the tape and try to read the same part of the
tape again. If the tape reads without errors this time,
the error was not recorded on the tape. If there is a
read error at the same point, then the error is re-
corded on the tape.

Rewind the tape and record a file on the same part of
the tape. Read the file. If the tape reads without
errors, then the original read error was generated
during the recording process. If there is still a
read error at the same point, then the cassette itself
is faulty.

7/77 page 2 -2-



Sol~-MANUAL - ERRATA

Sol MANUAL ERRATA NOTICE #3

?

Technology

1. Reference Section X, Drawings, Drawing X-17, Input/Output.

In the Baud Rate Generator section of this schematic,

the function of switch S3-7 is incorrectly shown as selecting
2400/4800 Baud, and S3-8 is incorrectly shown as selecting

only 9600 Baud. Change the schematic to show that S3-7

selects 2400 Baud only, and that S3-8 selects 9600/4800 Baud.
Draw a line connecting points L and M to indicate a jumper.

2. Reference Section VII, page VII-15, Table 7-2.

In the Baud Rate column of this table, change "4800#%***"

to read "9600***”, Also, in the footnote with the triple
asterisk, change the phrase "SDI operates at 9600 Baud..."

to read "SDI operates at 4800 Baud..."

ES 3 6/77
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Sol-MANUAL - ASSEMBLY PROCEDURE CHANGE NOTICE !%i] h I

ASSEMBLY PROCEDURE CHANGE NOTICE #6-2 Rev B

This Change Notice concerns the Sol-REG board and applies only to
Revision Level B boards.

A problem was detected in early Sol-REG boards in which the "crow-
bar" circuit would trigger without adequate cause and short circuit
the 5-volt output. A circuit change has been made which will be
reflected in Revision Level C and above boards to correct the problem.
Revision Level B boards, however, require the following modification

to correct the problem. Parts for this modification are supplied
with your kit:

‘1) R2, 330 ohms, 1/4 watt, color code orange-orange-brown
2) R14, 100 ohms, 1/4 watt, color code brown-black-brown
3) D1, 1N5231B

4) C8, 0.047 uF disc ceramic

Assemble these parts as follows:

1. Form one lead of R2, R1l4, and the cathode (banded) lead of D1
for upright P.C. insertion as shown:

——— =
e

2. Solder C8 in parallel with R2 as shown:

WRAP,

@ SOLDER, CuT
- 4. /
{-frz by-=—

3. Install and solder R2-C8, R1l4, and D1 as shown below.
Install the formed leads into the board with the unformed
leads vertical. Position R2-C8 so that the body of C8 is
parallel to the board edge and oriented away from Cl.

CN6-2 page 1
Rev B
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CN6-2
Rev B

SCRI

INSTALL 5 RZ/GB D1
ngi\\\ WS23\8 /’ 74 //
(&K} NS2
£ . /
l ‘D;l—\e -
™S SILKSCREEN ¥ wore
LELEND b v B/\NDE:D

wooo b
leTALL R |4 HERE
le TALL
R2/ce OBLIQYUE vitwv

HERE  Top viEw

4. Bend the top lead of R2-C8 over towards Rl4, and bend it
around the top lead of R1l4 one-eigth inch from the body of
Rl14. Solder, and trim the excess lead of R2-C8 only.

Ngemo
f
n\x
)
7 WP AN TRI
330 S

5. 1Install R13 between the top leads of D1 and Rl4. Wrap
R13's leads around R1l4 and D1 leads. Solder all connections
at both points, and trim excess lead lengths. The resulting
final configuration is shown below.

