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PARTS LIST

1/16 Dia. Heat Shrink #%* TUBING
3/32 Dia. Heat Shrink %% TUBING

5 14 Pin 1IC SOCKET
14 16 Pin 1IC SOCKET
- 1 24 Pin Test SOCKET
1 50 Pin Socket CONNECTOR
3 25 Pin Socket CONNECTOR
_— 1 25 Pin Plug CONNECTOR
1 Back Shell CONNECTOR
- 1 Removal and Insertion * TOOL
| HEAT SINK

32 Transistor Pads

9 6-32x3/8 SCREWS
6 6-32x% SCREWS
I 6 Lock Washers

15 6 Flat Washers

15 6-32 NUT

I Rubber Feet

— 10 in, 22 guage TFE TUBING
— 10 im.. 22 Guage solid WIRE
12 Ft. 15 Conductor Ribbon WIRE

— 1 MANUAL

*

Tool is included when removal pin connector is supplied
*  Amount of Heat Shrink Tubing varies with the type of
connectors supplied
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4009
7400
74100
7404
7410
74L75
74155

PARTS LIST

74367/8097/8T97

8131

340T-12/7812

340T-5/7805

320T-12/7912

2N2222A
2N2907A
D41D1
1N4001
IN5223
1N5240
1IN5254
1IN5261
IN5342

2.7 Ohm

47 Ohm

68 Ohm

120 Ohm
330 Ohm
680 Ohm

1 K Ohm
2.2 K Ohm
10 K Ohm
0.1 UF 50
4,7 UF 25
22 UF 25
47 UF 25
100 UF 35
SPDT

TPS 100 Main Module

2.7 Volt
10 Volt
27 Volt
47 Volt
6.8 Volt
%W

Z W

% W

% W

¥ W

¥ W

r W

p

z W

Volt
Volt
Volt
Volt
Volt

TPS 200 Socket

IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC

IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
DIODE
ZENOR
ZENOR
ZENOR
ZENOR
ZENOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
CAPACITOR
SWITCH
BOARD
BOARD
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PARTS LIST

21L02:450nsec

© 74L,00/74LS00

in.
in.

741,02/ 741502

74L04/74LS04/74L14/74LS14

74L154/74L.S154
741.175/74LS175
74367/8097/8T97
8131

340T-12/7812
340T-5/7805
320T-5/7905
IN5228B 3.9 volt
IN5235B 6.8 volt
680 Ohm 1/4W

1K Ohm 1/4W
2.2K Ohm 1/4w

0.1 uf 16 Volt
4.7 uf 25 Volt
22 uf 25 Volt
RNR 100
14 Pin IC

16 Pin IC
24 Pin

6 Position
9 Position
12 Pin Wire Wrap

6-32x 3/8

6-32

6 Lock

6 Flat

22 Gauge Solid

15 Conductor Ribbon
4 in. Wrap
RAM~-N-ROM

Power Requirements

Logic an

RAM +8 volts

ROM +16, +8, -$[volts

IC

IC

IC

IC

IC

Ic

IC

Ic

IC

IC

IC

ZENER
ZENER
RESISTOR
RESISTOR
RESISTOR
CAPACITOR
CAPACITOR
CAPACITOR
BOARD
SOCKET
SOCKET
SOCKET
SWITCH
SWITCH
STRIP
HEAT SINK
SCREWS
NUT
WASHERS
WASHERS
WIRE

WIRE

WIRE
MANUAL

(supplied from Computer Bus):

0.38 amps
depends on EPROMs
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SECTION I

INTRODUCTION AND GENERAL INFORMATION

THE PROM SETTER MODULE
AND
EPROM SOCKET UNIT
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THE PROM SETTER SECTION I

1.1 INTRODUCTION

This manual contains the information required to assemble, test
and operate The Prom Setter. It is suggested that you first scan the
entire manual before starting assembly or using The Prom Setter.

Secondly, for kit purchases, check the parts list against the
supplied material. Inform us immediately if you discover any discrepancy.

It is best that you follow the assembly procedure as outlined
in Section II. Use the best type of tools to insure professional results.

If you experience difficulty or problems during assembly, feel
free to contact us. We will do our best to assist you. If the completed
unit does not function properly, recheck your assembly, check for back-
ward or wrongly placed components. See Section 1.3.3 for details of
factory servicing.

1.2 THE PROM SETTER GENERAL DESCRIPTION

The Prom Setter is designed to be compatible with the S-100
bus, such as is used in the Altair/IMSAI computer, and utilizes the
existing power supply of the computer to perform its tasks. (No external
power supplies are required.)

The Prom Setter consists of a main module board, TPS 100, and
an external EPROM socket board, TPS 200, with interconnecting cables.

The Prom Setter will write and read a number of Programmab]e
Read Only Memory (PROM). The TPS-100A with socket set TPS-200A is used
for writing and reading the 1702A, the 2704 and 2708 Erasable Program-
mable Read Only Memory (EPROM). When not used as a Prom Setter, the
main module board can be used as an eight-bit parallel I/0 port (see
Section 4.2.4). .

The Prom Setter address is selectable to any of 63 address
segments (FF is used by the computer) of the 256 1/0 addresses available
with the microprocessor. It uses four (4) consecutive addresses. The
first two bits of the address (A and A,) are used to select which
registers of The Prom Setter are to be ;ctivated. The rest of the
address, A, through A,, is selectable by you. (See Section 2.2.1,

Step 11.) 2 7

The Prom Setter main module (TPS-100) contains all the electronics
required to read and write a PROM, such as the 1702A. This module plugs
directly into the S-100 bus of the computer. On the top of this module



is a 50-pin edge connector, which is used to interconnect this unit to
The Prom Setter socket (TPS-200).

An interconnecting cable is used to bring the output of the main
module to the rear of your computer. This cable has 50-pin connector ,
which mates to the main module on one end and several DB25 pin connectors
on the other end. The DB25 connectors are attached to the rear of your
computer. -

These 25-pin connectors at the rear of your computer are used
to interconnect the external Prom Setter socket unit to the main module.
The connectors arrange the appropriate socket connections for the given
PROM type that is to be read or set.

A Write-Disable switch is provided on The Prom Setter Socket unit.
This switch, when in the "Write Disable" position, insures that no possi-
bility of write conditions can exist. It is advised that this switch be
in the "Write Disable" position when inserting and removing the PROM and
also during the read operation.

A1l control and operation of The Prom Setter is accomplished
by the computer itself. The computer sets a series of latches which
define the address and data lines. A latch is also used to control the
programming signals.

Tristate units are used to buffer the PROM read data to the
S-100 data bus lines. Low power input units are used for all input
lines.
1.3 GENERAL INFORMATION

1.3.1 Receiving Inspection

Carefully inspect all materials shipped for signs of damage.
Also check the packing 1ist to insure that all materials were received.

If any discrepancies are found or damage noted, please write
us at once, describing the condition, so that we can take appropriate
action. Save the shipping material until your inspection proves that
the material received is satisfactory.

1,3.2 Replacement Parts
Replacement parts will be supplied upon request (see Section

1.3.4). When requesting replacement parts, be sure to properly describe .
the components requested. A o o
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1.3.3 Factory Service

Factory service is offered for in-warranty and out-of-warranty
units. Before returning The Prom Setter for service, it is required
that you obtain authorization to do so. Upon receiving authorization
for factory service, package the unit to prevent damage and return
postpaid to:

SZERLIP ENTERPRISES
1414 West 259th Street
Harbor City, California 90710

Under separate correspondence, send information of the shipment, giving
carrier and waybill number. To protect yourself, it is suggested that
you insure the package.

1.3.4 Warranty

The parts supplied in The Prom Setter are warranted against
defects in materials and workmanship for a period of ninety (90) days
after the date of shipment or purchase, whichever is the later date.

A complete "Statement of Warranty" is given in Appendix I.
1.3.5 Tools

Before undertaking kit assembly, you should have professional
tools. A quality soldering iron will insure a professional product.
Soldering guns should not be used. For additional information on this
subject, see Appendix II.

As & minimum, a voltmeter will be required and, preferably,
an oscilloscope should be available to check out The Prom Setter.

An S-100 extender board would prove helpful during the checkout
of the unit.

1.3.6 Hazard
Care must be taken when handling the main module board due to

the sharp prongs of the IC sockets which can cause skin cuts to the
hand.

