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PROCESSOR TECHNOLOGY CORPORATION

Sol-PC SINGLE BOARD TERMINAL COMPUTERM SECTION III
N

= A PARTS AND COMPONENTS

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

22 ASSEMBLY TIPS

s Beon Bections IITI and IV in their entarety befors you

start to assemble your Sol-PC kit.

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

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

N

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

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

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

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

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

:

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

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

on us for help if needed.

BEE=1
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Sol-PC SINGLE BOARD TERMINAL COMPUTERT

Table 3-1.

M

SECTION III

Sol-PC Parts List.

INTEGRATED CIRCUITS

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

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

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

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

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

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

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

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

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

CLemEEEE 3 7418157 (Ul2,30,32)

1 4019 (Ulll) 4 Zggg}gf'gg’ﬁg?3163

1 4023 (u98) 1 74166 (U4l)

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

1 4027 (ulol) 10 74LS175 or 25LS175

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

1 4030 (U99) 97.106)

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

S cuss 7  74LS367 522363§,50,71,89,

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

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

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

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

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

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

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

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

(XTAL) (K1 & K2)

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

25-pin
20-pin
30-pin

H o NN HE N

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

Miniature Phone Jack (J6 & J7)

Subminiature Phone' Jack (J8 & J9)

7-pin Male Locking Molex Connector (J10)

100-pin Edge Connector, TI H322150-0306A (J11)
Molex-type DC Power Cable, mates with J10 (prefabricated)

. EX3—3
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Sol-PC SINGLE BOARD TERMINAL COMPUTER

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

SECTION III

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

Length ‘Solder

L

Manual

length of #24 bare wire

Personality Module Kit (See Section IV for contents.)

III-4
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Sol-PC SINGLE BOARD TERMINAL COMPUTER SECTION III

S’

Monolythic (left)

and Ceramic Disc
Capacitors
: B c
€

Transistor
TO-18 Package (Metal Can)

&
Transistor t

TO-92 Package (Plastic)

S,

4
P rosmive (4) Lean

Mylar Tubular 5
Capacitor Dipped Tantalum

Electrolytic Capacitor

hy
{ . Regulator IC or

Power Transistor (T0-220)

Electrolytic
Capacitor
(vertical mount)

Metal Film 1%
Precision Resistor

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

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

Figure 3-1. Identification of components.

ITI-5



PROCESSOR TECHNOLOGY CORPORATION

Sol-PC SINGLE BOARD TERMINAL COMPUTERTM SECTION III

3.3 ASSEMBLY PRECAUTIONS
3.3:3 Handling MOS Integrated Circuits

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

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

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

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

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

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

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

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

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

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

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

-

3.3.5 Installing and Removing Personality Module

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

Rev A III-6
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Sol-PC SINGLE BOARD TERMINAL COMPUTERT SECTION 1IX

3.3.6 Use of Clip Leads

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

3.4 REQUIRED TOOLS, EQUIPMENT AND MATERIALS

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

1. Needle nose pliers

2. Diagonal cutters

3. Screwdriver

4. Sharp knife

5. Controlled heat soldering iron, 25 watt

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

7. Small amount of #24 solid wire

8. Volt-ohm meter

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

11. Oscilloscope (optional)

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

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

the Sol-PCB assume this orientation.

*

S M

3.6 Sol-PC ASSEMBLY—TEST'PROCEDURE

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

IEE-7
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Sol-PC SINGLE BOARD TERMINAL COMPUTERTM SECTION IIT
i et W"\‘\
the persoriality module (see Section IV), the clock ~display control

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

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

eI = e e e

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

3564 Circuit Board Check

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

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

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

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

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

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

If visual inspection reveals any defects, or you measure

continuity in any of the preceding tests, return the

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

ITT-8
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Sol-PC SINGLE BOARD TERMINAL COMPUTERT SECTION: ITIX

345852 Personality Module Assembly

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

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

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

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

INSTALLATION TIP

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

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

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

(Continued on Page III-10.)

Rev A II1I-9



PROCESSOR TECHNOLOGY CORPORATION

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

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

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

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

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

( c8 . 047 4 "

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

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

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

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

\

PROCESSOR TECHNOLOGY CORPORATION

ohmmeter, measure between the positive and negative leads of

C58.

A

Step 6.
locations.

for each installation.
side ol beard,

solder and Erim.

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

(Step 6 continued on Page III-12.)

III-11

Less than 100

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

—~—
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Sol-PC SINGLE BOARD TERMINAL COMPUTER.M SECTION III

VALUE (ufd) TYPE ORIENTATION

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

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

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

NOTE

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

\J/ ling this diode.

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

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

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

FIa-—-1
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Sol-PC SINGLE BOARD TERMINAL COMPUTER SECTION III
N
LOCATION VALUE TYPE
(Vi c39 .1 ufd Disc
( c43 680 pfd Monolythic or Disc
() caa 680 pfd Monolythic or Disc
(7 C61 .001 ufd Disc

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

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

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

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

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

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

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

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

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

/ E pins.