Oblique
yru/

Schematic Diagram X-12 of the regulator includes these changes.
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ASSEMBLY PROCEDURE CHANGE NOTICE #6-2 REV C

Subjects: Crowbar Fix

for Sol Rev B Regulator P.C. Board

Flat Washers in Final Cabinet Assembly

To enhance the reliability of the crowbar circuit which protects
circuitry from overvoltage on the +5 volt supply, add the following

additional parts,

supplied with your kit,

to Sol-Reg. Use the

procedures given below after completing Step 13 of Section II, Sol

Power Supply Assembly

13 to remind you to do the additional steps below.

and Test. Make a note in your manual after Step

Refer to the

drawing on the next page as you add the parts to Sol-Reg.

Select the following additional parts from your kit:

1) R13, 330 ohms, 1/4 watt, color code orange-orange=-brown

2) R14, 100 ohms, 1/4 watt, color code brown-black-brown

3) D5, AN270

4)y C8, .047 disc ceramic
() Step 1. Pass the two leads of C8 under the two leads of R2 (330
ohms) and bend around the leads of C8, close to the body of the
resistor. Solder and trim the leads.
() Step 2. Wrap the leads of R14 around the right-hand leads of SCR]

and R2 (330 ohms), dressing the leads as shown in the drawing.

Make

sure the leads of R14 do not short to other leads of SCR1 or DIl.

Solder the lead to SCR1,

() Step 3. Wrap one
right-hand lead of R2
D1 (1N5231B) as shown
around R2.

() Step 4. Wrap the

(opposite banded end)
Make sure the cathode
D1. Solder both ends
Trim all

()

for

Step 5.

The
with the exception of

. - . e — i — - a Se e W i e s . s  Gma

Add the underlined words to the second paragraph of Step 30,

parts you have added are shown on the schematic Drawing

but not the lead to R2 (330 ohms).

lead of R13 (330 ohms) around the same

(330 ohms), with the position of R13 parallel to
below. Solder the two leads which are wrapped

leads of D5 (1N270) around the anode end

of D1, and the loose end of R13 (330 ohms).
(banded end) lead of D5 is connected to R13, not
of D5.

excess lead lengths,

check lead dress, inspect

possible shorts or solder bridges.

X"“16(
D5, which may be added by hand.

- s . . et e e T Woe b e EE Wt RS hn B Gt S e St G SN0 i S SN e G G fme Gve Y B A e e e

Section

6.6.3: "...pan head screws, #4 lockwashers, and #6 flat washers. Placg

lockwasher then flat washer on screw.

.." Add the following item to

Hardware in Table 6-1: "8 (each)
sentence at the end of Section 2.2.1:

on page 2 of Assembly

#6 flat washers." Add the following

——

"Refer to the assembly drawing
Procedure Change Notice #6-2 REV C, as you

assemble the regulator."”

CN 6-2 page 1 of 2
REV C

Ref: ECN #10241
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A Cut these traces on the solder side of the PCB and
add R13, R14 and C8 as shown.

Z{fik Mount Rl approximately .15 from board surface.

CN 6-2 page 2 of 2
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Item Page No. Figure or Step No. Changes

13 ITITI-25 Step 28 Add note before Step 29, "Do
Step 73 (p III-39) now."
14 I11-27 - Step 35 Add note to install:

{ ) U93 741LSs175, and
() Ul06 74LS175

15 I1I-30 Step 41 Delete installation of:
( ) U93 74L5175, and
() Ulo6 74LS175

16 ITI-39 Step 71 Add note: "Mike input not
recommended".
17 ITI-28 Step 38 In the third sub-step, add:

"as in Figure 3-9",

In item 10 above, you made a note referring you t» this Change Notice.
Instead of the adjustment procedure given in Step 70 on page III-38,
use the following procedure:

( ) Ground the "Audio In" jack J7 on Sol-PC.
() Apply power to Sol-PC.

( ) Using a high-impedance probe from an oscilloscope with a cali-
brated time base (a frequency counter is preferred, if availakle),
monitor the VCO frequency appearing at pin 4 of Ull0 (type 4046).

( ) Adjust VR3 for a measured frequency of 14.0 kHz. This is a period
of 71.1 usec.