1-4
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THE PROM SETTER SECTION II

2.1 GENERAL

Before starting to assemble The Prom Setter, it is necessary
to insure that the +16 volt lines have sufficient voltage to allow accep-
table operation of the unit. Some early computers had very small power
transformers which results in low supply voltages.

Using an extender board, insert the TPS-100 board (without any
components) into the extender board, and the extender board into the
S-100 bus. Turn on the computer and, with a dc voltmeter, messure the
+16 and then the -16 volt Tines. These are located at the upper left-
hand side of the board. Record the results for future reference.

Pavasdic Eng. L 7w.m:+s p.<.
+16 volts 4'{(..9 +14 volts minimum 4 1§.§

20Y9
! :(}Qf -16 volts ’1(.q -14 volts minimum —\3.«

If the voltage is lower than the minimum given at the right side
of the boxes (i.e., +14 volts), you should consider rebuilding the power
supply. In some computers, series of diodes were used in the 16 volt
supply to reduce the supply voltage when the loads are light. In these
cases, low supply voltage can be increased by removing some of the extra
series diodes. Under no circumstance do you ever remove all the diodes.
At Teast one set of diodes is required for proper supply operation.

CAUTION

(A) Some of the devices used are MOS integrated circuits which
can be DAMAGED by static electricity discharge. Avoid unnecessary hand-
ling of the MOS IC's. Synthetic clothing tends to generate static elec-
tricity. Cotton clothing is preferable.

The above applies to the EPROM's.

(B) Damage may occur if accidental shorting of adjacent com-
ponents leads takes place. If it becomes necessary to make electrical
measurements of components on the board, use extreme care.

(C) Make sure that the proper transistor is inserted in its
appropriate position and that the leads are not crossed. Use the plastic
pads supplied under each of the TO-18 transistor types. The transistor
should be pushed down on these pads and then align the transistors so
that they do not touch the unit next to them. (Note that the collectors
are electrically connected to the metal T0-18 can.)

I1-2



MAIN MODULE

II-3

Circuit Symbol Component LCircuit Symbol Component
Ui 7404 R17 680 ohm 1/4w
u2 74155 R18 10k ohm 1/4w
u3 4009 R19, R20, R25 2.2k ohm 1/4w
U4 8131 R26 680 ohm 1/4w
us 4009 R27 2.2k ohm 1/4w
ué 74L00 R28 2.2k ohm 1/4w
u7 74367/8097/8T97 R29 2.2k ohm 1/4w
us 74367/8097/8T97 R30 680 ohm 1/4w
u9 74L75 R31 2.2k ohm 1/4w
u1lo 7400 R32 1k ohm 1/4w
un 7404 R33A/B 2.7 ohm 1/4w
ul2 7410 R34A/B 2.7 ohm 1/4w
uis 74175 R35A/B 2.7 ohm 1/4w
ut4 74L75 R36 10k ohm 1/4w
u1s 74L75 R37 2.2k ohm 1/4w
ulé 74L75 R38 2.2k ohm 1/4w
Uiz 74L75 R39 - 330 ohm 1/4w
uis 74367/8097/8T97 - R40 47 ohm /4w
u19 74367/8097/8T97 R41 2.2k ohm 1/4w

R1A through R1H 680 ohm 1/4w R42 * 1k ohm 1/4w

R2A through R2H 2.2k ohm 1/4w R43 2.2k ohm 1/4w

R3A through R3H 10k ohm 1/4w R44 680 ohm 1/4w

R4A through R4H 680 ohm 1/4w R45 2.2k ohm 1/4w

- R5A through R5H 2.2k ohm 1/4w R46 10k ohm 1/4w

R6A through R6H 10k ohm 1/4w R47 1k ohm 1/4w

R8A through R8F 2.2k ohm 1/4w 1 4.7 uf 25v
RY 120 ohm 1/4w c2 22 uf 25v
R10 2.2k ohm 1/4w C3 4.7 uf 25v
R11 2.2k ohm 1/4w C4 22 uf 25v
R12 680 ohm 1/4w c5 4.7 uf 25v
R13 2.2k ohm 1/4w Cé 22 uf 25v
R14 680 ohm 1/4w c7 47 uf 25v
R15 2.2k ohm 1/4w C9 100 uf 35v
R16 68 ohm 1/4w C8,C10 through C-14 0.1 uf 50v



Circuit Symbol Component

CRTA through CRTH 1N5254 27v Zener
CR2A through CR2H 1N4001 Diode
CR3 1N5342 6.8v Zener
CR4A through CR4H 1N5254 27v Zener
CR5A through CR5H 1N4001 Diode
CR7 1N4001 Diode
CR9 1N5254 27v Zener
CR10 1N5254 27v Zener
CR11 1N5240 Tov Zener
CR12, CR13, CR14 1N4001 - Diode
CR15 IN5223/1N746A 2.7y Zener
CR18 through CR24 1N4001 Diode
CR25 1N5261 47v Zener
CR26 1N5254 27v Zener
CR27 1N4001 Diode
Q1A through QiH 2N2907A PNP Transistor
Q2A through Q2H 2N2222A NPN Transistor
Q3A through Q3H 2N2907A PNP Transistor
Q4A through Q4H Z2N2222A NPN Transistor
Q5 Z2N2222A NPN Transistor
Q6 Z2N2907A PNP Transistor
Q7 2N2222A NPN Transistor
Q8 2N2907A PNP Transistor
Q9 2N2222A NPN Transistor
Q10 2N2907A PNP Transistor
QN 2N2222A NPN Transistor
) 2N2222A NPN Transistor
Q17 2N2907A PNP Transistor
Q18 2N2222A NPN Transistor
Q19 2N2907A PNP Transistor
Q20, Q21, Q22, Q23 2N2222A NPN Transistor
Q24 D41D1 PNP Transistor
Q25 2N2222A NPN Transistor
Q26 2N2907A PNP Transistor
Q27 Z2N2222A NPN Transistor
Q28 2N2907A PNP Transistor
Q29 2N2222A NPN Transistor
VR1 3407-5 +5 volts : Regulator
VR2 3407-12 +12 volts Regulator
VR3 320T-12 -12 volts Regulator

SOCKET BOARD

CR28, CR29 1N4001 Diode
SW1 SPDT Switch
COMPONENT CIRCUIT SYMBOL
NOT_USED:
R7, R21, R22, R23, R24
CR6, CR8, CR16, CR17
Ql2, Q13, Q14, Q15

LAST NUMBER USED: U9 R47 C14 CR27 Q29 VR3
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(D) When inserting electrolytic capacitors, be careful to align
the polarities correctly. Incorrect direction will damage components.

(E) Diodes and zener diodes must be properly inserted to prevent
damage to components.

2.1.1 Dual In-Line Sockets

The IC sockets are designed with a small corner section that
can be used to indicate the position of pin 1.

PFin 1 Inoraroe

Socker PNY

Paps « ,

Place the socket so that Pin 1 Indicator aligas to the pin 1 of the PC
board. Insert the socket from the front side onto the board and, while
holding it flush on the board, solder (from the rear of the board) only
the two opposite end pins. Then check that the socket pads are flush to
the board. If a large gap exists under the socket pads, reheat the pins
and, at the same time, push down on the socket.to obtain a flush condition.
Once the socket is flush, solder the rest of the pins. Always inspect
your soldering joints to be sure that the solder is smooth with no erup-
tion outgassing holes and that there is not an excessive amount of solder.
Check that no short was made to adjacent circuit printed wiring lines.

The plastic Dual In-Line Package (DIP) integrated circuits
indicate pin 1 of the package by a dot or cutout as shown be]ow.‘ )

NOYE: PIN 1 (NAY B& INDICATED
w BY CORNER Dot on.

[I-5



DO NOT insert the DIP IC's until the +5 volt regulator has been installed
and tested. When inserting the IC, make sure no pin is accidentally bent
under the package instead of going into the socket.

A DIP IC insertion tool would prove helpful for inserting and
removing the IC from the sockets.

Printed Circuit (PC) Dual In-Line Layout IC Ul through U12, U18
and U19 all have their pin 1 located at the bottom. IC U13 through U17
have their pin 1 located to the left. These positions are in relation
to the view when looking at the front of the board with the 100-pin edge
connector at the bottom.

2.2 ASSEMBLY - MAIN MODULE BOARD

The following assembly procedures are written in logical steps.
Variation of these steps is permitted, although consideration should be
given to any impact that a change in the sequence may have.