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

NOTE

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

TYPE
8T97
7T4LS175 012588175
s 74H00
74504

AMOO026 or DM0026%*

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

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

(Step 15 continued on Page III-14.)

III-13
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CAUTION 1

NEVER CONNECT POWER CABLE TO J10 WITH
POWER SUPPLY ENERGIZED.

CAUTION 2

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

2 5 D oY
J10 PIN NO. POWER

FE VY YN 3 Ground

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

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

NOTE

4

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

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

A.

(

)

Oscilloscope Check

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

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

ceeding with assembly.

" NOTE

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

Volt-ohm Meter Check

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

set meter to DC volts and make the following measurements:

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

I1I-14
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S0l-PC SINGLE BOARD TERMINAL COMPUTER " SECTION IIT
CHECK POINT SIGNAL WAVEFORM
(Vﬁlfb77' Secitiistor 14.3 MHz square wave. (This is not a
. perfect square wave. It in fact more
Pin 7 Output ;
resembles a poor sine wave.)
L// 4 v
Clock
= g?i‘6 Divider Zg 430 ns
Output
Gnd
eﬂ/ 4 Vv 1
: Cleck
; ) U?l’ Divider 270 ns 230 ns
Pin 11
Output
Gnd
\/( 12v
CPU
) U%O4’ Clock 70 430 ns
Pin 7 ns
@1
Gnd
. $ 7y
: CPU
J ki GloA, . Clock 270 ns 230 ns
Pin-5 @2

Figure 3-2. Clock circuit waveforms.

¥

>
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Sol-PC SINGLE BOARD TERMINAL COMPUTER SECTION III

| |
> 4 K 11 - Test

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

Disc

_t & Test

10K ohms

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

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

NOTE 2

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

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

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

a problem with U 104.)

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

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

Ifi-4%
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) Step 17.
locations.

insert leads, pull down snug to board,
LOCATION

A x
B w

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

5

;S \
poli-o oo il v ey
OOoOWkHM
I—'OX_OKD--J

PROCESSOR TECHNOLOGY CORPORATION

™™

SECTION III

Install the following resistors in the indicated
Bend leads to fit distance between mounting holes,

VALUE (ohms)

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

watt

18 B

33 5
1.5K
148K

35 R

10 K

e T

B ¥ ¢ T 4

50= K

-

Y

;5rawn

Brmun'

solder and trim.
COLOR CODE
brown-green-red

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

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

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

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

n n n
orange-white-orange

orange-orange-red

Potentiometer

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

o -

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

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

CAUTION

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

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

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

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

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

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

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

%

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

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

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

CAUTION

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

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

IIT-18
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Sol-PC SINGLE BOARD TERMINAL COMPUTER ™ SECTION III

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

1/4"

ll{l"

Figure 3-4. Coaxial cable preparation.

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

CAUTION

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

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

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

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

NOTE

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

L]

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

(

(

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

(

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

A. Oscilloscope Check

(

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

NOTE

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

B. Volt-ohm Meter Check

(

%

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

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

) Step 26. Check synchronization circuits.

(\J/Set all sl switches‘to OFF.

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

-

SEE CAUTION ON PAGE III-22 BEFORE CONNECTING MONITOR.

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

,
—
—
—

Rev A

uz28,

u47,

usY,

U43,

U8s8,

u88s,

Pin 12

Pin 8

Pin 8

Pin 9

Pan 10

Pin 4

Figure 3-5.

SECTION III

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

Display section timing waveforms.
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e SECTION TIII

1€ N3 TYPE
(vfi559 74LS20

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

()= U74 741586

(w75 74LS109

(W U87 7406

( \)-U88* 4049*

(W U102* 4001*

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

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

(

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

Oscilloscope Check

( ) Using an oscilloscope, check for the waveforms given

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

NOTE

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

Volt-ohm Meter Check

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

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

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

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

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

Pin 12

Pin 8

Pin 8

Pin 9

Pin 10

Pin 4

Figure 3-5.

™

SECTION III

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

.

le

™~

Display

16.8 ms -}

section timing waveforms.
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-

(W se
range settings.
Sol-PC.

CAUTION
- T—

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

SECTION III

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

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

&
v

a stationary raster.

stable raster.

NOTE

S e i
e ————— s

e i o
—

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

g
"

& require a higher sync amplitude than

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

(\JIEE the synchronization circuits are operating

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

correctly,

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

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

tions.

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

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

( 7418175 or 25LS175
( 11% 4029%

( Ul2 7418157

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

(¥ U30 74LS157

(U332 7415157 or 2518157
(L U4l 74166

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

(U6l 74LS10

(4089 74LS367

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

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

Noiil throagh 53 :=0OFF

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

Bend desired pin
out 45° to
vertical.

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

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

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

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

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

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

Uul4d U15 Ul6 Ul7 U18 Ul9 U20

Figure 3-7. Ul4 through U2l socket jumpers.

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

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

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

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

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

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

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

three IC's in their appropriate sockets.
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Sol-PC SINGLE BOARD TERMINAL COMPUTERTM SECTION- 11T

Figure 3-8. Display circuits test pattern, 6575 character gen-
erator. (6574 pattern differs. See Section VIII.)