Due to variations in the availability of ICs from various suppliers, a
number of substitutions may be made of equivalent IC types. Please
make the following changes in the manual on the pages given to reflect
these possible substitutions:

Item Page Nos. ICs Main Type Additional Substitutes
I11-2, III-35 U95,6 74173 8T10
IT1-2, ITII-13 Ul04 AMO0O026 MH0026, 0026, "xx"0026
I11-2, II1-28
ITI-38 U51, U69 TMS6011NC 51883, AV~5-1013, TR1602B
V-2, v-=-7 Ul, U2 74LS175 25LS175
5 v-2, V-7 Uls 8574 many possible equivalents

Rev A :
CN #11 page 2 9/77 Ref: ECN No. 10129
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Sol MANUAL - CHANGE NOTICE '

c

CHANGE NOTICE #9

Refer to the Sol Systems Manual, Section X, drawing X-14. The
main power transformer, Sol-T2, supplies power for the +8 V dc
unregulated supply, which is used by S100 cards plugged into
the backplane. Distributed regulators on each S100 card reduce
this voltage to +5 volts regulated. Some Sol-T2 transformers
supplied with the Sol 20 kits were designed for brown-out con-
ditions; even though the A. C. power line voltage should drop
below normal tolerances, these transformers can maintain the
unregulated supply so that the +5 volt regulators do not drop
out of requlation. Unfortunately, these transformers can pro-
vide over +11 volts at a normal line voltage of 120 volts. If
the unregulated supply is lightly loaded by boards in the back-
plane, and the boards in the backplane place heavy demands on
their +5 volt regulators, the result can be excessive dissipation
in the regulators, activating their normal thermal shut-down
circuitry. The power supply circuit can be modified with the
addition of a bucking transformer which reduces the effective
primary voltage at Sol-T2 by 10 or 20% thus reducing the un-
regulated supply by 16 or 20% to eliminate the problem. This
modification is recommended for all Sols which have the brown-
out transformers, if they are used at a line voltage of 110-120
v.a.c. A schematic of the new circuit is shown below.

The transformers can be identified by looking for markings on
the laminations of the transformer, on either the top or sides.
If the marking "Sol T2" in large letters is found as in the
photos below, no modification is necessary. If the marking

"4 3991" in small letters is found, make the modification. If
any other or no marking is found, contact Processor Technology
for further information. If a voltmeter is used to confirm an

PROCESSOR TECHNOLOGY CORPORATION 6200 HOLLIS STREET EMERYVILLE CA 94608  {415)652-8080
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overvoltage condition, unplug all boards in the backplane, dis-
connect the five-pin molex connector which supplies power to the
backplane board, and make the measurements at the connector between
the blue wire, +8 V dc, and the end white wire, ground.

The following parts are included in the modification kit:

(1) Triad F-57X 25.2 Volt CT Transformer, modified
(1) Molex commoning block, (07-01-70)

(1) 6-32 by .5" machine screw

(1) 6-32 hex nut

(1) #6 lockwasher

(5) Tywraps

With the covers removed from the Sol, and facing the front (key-
board) side, perform the following modifications:

1) Remove the A.C. line cord, and video cable from the rear panel.

2) Remove the four screws and lockwashers which hold the keyboard
circuit board in place.

3) Remove the keyboard from the Sol and detach the interconnecting
¢able from J3 on the main circuit board.

4) Remove the two 8-32 by .5" screws on the right-hand chassis 1lip
between the S0l-T2 transformer and the keyboard bracket. These
screws go into inserts in the wood side panel. See the photo
below for assembly details.

5) Place the new bucking transformer into position over the two
holes from which the two 8-32 screws were removed, with the
two black primary leads down, and the three secondary leads
up. Reinstall the two screws and tighten.

6) Locate the #6 sheet metal screw in front of the MDA 980-1
bridge rectifier, from the photograph. Remove the screw from
the bottom of the Sol chassis, and insert the 6-32 by .5" from
the modification parts in its place.