The Address and Data circuits A through H (center top of the
board) components are called out as RIA, RIB, etc.

ALL COMPONENTS ARE INSERTED FROM
THE FRONT OF THE BOARD.

\&//212.1 Assembly Procedure
STEP 1.

DIP Sockets Installation

There are five (5) 14-pin DIP sockets and fourteen (14) 16-pin
DIP sockets. Install these sockets using the procedure outlined in the

General-section, 2.1.1.
\\///542; 2. Jumper Installation

There are five (5) Jumpers located at the upper-half center of
the PC board. These jumpers are labeled A, B, C, D, and E, as seen from
the rear of the board.

Working from the rear of the board, insert a piece of solid
22- or 24-gauge wire into one of the jumper points and solder. Slip a
piece of sleeving over the wire and insert the open end into the other
Jumper point having the same letter. Push the wire flat and solder from
the front of the board. Then trim the wire as close as possible to the
board. This is necessary so that the components above the jumper pads
can be placed close to the surface of the PC board to make a professional-
looking product. '

Repeat this procedure until all five jumpers are in position.

11-6



STEP 3A. TO0-18 Transistor Installation - General Information

There are two types of T0-18 transistors used. These are:

2t22-¥V 2N2222A NPN Positive (P) type
L‘i 01 = N 2N2907A PNP Negative (N) type

To assist in proper transition Tocation, a letter "P" is placed near the
2N2222A transistor and a letter "N" is located near the 2N2907A.

Take enough time during this procedure to insure you have selected
the appropriate transistors before soldering. This would save you a lot
of frustration and is well worth the extra time that you will invest.

The transistor pin connections, looking from the bottom (see
picture below), reading clockwise and starting from the tab, are emitter (e),
base (b), and the collector (c).

b (:‘
A -4

The transistor must NOT be placed directly flush on the board;
otherwise, shorts of printed wiring may occur. Also, this will make it e
difficult to remove a transistor if it becomes necessary. Plastic pads '
are supplied for each T0-18 transistor. These Pads are placed under the
transistor before insertion. These pads must be used or an equivalent
clearance must-be given under the transistor; otherwise, the warranty

may be invalggated.
STEP 3B. TO0-18 Transistor Installation

Install the transistors from the front of the board in their
proper locations. Before installation, place the plastic pad supplied
under the transistor. Push the transistor down so that it is in contact
with the pad and so that the pad is in contact with the board, then
solder one lead, from the rear of the board. Check the positioning of
the transistor and that its alignment is such that it would not touch
any transistors in its vicinity. If necessary, reheat the lead and
readjust the transistor. When satisfied, solder the other two leads,
then trim the leads ‘from the rear side close to the board.

STEP 4A. IC Regulator - General Information

There are three IC voltage regulators in the T0-220 case. These
are (other equivalent part numbers may be substituted):

VR1 3407-5/7805 +5 volts
VR2 340T-12/7812 +12 volts
VR3 320T-12/7912 -12 volts
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The positive regulator (340T) pins are from left to right (see
drawing be]owg':" INPUT (Pin 1), GROUND (Pin 2), OUTPUT (Pin 3). Note that
the metal tab is at the same potential as Pin 2. The negative regulator
(320T) pins are GROUND (Pin 1), INPUT (Pin 2), OUTPUT {Pin 3). The nega-
tive regulator tab will have a negative potential, and care should be
taken not to short this part of the regulator case.

As a note, do not confuse the PNP D41D1 transistor with the voltage regu-
lator (see Step 7A for information about this transistor).

L///gTEP 48. IC Regu]ator - Installation

The three regulators are located on the left side of the board.
Select the appropriate regulator and bend the leads as shown above to
fit the pad layout on the PC board. Repeat this procedure for all three
regulators.

Insert the IC and put a 6-32 3/8 screw from the rear of the PC
board. Adjust the leads, if necessary. Install an internal tooth Tock-
washer before putting the nut on. '

The positive +5V (VR1) regulator uses a heat sink. Once the +5V
regulator has been inserted and adjusted, remove the screw and slide the
heat sink between the PC board and the regulator. Then insert the screw
again as given above. Place another screw, also from the rear, in the
second hole of the heat sink and add the washer and nut. Torque all the
nuts down.

Once the IC regulators are installed, then solder the leads. If
necessary, trim the leads from the rear side close to the board.

TEP 5A. Filter Capacitor - General Information

There are two filter capacitors for each voltage regulator. The
ypical circuit is shown below.

IN I RescuLaTor ouT

22 uf
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The polarity of these filter capacitors must be observed. The
capacitors are marked indicating the polarities. Depending on the manu-
facturer of the capacitor, either the positive or negative leads are
indicated. Sometimes, the polarity of the capacitor can be determined
by inspection. In general, the negative end of the capacitor is the

metal part of the capacitor can.
STEP 5B. Filter Capacitor - Installation
Take three (3) 4.7 uf and three (3) 22 uf capacitors and bend
their leads to a 3/4-inch separation. Insert the capacitors from the
front of the board in their proper location and proper polarities. Hold

the capacitor onto the board and, from the rear of the board, solder the
leads. Trim the leads from the rear side close to the board.

STEP 6. Test Voltage

A) Insert the main module into the S-100 bus. Using a dc volt-
meter, connect across capacitor C2. Turn on the computer and measure the

voltage. Record the results below.
] Oeasite Eng. F.s,

((,u.ﬂa\ | gﬂ +5 volts | 4+4.Q +4.8 to +5.3 volts

If the voltage is more or less than the Timits indicated, turn the power
off and go to Troubleshooting, Section 4.1.

B) Repeat the above for the +12 volts, using bapacitor c4.

+12 volts +1.7 +11.5 to +12.7 volts

C) Repeat the above for the -12 volts, using capacitor C6.

-12 volts -12.0 -11.5 to -12.7 volts

STEP 7A. D41D1 Transistor - General Information

The PNP transistor (D41D1) pins are, from left to right (see
drawing below): emitter, base, collector.




Note that the collector is indicated by the chamfer of the plastic case
and the metal tab is internally connected to the coilector. Care should

bg”taken not to short this metal tab.
STEP 7B. D41D1 Transistor - Installation
Bend the leads as shown in the drawing above to fit the pad layout
on the PC board. Hold the plastic case against the PC board and bend the
metal tab so that it lies flat against the PC board. Insert a 6-32x3/8
screw from the rear of the PC board. Adjust the leads, if necessary.
Install a flat washer and an internal tooth lock washer before putting

on the nut. Torque the nut down and solder the three leads. If necessary,
trim the leads from the rear side close to the board.

STEP 8A. Resistor - General Information

A1l resistors used are 1/4 watt size. The leads are bent close
to the body, which should give a distance of 0.35 inches. This is the
PC board spacing.

The following resistors are omitted in this step. They are
inserted after further testing in later steps (see Step 14).

R9
R16
R40

STEP 8B. Resistor - Installation

Refer to the component layout shown in Figure 30 and the schematic
shown in Figure 31.

Select the appropriate resistor for the position and insert the
resistor from the front side of the board. Solder the leads and trim
from the rear side of the board.

Start with the Address and Data circuits. Begin with Address
circuit A, component R3A, top line; insert and solder the 10k resistor.
Continue with the next resistor, R3B, two pads to the right, repeating
the soldering process. This will continue until R3H has been inserted.
Now jump over to the Data circuit H, component R6H, top line, second pad
over. This is the pad going to top connector pin 11. Repeat the process
above. Continue through R6A, and then to the programmer circuit R46.

Repeat all the above for R2A, 2.2k, located at the center row.
Continue through R2H, then to R5H through R5A and R45.

Repeat all the above for RIA, 680q, located at the bottom row.

Note that the pad arrangement is different, having only the single circuit
— element in this row. Continue for RIH and then R4H through R4A and R44.
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Next, do the six Address Select resistors, R8A thrdugh‘RSF, to
the left of IC US.

_ A1l of the rest of the resistors are located on the right-hand
side of the board. Repeat the installation as described above.

STEP 9A; Diode - General Information

A1l the diodes are 1N4001 (alternate series of equivalent diodes
may be substituted). The diode leads are bent to the same spacing as the
resistors, which is 0.35 inches. Be'careful not to mix these diodes
with the zener diodes.

Care must be taken to insure that the diodes are installed in
the proper direction. Follow the schematic for polarity indication.
The band on the diode indicates the cathode end, as shown below.