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

CAUTION

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

NOTE

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

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

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

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

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

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

(v)/te 32,

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

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

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

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

IC HO. TYPE

(" U45 74L504

(%) u4e6 8T380 or 8836

(W u4s 741500

(v US0 74LS367

(W™ U54 74L504

() _U63 74L5109

(- U4 74LS109

(v U67 8T97

(yr=, ue6s 8T97

(v u76 7418175

(v u94 74LS367

( W™ U107 7415367 ,

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

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

T*all voltages referenced to ground.

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

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

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

NOTE

L

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

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

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

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

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

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

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

NOTE

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

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

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

proceeding with assembly.
————— y

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

= S |

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

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

Dots on the assembly drawing and PC board

indicate the location of pin 1 of each IC.

IC NO. TYXPE

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

#DO NOT substitute.

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

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

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

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

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

NOTE

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

TP,

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

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

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

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

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

trim.

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

-

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

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

9§ﬁ%5%?%,“

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

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

Bracket (S0l1l-1040)
/ \

<«— Card Guide (SAE1l250F) —=

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

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

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

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

NOTE

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

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

(~¥/023 741,520

(\/ 24 74L504

( \)/334 74LS138

( o U35 7415138

( %36 7415138

(A4 U53 741502 or 9LS02

( ﬁ(U?O 74LS109

( W U71 7418367

( Q)IjSB 74LS20

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

%

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

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

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

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

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

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

done
Sect

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

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

loca
inse

\

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

m—

AARSSNNSSSSNS S

E;
B
o

R47
R48

A
U
O Y

R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71
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R

|
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|

(step 50 continued on Page III-34.)

LOCATION VALUE (ohms)

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

COLOR CODE

470
470,

145K

III-33

L watt
470, % watt

yellow—violet—ﬁrown

n n

" " 1]

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

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

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

green-blue-red

orange—orange—brown

" n "
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LOCATION VALUE (ohms) COLOR CODE

(\4( R72 680 blue-gray-brown

( J R73 680 " n "

( ‘l R74 680 n " "

( /r R75 680 " " 1]

(J R76 680 " n "

( X R77 680 " " n

( { R78 680 " " "

( ( R79 680 " " n

(), RO2 5.6K green-blue-red

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

(\Xl R94 10 K brown-black-orange

(uf/ R95 15 R brown-green-orange

( R116 1.5K brown-green-red

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

(\4, Cc29 =1 uid Disc

S— (g)/ Cc30 330 pfd . Diac

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

nasT B

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

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

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

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

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

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

~— circuit board. Insert screws from back (solder) side of
board, place lockwasher on each screw, start nuts and tight-
en. Then solder connector pins to board.

I1II-34
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(‘/ Step 56. Using two 4-40 x 7/16 binder head screws, hex nuts

and lockwashers,

as you did Jl.

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

Install J2 in the same manner

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

holes are located between U85 and U86.

installed.

(\J/Steg 58,

No jumper will be

Install the following IC's in the indicated loca-

tions. Pay careful attention to the proper orientation.

NOTE

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

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

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

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

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

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

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

trin,

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

139 : 1.0M brown-black-green

-y

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

CAUTION

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

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

Cc49 .001 5

C50 ik Mylar Tubular
cSl b Disc

66 2 S .

chi* 1 Tantalum

c68 “d Disc

¢y C69 = "

J, c70 1 "

a8 3 .001 =

cre .001 Mylar Tubular
Cc73 . 047 Disc

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

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

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

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

CAUTION

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

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

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

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

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

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

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

() Step 70. Adjust VR3.

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

(Step 70 continued on Page III-39.)
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write the

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

measured voltage down. (C

all the

B and divide the sum by 2.

(/) Add Voltages
An example follows:

result Vol

e €3)

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

YE}EEES_Q = 5.25 V dc £2 = 260N A8

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

2.6 N e, )

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

a jumper (#24 bare wire is recommended

pins. SRR

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

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

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

and solder pins to board.

CONGRATULATIONS! At this point you have successfully assembled your

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

ation. It is now ready for use.
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*** NOTICE TO ALL Sol-PC OWNERS ***

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

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

INTEGRATED CIRCUITS TRANSISTORS

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

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

2 4013 (ulo0,113)

15aalg (D111 DIODES

1l 4023 (u98)

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

1 4030 (u99)

1. 4046 (Ull0) RELAYS

1 4049 (Ulo09)

1+ 8520 (V113) 2 DIP Reed, Sigma

191-TE1Al15S

RESISTORS (K1,2)

1 100 ohm, % watt, 5% CAPACITORS

1l 470 ohm, % watt, 5%

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

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

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

1 50K ohm, Potentiometer 3  .047 ufd dasc

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

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

1 1M ohm, % watt, 5%

i 2.2 ohm, % satt, % MISCELLANEOUS

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

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

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

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

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

*Prices are net and subject to change without notice.

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



SOL - PC MODIFICATION REVISION LEVEL D

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

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

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

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