7) Place the new commoning block over the screw and secure with
the #6 lockwasher and 6-32 nut.

'8) Remove the fan closure plate (designated part 1 in drawing X-1)
from the chassis, as follows: Remove one screw from the bottom
center of the plate, which holds the plate to the rear of the
chassis. Remove two additional screws which go through the
expansion back chassis into the lip of the fan closure plate.
Lift the plate out vertically by rocking back and forth - it
may be a tight fit.

9) Examine the cabling within the power supply. Two new wires
must pass through this cabling from the area of the new trans-
former to the two existing commoning blocks beside the fan.
Cut tywraps as necessary to accomodate the new wires.

10) Remove the black lead which is inserted into the number 2
position of the commoning block which is nearest the fan.

CN #9 page 2 7/77



This lead is from the So0l-T2 transformer. Separate this lead
from the twisted pair, back to its origin at the transformer.

11) Note that each of the leads to the new transformer has a
different color: white, red, black, and yellow-red. Twist
together the red and white wires into a twisted pair and route
the pair beside So0l1-T2, through the existing power supply
cabling, to the two existing commoning blocks.

12) Insert the molex crimp pin from the red lead into position 2
of the commoning block nearest the fan, from which the other
transformer lead was just disconnected. Push the crimp pin
firmly into place until it clicks. Try to pull it out gently
to confirm that it is properly seated.

13) Insert the crimp pin from the white lead into the position 2
of the commoning block farthest from the fan.

14) Insert the crimp pin of the black lead of the new transformer
into position 5 of the new commoning block near the bridge
rectifier.

15) Insert the crimp pin of the red-yellow lead of the new trans-
former into position 1 of the new commoning block.

16) Determine the line voltage at which the Sol will typically
operate by a measurement Or averaged series of measurements
using an A.C. voltmeter.

17) If the typical line voltage is under 112 v.a.c., insert the
crimp pin of the black lead of S0l-T2 which was previously
detached into position 2 of the new commoning block, for a
10% voltage reduction at the primary of Sol-T2.

18) If the typical line voltage is over 112 v.a.c., insert the
same crimp pin into position 4 on the new commoning block for
a 20% voltage reduction.

19) Dress all leads, and install the tywraps provided to the
cabling within the power supply.

20) Push the fan closure plate back into position and secure
with the three screws which were removed.

21l) Plug the cable from the keyboard into J3 on the main circuit
board. J3 is to the right of a similar jack.

22) Place the keyboard back into position and secure with its four
screws and lockwashers.

23) Apply power and measure the unrequlated supply using the
procedure described above, to confirm a 10 or 20% reduction.

Keep the pages of this notice in the Updates section of the Sol
Systems Manual. Detach the schematic from page 4 and tape it into
the blank area on drawing X-14.

CN#9 page 3 7/77
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Sol MANUAL - CHANGE NOTICE

[Djteemei¥

CHANGE NOTICE #10

Refer to Section X, Drawing X-17, Serial Data Interface/U.A.R.T.

block. The section of. U38 which has its input connected to pin 3

of J1 (Serial Loop Current Source) may not have enough drive at

its input under worst case conditions, with the present values of

R29, the input pull-up resistor, and R21, the resistor connected to

pin 12 of U38. Substitute a 15K, 1/4 watt, 5% resistor for R29 (shown
as 10K), and a 270 ohm, 1/4 watt, 5% resistor for R21 (shown as 470 ohm).
These parts are included in the kit. Note in the schematics below

that R29 is to be returned to +12 instead of +5. When R29 is ipstalled,
put the .9" length of tubing over the right hand lead. Clip this lead
.1" longer than the tubing. With the legend on the P.C. board in

normal reading position, hook this lead around the left-hand lead of

R 24, a 1.5K resistor, and solder. Inspect the solder joint and lead
dress for shorts. An assembly drawing detail of this modification

is shown below.