> CaTHOOE

To assist in installation, a bar was placed on the PC board,
next to the connection which takes the cathode. (Only one indication
is given in the Address and Data section. A1l the Address and Data
diodes are placed in the same direction.)

STEP 9B. Diode - Installation

Start with the Address and Data circuits. Install from the front
of the board with the diode cathode facing up. Beginning with Address
circuit A, component CR2A, insert the diode, pushing down on the PC board.
Solder the leads and trim from the rear of the board. Continue with the
next diode, CR2B, two pads to the right, repeating the soldering process.
This will continue until CR2H has been inserted. Now, jump over to the
Data circuit H, component CR5H, top line, first pad. This is the pad to
the left of the resistor which went to the top connector pin 11. Repeat
the process through CR5A and CR27.

A1l the rest of the diodes are located on the right-hand side
of the board. Repeat the installation as described above.
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STEP 10. Bypass Capacitor - Installation

There are six (6) bypass capacitors. All the bypass capacitors
are 0.1 mf. Insert these capacitors into circuit elements €8, C10, C11,
C12, C13 and C14.

The capacitor leads will have to be formed properly so that no
short circuits may occur. This is especially true for C9, C13, and C14.
Additional care must be taken with bypass capacitor C14. The capacitor
should be centered over the feedthrough pad. Note that this capacitor is
connected between the right side of the Address Select resistor pads and
the right side of the Address Select jumper pads.

STEP 11A. Address Select - General Information
Place jumpers across selected address for A2 through A7. (NOTE:

- At Teast one jumper must be used; otherwise, it would have the address FF,
which is used within the computer.) :

<:’7r;ix-p01éMBYP switch can be used, if you wi;;?j::>

Information about the selection process is covered in Section

4,2.2.
STEP 11B. Address Select

From the front of the board, solder a piece of 22- or 24-gauge
wire at the selected address pads for A2 through A7.

STEP 12. Insert DIP IC's

Insert DIP IC Ul through U19. Reread Section 2.1 for pin
location and caution when inserting the IC's.
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STEP 13. Test IC Operation

Place the module board on a card extender, which is inserted
into the S-100 bus. Use an IC test probe to read signals existing at
the IC pins. During these tests, a "1" would be a voltage over 3.0 volts
(in Step 13D and 13E, a "1" is over 2.5 volts). A "P" would be a voltage
of 0 to about +0.5 volts.

If improper cperation occurs, refer to the Troubleshooting
Section, IV. .

A) Test Voltage
‘ Repeat Step 6 above.
B) Test Address Enable

Place the IC test probe on U4 (8131) and connect a voltmeter
between Ground and Pin 9. Turn on the computer.

The voltmeter should read a "1". Set the program for output
port address selected as follows: -

D3
X X
po

where XX is the selected address. Single step the program to open the
output port. At this point, the voltage should go to a "0". Advance the
program one step and the enable line (Pin 9) should go back to a "1".

C) Test Address Select

Place the IC test probe on U2 (74155). Measure the voltage
on Pins 4, 5, 6, 7, 9 and 10. A1l of these voltages should be a "1".
Now move the IC test probe to Ul (74P4). Measure the voltage on Pins 2,
4, 6, 8, and 1p. A1l of these voltages should be a "0".

Replace the IC test probe to U2. Set address select Ay and
Ag to "0" and step the program for opening the output port. Pin 4 should
go to "0". Continue as shown in the following table.

U2 Ul

AMA pinla 5 6 7 9 1012 4 & 8

0 P 1 1 1 1 111 9 @ ¢

s | 1 T 1 p 1 1 119 9 1
2 1 9 1 1 1 1109 1 o o

3 ) 1 ] P 1 1 i f P g

5 | 1 1T 1 1 1 1 9|92 9o 9 9
3 1 1 1 1 ] 1 P ] ] 1
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In tests D) through G), refer to the following table.

Pin Connector

3E 1 8 11 14 g 10 15 16

Data po g 9 9 P ] ] 1 1
U]é?&]7 FF 1 1 1 1 ] ) ') )
Address pp p 9 0 9 1 1 1 1
U1§€&15 FF 1 1 1 1 P ) P P
Address p0 p o 9 0 ] 1 1 1
l(nF:)s FF01 1 1 1 P o P 9
Control ) g 0 0 0 1 1 ] 1
gﬁ? FF 1 1 1 1 ] P p ]

LATCH TABLE

D) Test Data Latch (74L75)

The data latch is set when Ay} and Ay are set to "3". Expand
the program to set "A" first to P@ and then to FF.

3E

po
D3
XX

po

Single step through the program.
Place the IC test probe on Ul6 and U17. Test pins 1, 14, 11,
and 8. With "A" set to @#P, the output should be "0" on all pins. Change

the program "A" to FF. Single step through the program. Remeasure pins 1,
14, 11, and 8. The output should be "1" on all pins.

E) Test Address Latch (Lower)
The lower address latch is set when Ay and Ay are set to "1".

Repeat the above procedure (D) except using U14 and U15, pins 16, 15, 10,
and 9; set "A" to FF first.
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F) Test Address Latch (Upper)

The upper address latch is set when A} and Agp are set to
"2". Repeat procedure D) for pins 11 and 8 only, except using U13;
set "A" to PP first.

G) Set Control Latch

The control latch is set when Ay and Ag are set to "p".
Repeat the above, except using U9, pins 1, 14, 11, and 8; set "A" to
pp first.

H) Test Control Logic

Place the IC test probe on U12. Pins 4 and 11 are at VCC
(+5 volts) and pin 10 should be at "1".

In the following, A} and Ag are set to "g". Set "A" to #8
(by putting P8 in Step 2 and step through the program given in procedure
D). Pin 3 of U12 should be "g". Pins 6 and 12 should be "1" and pin 8
should be "0".

Set "A" to PP and step through the program. Pin 6 should
still be "1", but pin 12 should now be "0". -

Momentarily short pin 10 to Ground (be careful that it is
pin 10). Pin 6 should now go to "0" and pin 12 should go back to "1".
You now have tested the over current latch logic.

Repeat the program first with "A" set to P8 and then to Pg.
Now move the test probe to U10. Pins 6, 8 and 11 should be "1". Move
the test probe to Ul1. Pins 6, 8 and 10 should all be "0" and pin 12
should be "1".

Set A to §7. With the test probe on U1, pins 6, 8, 10 and
12 should all be "1".

STEP 14A. Resistors R9, R16, R0 - General Information

These three resistors are all in the high voltage generator
circuits. If an abnormal operation occurs, due to failure of some cir-
cuit component, then excessive wattages could be produced in these
resistors, resulting in the generation of heat and the destruction of
the resistors. ‘

To make replacement of these resistors easy and to prevent dis-
coloring of the printed circuit board, it is suggests that these resistors
be placed OFF the board by a l1ittle more than one-half of the body diameter
(about 1/16 inch).

STEP 14B. Resistors R9, R16, R40 - Installation

Select the appropriate resistor for the position and insert the
resistor from the front side of the board. Solder the leads and trim

I1-15



from the rear side of the board. Make sure the resistor is not down in
contact with the board.

Repeat the above procedure until all three resistors are in
place. ‘

STEP 15A. Capacitors C7 and €9 - General Information

These two capacitors are the pulse capacitors used in the high
voltage generation circuits.

STEP 15B. Capacitors C7 and C9 - Installation

Select the appropriate capacitor for the position and insert the
capacitor from the front side of the board, making sure that the polarity
is correct. Repeat the above for the second capacitor.

Looking at the front of the board with the 100-pin connector at
the bottom, the C7 negative side is on the right side and the C9 negative
side is on the left side.

STEP 16A. Zener Diode - General Information

There are five different types of zener diodes used. These are:

Low Power
1N5223 2.7 volts
TN5240 10 volts
1N5254 27 volts
1N5261 47 volts
High Power
1N5342 6.8 volts

(Alternate series of equivalent diodes may be substituted.)

If, for some reason, the identification of the diode is obscured,
the actual value can be measured utilizing the circuit given below.

7N
\IJ ok <

Power SveeLy
O Te 50 Vouls 2ENOR
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Starting from 0, increase the power supply voltage until a further
increase in supply voltage causes only a very small change in the volt-
meter placed across the zener. If a current meter is available and placed
in the main supply lead, then zener action can be noted when there is a
sharp increase of the supply current as the voltage is increased. The
voltmeter reading is then the zener voltage. Note that this voltage may
be a few volts Tower than the stated zener voltage. This is due to the
fact that the current drawn by this circuit can be Tower than the rated
test value.