Make the following changes in the manual before assembling Sol-PC.

Step Page No. Figure No., if any Changes
1 X=-17 Schematic, Input/Output Change Rgé vaiue to i;g ohm
2 X-17 " ‘Change R value to
3 X-17 " Change R29 return to +12 V
é §—§ Sol-PC Rev E Assembly ggange g%; zgigz Eg i;g ohm
-— " ange
6 X-3 " Change R29 return to +12 V
7 ITI-3 Sol-PC Parts List Add 1 270 ohm 1/4 watt, 5%
8 IIT-3 " Change Qty. 470 ohm 1/4 watt
to 2
9 ITII-3 u Change Qty. 10K ohm to 31
10 ITI-3 . " Change Qty. 15K ohm to 2
11 ITI-33 Step 50 Change R21: 270 ohms,
: ‘red-violet-brown
12 ITI-33 " Change R29: 15K ohms,
brown-green-orange
13 II1-33 " Under Step 50 instructions
BEFORE +5V add: "See Change Notice #10"
B AAN— v R2l " b~
0 ow e ST Mees—— {2/ & Q@ o | O
< S R’M_“mmwwmﬂ.
oK 470 |9 RZ3 ®
N . (ﬁu w1 LaKF e RZi < =
' ol o ®
A e W o (-7 T J—
e, v = ”?”c..;i*fggt & o E;
@ AA A = R2i 5 ’ .
470 I/2wW ey r2e %270 e R26 . Sl ® st » O
F— 15K b4 » .MR oo lyg?! @ ® —
R28{eL ke D3 "
Aysv *{jﬁ—- R29 & I5K ) > 53::.; j!
o1} ’ U3g) — & -
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ProcessorTechnology

Processor Technology 7100 Johnson Industrial Drive (415) 829-2600
Corporation Pleasanton. CA 94566 Cable Address .PROCTEC

Sol MANUAL - CHANGE NOTICE
CHANGE NOTICE #11

Refer to Section X, Drawing X-19, Sol Audio Tape I/0 Schematic. Ull0,
a 4046 phase-locked-loop IC, has its VCO center frequency adjusted by
VR3, shown as a 50K potentiometer. The upper frequency limit of adjust-
ment is determined by R154, shown as a 100K resistor. The lower fre-
quency limit is determined by the total resistance of VR3 and R154.

Due to extreme variations in the specifications of this part among var-
ious vendors, the range of adjustment provided by VR3 and R154 is occa-
sionally insufficient. To correct this problem, the value of VR3 has
been changed to 100K, and the value of R154 has been changed to 47K.
Parts of these new values have been included in your kit or assembled
Sol. To insure that the parts are correctly installed if you have a
kit, and in any case to insure that the manual reflects these changes,
make the following notes in the manual:

Item Page No. Figure or Step No. Changes
1 X-19 Schematic Change VR3 value to 100K
2 " " Change R154 value to 47K
3 X-3 Sol PC Assembly Change VR3  value to 100K
4 " A Change R154 value to 47K
5 III-3 Table 3-1. Change Qty 47K resistor to 2
6 " " Change Qty 50K pot. to 2
7 " " Add 1 100K pot.
8 " " Change Qty 100K resistor to 3
9 III-36 Step 60 Change R154 wvalue to 47K,
yellow-violet-orange; VR3-100K
10 II1-38 Step 70 Add note: "See Change Notice
#11." :
11 I11-7 Section 3.4 Under item 11, Oscilloscope,
delete "(optional)", add

"with calibrated time base".

Make the following additional changes in the manual, unrelated to the
substitution of new values for VR3 and R154:

11 II1-24 Step 28 After sub-step relating to
Figure 3-8, add note: "Adjust
VR1 and VR2.for centering of
the display."

12 " " In last sub-step on this page,
change U49 to U59.