STEP 16B. Zener Diode - Insta]]atipn

Start with the Address and Data circuits. Install from the front
of the board with the cathode facing down. Beginning with Address circuit
A, component CRIA, inser the diode, pushing down on the PC board. Solder
the Tead and trim from the rear of the board. Continue with the next
diode, CRIB, two pads to the right, repeating the soldering process.

This will continue until CR2H has been inserted. Now jump over to the
Data circuit H, component CR4H, center line, second pad. This pad is to
the right of R5. Repeat this process through CR4A and CR26.

Next install zener diode 1N5342 into location CR3. The component
lTocation is located to the left of the top row of the Address group. This
gevice can be distinguished from the other zener diodes by its larger body

jameter.

A1l the rest of the zener diodes are located on the right-hand
side of the board. Repeat the installation as described above.

STEP 16C. Test CR3 Voltage

Place the main module board on a card extender which is inserted
into the S-100 bus and turn the computer ON. Using a dc voltmeter,
measure the voltage output from the diode (pin CC of top connector) to
Ground. The voltmeter should read about -5.2 volts with a 10K ohm load.

STEP 17. Test Pulse Voltage Generator

Place the main module board on a card extender which is inserted
into the S-100 bus. Place the 50-pin edge connector on the top board
connector.

At this point, an oscilloscope would prove helpful. A dc volt-
meter (10,000 ohms per volt or better) is necessary to properly test the
board operation. In the following, the voltmeter has one lead attached
to the board Ground. If an oscilloscope is used, it is also grounded to

to the board Ground.

Care must be taken not to accidentally short circuit the voltage
being measured.

Turn the computer ON and follow the steps given below.
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Set the following program. This program turns OFF both Address
and Data busses for this portion of the test.

0009 3E

0001 1) :

0002 D3 Turn OFF DATA

0003 F3

0004 3E

0005 FF

0006 D3 Turn OFF ADDRESS

0007 F1

0008 3E 1

0009 8

000A D3 Reset Latch

000B FO

000C 3E

000D 1)

000E D3 Set Charge

000F Fo

0019 @5

0011 c2

0012 M}] Delay

0013 )]

0014 3E l

0015 g7

0016 D3 Set Pulse
0017 Fg

0018 P5

0019 c2

00TA ]8} Delay

001B 0P

001C c3

001D gc}

001E )

Run this program and make the following measurements:
A) 2708 Positive Pulse
Now attach a voltmeter to capacitor C7 positive lead. You
can use pin 1 of the top connector. Meter should read about +12.5 volts.
Move the lead to the negative lead of C7. The meter should read about
-1.2 volts. Waveform C7 positive lead is about Ground to +27 volts peak.
B) Negative Pulse

Attach the voltmeter to capacitor C9 negative lead. Meter
should read about -30 volts. Move the lead to the positive lead of C9.
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The meter should read about -1.2 volts. Waveform C9 negative lead is
:about -16 volts to -47 volts peak. ‘

C) 1702A Program Pulse

Attach the voltmeter to program pulse output, pin E, of the
top connector. The meter should read about -22 volts. Waveform should
read about Ground to -47 volts peak.

D) 1702A Vpp Pulse

Attach the voltmeter to Vpp pulse output, pin 2 of the top
connector. The meter should read about -28 volts. Waveform should read
about -9 volts to -47 volts peak.

E) 1702A Vgg Pulse

Attach the voltmeter to Vgg pulse ouptut, pin 3 of the top
connector. The meter should read about -23.5 volts. Waveform should read
about -9 volts to -37 volts peak.

F) 1702A Address Pulse

Attach the voltmeter to eacﬁ.Qf_the>Addres§ pulse outputs.,
one at a time: pins ST, U, V, Wy X, Y, and Z;: ‘Thesrigter Should. read
about zero. g Sl S

Set program step 0005 to PP and run the program from the
start.

_ Repeat the above. The meter should read about -19 volts.
Waveform should read about Ground to -47 volts peak. Reset step 0005
to FF.
G) 1702A Data Pulse
Attach the voltmeter to each of the Data pulse outputs, one
at a time: pins 4, 5, 6, 7, 8, 9, 10, and 11. The meter should read
about zero.

Set program step 0001 to FF and run the program from the
start.

Repeat the above. The meter should read about -19 volts.
Waveform should read about ground to -47 volts peak.

This completes the circuit testing procedure. Upon successful
results, your Prom Setter will operate properly.
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2.3 ASSEMBLY INTERCONNECTING CABLE

The Interconnecting Cable connects the main module board of The
Prom Setter to the back of your computer. It uses the same ribbon cable
as is used with the socket board.

There are three DB25S (female) connectors used to arrange the
Prom socket pin connectors and signals for operating the 1702A and 2708.

The other end of the cable is attached to a 50-pin connector
(50-50EE-30), J2. This connectQr is a dual 25-pin type and is labeled
1 through 25 and then A through Z and AA, BB, CC with the following
letters not used: G, I, 0, Q.

Pin connections of J2 are given in Figure 1. The three rear
connectors (DB25S type) J3, J4, and J5 pin connections to J2 are given
in Figure 2.»

Assembly is accomplished by first attaching the ribbon cable to
connectors J3, J4, and J5, then making the cable run to connector J2.
Enough cable should be used to allow your Prom Setter module to operate
when placed on an extender board.

There are two types of DB25 connectors that may be supplied with
each kit. These connectors are either one in which the pins are molded
into the connector body or one where the pins are removable from the body -
of the connector. Both types will perform identically, although they
require different assembly procedures.

2.3.1 Removable Pin Connector

The pins of this type of connector are inserted and removed using
a special tool that is supplied with the kit. Only light force is required
when using this tool. The tool is made of plastic and excessive force may
destroy the thin end. A slit along the length of the tool will allow the
wire to enter into the center of the tool.

To remove an inserted pin, push the tool's thin end into the
connector body from the wire side. Then from the other side, push the
pin out. For the female pin, a small paper clip will prove useful as a
pushing tool.

To insert a pin, place the thin edge of the plastic tool against
the ridge of the connector pin from the wire side. Then push the pin into
the connector body. This should require only a 1ight force. Once the pin
is properly inserted, the plastic tool is slid back along the wire and
then removed by allowing the wire to pass through the s1it along its length.

CAUTION

Before soldering a wire to the connector, make sure you are oper-
ating from the proper end. The connector side has two slits. The wire
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soldering end has the shorter barrel as shown below.

SoLDER ING
EnD

Piv BarrerL

Care should be taken to prevent excessive solder forming around
the pin barrel. UNDER NO CIRCUMSTANCES should solder be allowed to flow
onto the connector side of the pin; otherwise, the connector pin may be
destroyed.

NO SLEEVING is used when assembling this type of connector.

2.3.2 Fixed Pin Connector

The pins of this type of connector are molded into the connector
body and are not removable.

Before soldering the wire to the connector, a short piece of
shrink tubing (about 3/8 inches) is placed over the wire. Once all the
wires are soldered into place on the connector, the tubing is pushed down
all the way so that it covers the rear pin. Be careful not to have exces-
sive solder on the outer surface of the connector pin. The tubing supplied
is heat-shrink type and requires heat of over 250°F to cause the tubing
to shrink. A heat gun is normally used to shrink the tubing. You can
try a 1000-watt hairdryer. An alternate method is to place the connector
assembly into a preheated 250°F oven for about two (2) minutes. Repeat
this process if necessary.

DO NOT OVERDO the oven heating; otherwise, components may be
damaged. Use the largest size tubing for pins which hold two wires.

STEP 18A. Interconnecting Cable Assembly - General Information

The ribbon cable supplied has 15 wires. The cable is color coded,
starting with brown, going through white, and then continuing with black
through green. Assign the color code number as brown=1, red=2, etc.
Write the color code number on the figures as connections are made to the
DB25 connectors.

Assembly of the wire to the connector is accomplished by first
trimming the wire insulation back for about 3/8 inch. Then twist the wire
smooth and tin the end. Then cut the wire back (about 1/8 inch) to fit.
flush into the connector pin. When two wires are used in a single connector
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pin, follow the above procedure except twist both wires together before
tinning the end. Do not use more than two wires per pin.

A small vise may prove helpful when soldering the connector pins.