CN #11 9/77 Ref: ECN No. 10129
page 1
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Processor Technology 7100 Johnson Industrial Drive (415) 829-2600
Corporation Pleasanton, CA 94566 Cable Address -PROCTEC
Sol MANUAL

CHANGE NOTICE #13
SUBJECT: Side Panel Assemblies. Superecedes Change Notice #12.

The two wooden side panels of the Sol are now supplied as com-
pletely assembled and finished subassemblies consisting of

the walnut and masonite side pieces, the tinnerman plastic in-
serts, and 5/8" wood screws presently listed in the Parts

List, Table 6-1. Section 6.6.2 contains the procedure which was
used to assemble the panels. The procedure may be useful if it
becomes necessary to refinish the walnut pieces; otherwise it is
no longer necessary. Write the following note in the manual on
page VI-8 next to the heading for Section 6.6.6: Skip to 6.6.3.

To achieve a better grip in the tinnerman plastic inserts in the
side panels, the 10 screws which mate with the inserts have been
changed from type 8-32 to type 10-24.

Document these changes in your manual now by making notes in the
manual as indicated below. This will save you confusion later
during assembly.

1) Change Table 6~1, page VI-2, as follows:

a) Change "1 Left Side Piece, Walnut" to "1 Left Side Assy."
b) Change "1 Right Side Piece, Walnut" to "1 Right Side Assy"
c) Delete "1 Left Side Piece, Masonite".

d) Delete "1 Right Side Piece, Masonite".

e) Change quantity 8-32 x 1/2 Screw, Machine from 11 to 3.

f) Change "2 8~32 x 1 Screw, Machine" to type "10-24".

g) Delete "12 5/8 Screw, Wood".

h) Delete "10 Tinnerman Plastic Inserts, Tapped".

i) Add "8 10-24 x 3/8 Screw, Machine".

2) Change all references in Steps 18 and 30, pages VI-12 and VI~
~30 from type 8-32 to type 10-24.

3) Change items 9 and 10 in Drawing X-10 from 8-32 to 10-24.

CN #13 11/77 |
page 1 of 1 _ Ref: ECN Nos, 10166, 10197
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Processor Technolo 7100 Johnson Industriai Drive (415) 829-2600
Corporatlon 9 Pleasanton, CA 94566 Cable Address -PROCTEC

Sol MANUAL

CHANGE NOTICE #14

Step 27, on page II-14 calls for the connection of the white wire from
the S0l-20 DC power cable to pad X4, a ground connection. This pad is
too small; the wire should be run instead to the pad immediately to the
right of pad T3, also a ground connection. This pad is shown on the
legend as pad X-10. (NOTE: Some legends ing¢orrectly show this pad

as a second pad X-5. Make sure that the red-white lead goes to the

pad labelled X~-5 which is between C5 and FWB2,)

To avoid confusion when you reach this point in the assembly procedures,
cross out "X4 (above R8)" in Step 27, and write in its place "X10(to

right of T3)". 1If pad X10 is incorrectly labelled X5, the note should
read "X5 (to right of T3)". Also make a note reading "See Change
Notice #14."

CN #14 11/77 .
page 1 of 1 : : Ref: ECN #10199
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Processor Technology 7100 Johnson Industrial Drive (415) 829-2600
Corporation Pleasanton. CA 94566 Cable Address -PROCTEC

Sol MANUAL - CHANGE NOTICE
CHANGE NOTICE #15

SUBJECT: 2708 Personality Module, value change for Rl and R2.

If you have a Personality Module using 9216 ROMs, ignore this notice.

The 100 ohm values for Rl and R2 shown in your manual may cause over-

heating under certain conditions. Use 130 ohm, l1/2 watt, 5% resistors
instead, which may have been included in your kit.

To make sure your documentation reflects the improvement, note the
change in pencil at the following places:

1) Section IV, Table 4-1.

2) Section IV, Step 2.