Solder the DB25S sockets first, then make the run to the main
module board connector J21

Suggested arrangement of the three DB25 connectors is to put the
1702A Write (J3) on the bottom with the 1702A Read (J4) on top. The 2708
Read/Write (J5) can then be placed above or to one side of the other
connectors.

Note the front side of the main module J2 has numeric p1ns and
the rear connector pins are letters. ‘

STEP 18B. 1702A Write Connector J3

Take the ribbon cable and strip all wires from the wire next to
it for about 1-1/2 inch. Continue to strip back the two end wires colored
green and yellow for about two feet. This will leave thirteen (13) wires
on the ribbon cable. Use the removed two wires for interconnect jumper
on the connector. :

Starting with the first wire (brown), twist together with a jumper
wire about 4 inches long and solder to connector pin 1. Take the second
wire (red) and solder this single wire to pin 2 of the connector. Continue
this procedure for the rest of the pins except for pin 7 (Wr1te Disable
control) which has a jumper wire as was accomplished for pin 1.

Now take the other end of the ribbon cable, repeating the above
stripping, except this time continue to strip back the first three wires
for about two feet. These are brown, red and orange wires.

Starting with the first wire (ye]]ow), solder this single wire
to pin 14 of the connector. Continue making pins 15 and 17 having jumper
wires. Attach the rest of the wires till pin 23 is reached.

Take the Jumper wire attached to pin 1, leaving a service loop,
make a second jumper wire and solder to pin 23 and then to the second
jumper and soldered it to pin 24.

Take the next wire of the ribbon cable and solder it to pin 25
of the connector. In this process, the wire color code will represent
the pin connection (except for the last connection made) and assist in
connection to J2.

Remove the outside two wires not used in the above procedure.

Now temporarily attach the connector to the back of the computer
and make the two pieces of ribbon wire run as neat as possible and as it
will be used in the computer. Remember to leave enough service loop to
permit the main module board to be operational when placed on an extender
board.
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Let the wire cable extend about two inches beyond the connector
J2 and cut the cable. NOTE: The direction of the cable is determined by
your computer and where the DB25 connector is placed.

STEP 18C. 2708 Read/Write Connector J5

With this connector, almost all the pins have two wires attached
to them. The only single wires are

19, 20, 21, 22, 23,24 .

Repeat the process as outlined in Step -18B. Starting with the first wire
(brown), twist together with a jumper wire and solder to connector pin 1.
A1l jumpers are used to connect to J4 and should be about 4 inches long.
Repeat this process until connector pin 13 is reached. Then continue with
a second ribbon cable as was given in Step 18B. Starting with the first
wire (yellow), continue the operation until pin 25 of the connector is
soldered.

As in Step 18B, temporarily attach the connector to the back of
the computer and run the two ribbon cables to connector J2 of the main
module. Cut the cable as before.

STEP 18D. 1702A Read Connector J4

This connector uses the jumpers from both J3 and J5. At this
point, there should be four (4) jumpers from J3 as follows:

Pin J3 Pin J4
7 Disable 7
15 Ground 15
17 Voo 17
25 Vgg 25

and from J5 there are 19 jumpers. These are'all pins except 19, 20, 21,
22, 23, and 24.

Most of the jumpers are single wires soldered to connector J4.
The following pin connections of J4 are wire pairs:

7, 14, 15, 16, 23, 24

Starting with the jumpers from J5, connect all the single jumpers. A wire
connection table for J4 from J3 and J5 is given in Figure 2.

STEP 18E. 50-Pin Main Module Connector J2
Temporarily attach the three connectors J3, J4 and J5 to the back

of the computer. You now have four ribbon cables coming from the connec-
tors, going to J2. Make the ribbon wire run as before.
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Take the ribbon cable and strip all wires from the wire next to
it the full Tength of connector J2 and about one inch further. Mark the
main cable (from J3 and J4) and lace the cables together, about one inch
beyond where the wires were separated from each other. Then remove the
cable and J2 from the computer. This will make it easier to work and
will insure that no damage will occur to your computer due to solder
droppings.

A1l pins take a single wire except pins 13 and A. These two pins
have wires coming from J3 and J5.

A small vise may prove helpful when soldering the connector pins.
Place connector J2 into the vise with the wire soldering connections
facing up and the top of the body about at the top jaws of the vise.
Do not put too much pressure; otherwise, the connector may be broken.

" Bend the pins 90 degrees, starting about 1/32 of an inch above
the connector body.

Cut 1/2-inch lengths of heat shrink tubing. Starting with the
shortest cable length (e1ther J2, pin 1/A, or J2, 25/CC, depend1ng on
the direction the cable is coming from)

Hold the cable in place and cut the shortest connecting wires,
leaving about 1 inch extra length. Then trim the wire insulation back -
for at least 1/2 inch. When two wires go to the same pin, they can be
either put on one at a time or both twisted together. Twist smooth and
tin the wire end and cut back to about 1/4 inch. Slide a piece of heat-
shrink tubing over the wire. When two wires are used, both wires should
be put into one piece of tubing. Mechanically attach the wire to the
connector Tug. Solder the wire to the lTug, making sure that the heat
shrink tubing will slide down over the lug all the way.

Repeat the above procedure until all connections are made.
Figure 1 gives the wire interconnections to J2.

After completion of all soldering, using an ohmmeter or other
continuity measuring device, carefully check all connections to make sure
proper connection was made and no shorts exist.

S1ide all the heat shrink tubing down onto the connector lugs
and sh;ink the tubing (see paragraph 2.3.2 for methods of shrinking the
tubing).

STER 18F. Install Connecting Cable

Permanently install the three DB25 connectors. Use Tacing string
to form the ribbon cable run as required to make a professional run. The
connectors are held in place with 6-32x 1/2-inch screws. Use an internal
tooth lock washer and“then the nut. Torque the nut down. - Clean up the
50-pin connector J2 with lacing string.
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2.4 PROM SOCKET BOARD ASSEMBLY

You have now completed the assembly of the main module. The next
series of steps is to assemble the socket board.

Looking at the back side of the PROM socket board TPS-200, you
will note a tape placed on the board. DO NOT REMOVE THIS TAPE. The tape
is a special high temperature insulating tape to assist the assembly
processes.

STEP 19A. Interconnecting Cable - General Information

The ribbon cable has 15 wires. The first cable uses 13 leads
and the second cable uses 12 Teads. The cable is color-coded starting
with brown going through white and then continuing with black through
green. Assign the color code numbers such as brown=1, red=2, etc.
Note the pads have no through-holes.

STEP 19B. Interconnecting Cable - Installation 1

Cut a length of 15-wire ribbon cable about 26 inches long. Strip
off the end green and yellow wires. [The cable will now start with a
brown wire (1) and end with an orange wire (3)].

Strip all wires back by about 1-1/2 inches. Be careful not ta
expose the wire from the insulation. Now take the wires starting from
each end and trim as an inverted V, "A", to fit the layout on the pads
on the upper back of the socket board TPS-200.

Trim the insulation back for about 3/16 inch on each wire, being
careful not to cut the wires. Twist smooth and, with solder, tin the ends,
then cut to about 1/8 inch long. Starting from the left with the first
wire (brown), solder the 13 leads to the upper pads.

STEP 19C. Interconnecting Cable - Installation 2
Cut another length of ribbon cable the same length as used in
Step 19B. This time, strip off the first three wires—brown, red and
orange. [The cable now starts with yellow (4) and ends with green (5)].
Strip, trim, and solder the wires as was accomplished in Step 19B.
Starting from the left with the first wire [yellow (4)], solder the 12
leads to the center pads.
STEP 19D. Interconnecting Cable - Installation 3

Put a couple of tie wraps through the two back holes on the
socket board and around the two ribbon cables.

Hold the cables flat and trim the two ribbons to the same length.

Now, strip all wires from the wire next to it for about 1-3/4 inch. Trim
the wire insulation pack for about 3/8 inch. Then twist the wire smooth
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and tin the end. Cut the wire back (to about 1/8 inch) to fit flush into.
the connector pin.

For Fixed-Pin Connector type, follow the use of heat shrink tubing
as given in section 2.3.2. Using an ohmmeter or other continuity measuring
device, carefully check all connections to make sure proper connection was
made and no shorts exist.

The connector pin interconnections are given in Figure 5.

Once the connector is.assembled, fit the plastic cover to the
connector.

STEP 19E. Socket Board Rubber Feet

There are four rubber feet supplied with the kit. Push a flat
washer down into the center of the rubber foot. This takes a small amount
of force and it helps if the flat washer is inserted at an angle. Follow
this with a 6-32 nut.

Place an internal lock washer over a 6-32x 3/8 screw and insert
the screw from the top of the socket board into one of the four holes
at the corners. Holding the screw in position, place the rubber foot
from the back side, small hole, over the screw, then turn the screw until
taut.

STEP 19F. Diode Installation General Information

The two diodes on the socket board allow the Write Disable Switch
to connect the write disable line to ground. These diodes were necessary
since the ground connection changes when operating with the 1702A or 2708.

STEP 19G. Diode Installation

Insert the two diodes as shown by the symbol into the board
and solder from the back side.

STEP 19H. 24-Pin Socket

Insert the 24-pin socket from the front of the socket board.
While holding the socket in contact with the board, solder pins on oppo-
site corners, and check that the socket is in contact with the PC board.
Solder the remaining pins.

It would be helpful if you have a 24-pin IC that you can place
into the socket when soldering the pins. This will help align the socket
contacts.

STEP 19I. Switch Installation
Push the switch into the socket board from the front side with
the switch activator arm facing the word "ON". Solder from the back
the two metal frame parts and the three switch connections.

This is the last step in the assembly procedure.
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Connector J2 Pin Connection

11-27

le

1702A
2708
1702A
1702A
2708 (A)
2708 (B)
2708 (C)
2708 (E)
2708 (F)
2708 (H)

1702A (H)
1702A (G)
1702A (F)
1702A (E)
1702A (D)
1702A (C)
1702A (B)
1702A (A)



J3

Pin 1702A Write

1 J2- B +5/¢

2 11 D7 1702
3 10 D6 1702
4 9 D5 1702
5 8 D4 1702
6 ©7 D3 1702
7 A Disable

8 6 D2 1702
9 5 DI 1702
10 4 DO 1702
1 Z A0 1702
12 Y Al 1702
13 X A2 1702
14 E Prog 1702
15 13 Grd

16 D Vvgg 1702
17 3 Vgg 1702
18 S A7 1702
19 T A6 1702
20 U A5 1702
21 V A4 1702
22 W A3 1702
23 B +5/¢

24 B +5/¢

25 2 Vpp 1702

Figure 2.

J4
1702A Read
J2-14 +5
15 D7
M D6
L D5
K D4
12 D3
A Disable
J D2
H DI
F DO
23 A0
22 Al
21 A2
14 +5
13 Grd
14 +5
3 Vge
16 A7
17 A6
18 A5
19 A4
20 A3
14  +5
14 +5
2 Vpp

Jb

2708 Read/Write

J2-13
J

H

F

23

22

A

21

20

19

18,

17
16
12
K
L
M
1

5
1
P
c
AA
25

24
14

Connectors J3, J4, and J5
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AO
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D3

D4
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D7

Prog
Vpp (+12)
CS/ME
Vgg (-5)
A9
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J4 Connector J3 Jumper J5 Jumper

Pin Pin Pin
1 from 14J4 — _—
2 --- 18
3 --- 17
4 --- 16
5 --- 15
6 --- 14
7 (double wire) 7 7
8 --- 2
9 --- 3

10 — 4

11 — 5

12 — 6

13 ——- 8

14 to 1 from 16J4 - ——

15 (double wire) 15 1

16 to 14 from 2304 ce- _—-

N N NN et et
w N~ O W 00~
] ] ] ] I —t
t { ] | ] ~
[} ! t [} 1
— o et el ]
W O - N W :

to 14 from 24J4 — ——
to 2334 from 2545 -—- 25

N N
(52 B =N
N
(8)]
[}
]
[}

Figure 3. J4 Pin Connections
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Pin J2 (Front)

0 N O O W NN

N N N N NN et ed md ed md ed ed ed eed
g P W N~ O W o0 N O DWW NN~ O W

19J5
25J3
1733
10J3
9J3
843
6J3
5J3
4J3
3J3
233
14J5
15J3 and 1J5
2505
1845
1335
12d5
11J5
10J5
9J5
8J5
6J5
5J5
2405
23J5

Figure 4.

J2 to J3 and J5 Pin Connection

Color Code

Pin J2 (Rear)

A
B
c
D
E
F
H
J
K
L
M
N
P
R
S
T
U
v
W
X
Y
z

AA
BB
cc

7J3 and 7J5
1J3
21J5
1643
1443
495
3J5
. 2J5
1545
1645
17Jd5
NC
2095
NC
1843
1943
2043
21J3
22J3
1343
1243
1133
2235
NC
NC

Color Code

Ribbon Wire Interconnector Pin Configuration
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Plug Connection TPS-200 Socket Board

EPROM
Pin Color Code Socket Pin Color Code
1 12
2 1
3 10
4 9
5 8
6 7
7 (Write Disable)
8 6
9 5
10 4
11 3
12 2
13 1
14 13
15 14
16 15
17 16
18 17
19 18
20 19
21 20
22 21
23 22
24 23
25 24
Figure 5. Socket Board Interconnection Wiring to Connector
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SECTION III

READ AND WRITE
OTHER EPROMS
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THE PROM SETTER SECTION III

3.1 GENERAL

This section contains information on putting your PROM SETTER
to work reading and writing the 2716 of TI and INTEL, along with 5204
of NATIONAL, S5204 AMI, and the 6834, besides the 1702A and the
2704/2708.

You will have to decide which combination of EPROMs are to
be added to the PROM SETTER capabilities. As more EPROM types are
added to the 1ist, the more complicated is the make-up of the inter-
connecting cable that comes from the top of the PROM SETTER main
module to the 25-pin connector that attaches to the rear of the
computer.

The PROM SETTER kit is initially set to read and write 1702A
and 2704/2708 EPROMs. The following gives all the information that
will allow the READING and WRITING of other EPROMs.

With the materials supplied, the PROM SETTER can be arranged
to read and write any one of the following combinations of EPROMs:

1702A and 2704/2708

1702A_and 2716_T1.
/2708 _and 2716 TI‘

ZZ?04 and 270472708 "

$5204 and 2716 TI

6834 and 2704/2708

6834 and 2716 TI

Adding a double-pole, double-throw switch will allow the
present three output connector unit to read and write any one of these
combinations of EPROMs.

(17§2A; éié;;2708, and 2716 T1 )
$5204, 2704/2708, and 2716 TI

6834, 2704/2708, and 2716 TI

Adding a five-pole triple-throw (nonshorting) switch with a
diode, a zenor (24 volt IN5252), two 1/4w resistors, and a transistor
circuit will permit the addition _of the INTEL 2716 to the ahboye EPROMs.

Adding eight zenor diodes and a single-pole, double-throw switch wiil

allow the reading and writing of the 5204 National EPROM in place of

the 1702A or $5204 or 6834 in the above 11st1ngs L»c]ud1nq two. g_g1-
eadi

wr1t1ng of all thg_llffgg_ggggﬂg_ .

3.2 EPROM PIN DESIGNATION

A Tlist of pin designations on EPROMs 1702A, 2704/2708, 2716 TI,
2716 INTEL, 5204 NATIONAL, S5204 AMI, and 6834 are given in Table 3.1.
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When dual voltages are used to do a READ/WRITE function, they are indi-
cated as the Read voltage followed by a "/" and then the Write voltage
is given. The pulsed voltages required during EPROM WRITE for Prog,
Vgg» Vpp are given in Table 3.2.

3.3 INTERCONNECTING CABLE CONNECTIONS

The following tables, 3.3 through 3.9, give the wiring for each
EPROM. These are the connections from the main module top connector J2
to one (or two) of the 25-pin (DB25) connectors. The 25-pin connectors
are normally brought to the rear of your computer.

Tables 3.3 and 3.4 are the ‘same wiring as given previously in
Section II of this manual. Note that the 1702A (Table 3.3) will require
two 25-pin connectors (one for Read and one for Write), due to the fact
that 17 connections are changes for a Read to Write operation. This
requirements for two 25-pin connectors also applies to the 5204 NATIONAL
Qjab1e 3.7).

A11 the EPROMs, except the 2716 INTEL (Table 3.6), can be wired
and used to Read and Write the EPROMs. The 2716 INTEL can be added,
providing the reduced ositive pulse Timiting circuit consisting of the
diode and zenor IN5252 are disconnected whenever programming or reading
the 2704/2708 and 2716 TI. The S5204 and 6834 would require a switch
to go from the Read to the Write operation or two 25-pin connéctors can
be used. Improper operation would result in a Read operation with the
connection made for Write, or vice versa.