3) Section X, Drawing X-6, Assembly.
4) Section X, Drawing X-22, Schematic,

731009 1/78
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' Processor Technology 7100 Johnson Industrial Drive (415) 829-2600
Carporation Pleasantan CA 94566 Cable Address PROCTEC

501 MANUAL
CHANGE NOTICE #16

SUBJECT: Vectored Interrupt Capability for Sol

The Sol Computer and other S100 modules built by Processor Technology
do not require use of the vectored interrupt capability which the

8080A microprocessor used in the Sol provides. The $ol provides, how~
-ever, means for implementing vectored interrupt when the interrupt
signal is made available by a circuit board inserted in the S100 bus,
on S100 bus pin 96, SINTA. If a circuit board in the bag¢kplane gener-
ates interrupts, two jumpers, shown below, should be added to Sol P.C,,
to enable the SINTA signal to reach the memory decoder circuit. These
junmpers may be added after completing the assemply of Sol-P.C., or

even after the Sol is completely assembled and tested. The jumpers
should be made from #24 solid, insulated wire (not provided). The
electrical effects of these jumpers may be seen on Drawing X-16. These
jumpers may be left in place even if no S100 board generates interrupts.
$100 bus pin 96 may float with no interference.

() Step 1. Strip .1" of insulation from one end of each of
two eight-inch lengths of wire, and insert into pads AC
and AB (near U58) from the component side of the beoard.
Solder and check for solder bridges,

() Step 2. Dress the wires as shown in the drawing below, trim
to length, strip .1" from the loose ends. Insert the wire
from pad AB into pad AD, and the wire from pad AC to AE.
Solder and inspect for solder bridges.

() Step 3. Fix the long runs of wire to the board using sili-
cone compound or tape.

CN #16 1/78
page 1 of 2
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Sol UPDATE 731011

SUBJECT: Opticai Isolator (U39) Circuit Change

To enhance reliability of the optical isolator (U39) which
couples data from a current loop device to the Sol, make the
following circuit changes. Use the procedure given below after
you complete Step 49 in Section III, Sol~PC Assembly and Test.
Make a note in your manual after Step 49 to remind you of this
change in the assembly procedure. Refer to the drawings on the
next page while performing the following steps.

() Step 1. 1In Table 3-1, Page III-3, increase guantity of
47 ohm resistor from 2 to 3, reduce gquantity of 470
ohm, 1/4 watt resistor from 2 to 1, and add one 4.7K
ohm, 1/4 watt, 5% resistor.

() Step 2. 1In Step 50 on Page III-33, change R27 value
from 470 ohms to 4.7K ohms (color code yellow-violet-
red).

( )AStep 3. Complete Steps 50 through 58 in Section III.

() Step 4. Install R160 (47 ohm resistor, color code
yellow~violet~black) as follows:

( ) Wrap one R160 lead around pin 1 of U39 (4N26) and
the other around the cathode lead (banded end) of
D3 (1N4148), dressing the leads as shown in
Figure A. .

({ ) Solder both R160 leads in place and trim excess
lead lengths.

( ) Inspect for possible shorts or solder bridges, es-
pecially between pins 1 and 2 of U39.

( ) On the back (solder) side of the board, the trace
that connects pin 1 of U39 to the cathode lead of
D3 must be cut. Using an Xacto knife or a razor
blade, make two cuts approximately 1/8" apart,
cutting across the trace down to the epoxy base.
Insert blade tip beneath the cut section and
gently work it away from the board. Be sure the
"break” 1is free of solder.

731011 2/78
Page 1 of 2 Ref: ECN #10253



() Step 5. On Drawing X-17 in Section X, change value of
R27 from 470 ohms to 4.7K ohms and add R160 (47 ohm
resistor) between pin 1 of U39 and the cathodes of D3
and D4. (Refer to Figure B.)

{ ) Step 6. Go on to Step 59 in Section III,
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