Some of the modifications require circuits to permit Read and
Write operations. These are shown in Figures 3.3.1 through 3.3.6.
Information on adapting the PROM SETTER for these additional EPROMS
are given in Section 3.4. Below is the circuit for adapting the 2708,
2716 INTEL and 2716 TI.

J2) E

AA D

14 §

+12

10K

2N2907

i

g5\ 19 21 22 B 25 {

Figure 3.3.0
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3.4 MODIFICATION INFORMATION

The following discussion contains information for modifying
the PROM SETTER to permit operation with other EPROMs as Tisted below.

Paragraph EPROM Table
3.4.1 2716 TI 3.5
3.4.2 2716 INTEL 3.6
3.4.3 5204 NATIONAL 3.7
3.4.4 $5204 AMI 3.8
3.4.5 6834 3.9

The wiring for each of these EPROMs is given in Tables 3.5
through 3.9. Each of the following sections gives several methods
that can be applied for operating with the above EPROMs.

3.4.1 MODIFICATION FOR TEXAS INSTRUMENTS 2716 (2716 TI)

The 2716 TI can be adapted to the PROM SETTER using three
methods:

1. Adding a double-pole, double-throw (nonshorting) switch.
2. Adding an additional 25-pin connector.
3. Replacing the 2704/2708 with the 2716 TI.

With the addition of a switch, the 2704/2708 connector J5 can
be made to also Read and Write the 2716 TI. The 2716 Intel does NOT
program the same as the TI and the Intel unit should not be used with
this modification. :

The 2716 TI is similar to the 2708 except for two pins, 20 and
24. This corresponds to the wires attached to the 25-pin connector (J5)
pins 21 and 25, respectively.

There are no changes in the existing program except for the
Clear Test 2708. To perform a clear test of the 2716 requires program
step @PAF changed
FROM 10
g3 p7
METHOD 1

A double-pole, double-throw (nonshorting) switch is used to
adapt this 25-pin connector for either the 2704/2708 or the 2716 TI.
For the 2708, pin 21 of J5 goes to the CS/WE voltage of §/12 which
comes from pin C of J2. For the 2716 TI, pin 21 of J5 goes to address
A1p which comes from pin BB of J2.

I11-4



For the 2708, pin 25 of J5 goes .to +5 volts which comes from
pin 14 of J2. For the 2716 TI, pin 25 of J5 requires +5-volts during
Read and +12 volts during Write. This is obtained from pin D of J2.

Procedure

Remove the two wires going to the 2708 connector (J5), pins 21
and 25. Attach the wires disconnected from J5 to one set of each sec-
tion of the double-pole switch. From each arm of this switch, return
two wires back to pins 21 and 25 of J5, so that when the switch is in
the 2708 position, the connections are the same as they were originally.

The other set of contacts are used for the 2716 TI. Wire the
switch section contact that connects to pin 21 of J5 to pin BB of J2.
The other switch section contact is wired to pin D of J2. This circuit
arrangement is shown in Figure 3.3.1 (located with Table 3.5).

METHOD 2

In this method, an additional 25-pin connector is added. It
does not require any switch.

Procedure

Wire the 25-pin connector for the 2716 TI (see Table 3.5). No
other circuit changes are required.

METHOD 3

This method is exactly the same procedure as given in Method 2,
except that the 2708 connector J5 is used for the 2716 TI.

Procedure

Wire the 25-pin connector J5 for the 2716 TI. No other circuit
changes are required.

3.4.2 MODIFICATION FOR 2716 INTEL

The 2716 INTEL can be adapted to the PROM SETTER using two
methods:

1. Replacing the 2704/2708 25-pin connector (J5) with the
2716 INTEL.

2. Adding an additional 25-pin connector and a single-pole,
single-throw, nonshorting switch.

The 2716 INTEL is generally similar to the 2708. That is, the
Address and Data lines are the same as the 2708, except for the extra
Address 1ine (A1p) in the 2716. The chip enable uses +5 volts in the
2716 instead of the +12 volts used for the 2708. The program voltage
for the 2716 INTEL is a pulsed +5 volts, where the 2708 uses +27 pulsed
volts. Finally, pin 21 of the 2716 INTEL uses 45 volts during Read
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and +25 volts during Programming. (In the 2708, pin 21 has -5 volts
applied during both Read and Write operation.)

The 2716 INTEL does NOT program the same as the 2716 TI (do
not use this modification on a 2716 TI unit). A change is required in
the Write program for the 2716 INTEL. This modified Write program uses
the same area as was assigned to the 1702A Write program (see Section
3.5 for program).

There is also a change required in the 2708 Clear program for
testing the full 2716. Only one word has to be changed in this Test
Clear program for the 2716. The change for 2716 requires that program
step PPAF change

FROM T0

p3 p7
METHOD 1

In this method, three circuits are required. The circuit
arrangement is shown in Figures 3.3.2, 3.3.3, and 3.3.4 (Jocated with
Table 3.6). The Write program is given in Section 3.5.

Procedure

Wire the 25-pin connector (J5) for the 2716 INTEL except for
pins 19, 20, 21 and 22 of J5. Make a small circuit board to hold the-
components of the three circuits shown in Figures 3.3.2, 3.3.3, and
3.3.4 (a1l resistors 1/4W). See Table 3.6 for interconnections for
the 2716 INTEL.

METHOD 2

In this method, an additional 25-pin connector is added. A
single-throw, single-pole switch is required. In this method, the
PROM SETTER will be set up to do the 1702A, 2704/2708, and 2716 INTEL.
Procedure

Wire the 25-pin connector for the 2716 INTEL as given in
Table 3.6, except add the single-pole switch between pin 1 of J2 and
the diode/zenor diode of Figure 3.3.2. This switch allows the positive
pulse to have the proper levels for the 2708 and then for the 2716 INTEL.

Note SW1 is in the open position when writing the 2704/2708.
The switch is closed when writing the 2716 INTEL.
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3.4.3 MODIFICATION FOR 5204 NATIONAL
The 5204 NATIONAL can be adapted to the PROM SETTER using two

methods:

1. Replacing the two 1702A connectors for Reading and
Writing the 5204 NATIONAL.

2. Using two additional 25-pin connectors.

A change in the 1702A Write program is advisable, although the
1702A program as is can Write the 5204. There is a change required in
the 1702A Clear program for testing the full 5204. Only one word has
to be changed in this Test Clear program for the 5204. The change for
5204 requires program step PP89 to be changed

FROM 10
po g

The 5204 Write program uses the same program area as assigned
for the 1702A. A listing of the 5204 program is given in Table 3.7.

METHOD 1

This method takes both the 1702A connectors and wires them for
the 5204 NATIONAL. The 5204 requires one 25-pin connector for Read
and another 25-pin connector for the Write operation. This modification
requires one single-pole, double-throw (nonshorting) switch and eight
zenor diodes.

The zenor diodes (1N5256) correct the voltages of the PROM
SETTER supplied for the Data Write to those required for the 5204
NATIONAL. The switch is used during the Write procedure to set
address A8 in the 1/0 state. A transistor circuit can be used in
place of the switch. These circuits are shown in Figure 3.3.5 (with
Table 3.7).

Procedure

Wire the two 25-pin connectors J3 and J4 for the 5204 NATIONAL
(see Table 3.7). The following are special instructions for the Write
connector assembly.

Write Connector

Pin 15 of J3 (Write connector) is wired to the arm of a single-
pole (nonshorting), double-throw switch. One of the switch contacts is
wired to pin N of J2 (-12 volts). This is a ZERO state for Address AS8.
The other switch contact is wired to pin 13 of J2 (Ground) which repre-
sents a ONE state for A8. (A ZERO is produced by applying ~12 volts
to this address line. A ONE is produced whe this address line is
grounded.) The transistor circuit uses the eighth address to perform
the operation of addressing the 5204. This circuit replaces the use
of the switch given above.
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Eight 30-volt zenor diodes (IN5256) are placed in series with
the eight data lines (DP through D7) which come from the main module
board J2, pins 4 through 11. The cathodes of these zenor diodes are
terminated in pins 16 through 23 of the 5204 Write connector (J3). Con-
nect these diodes at the Write connector, leaving about 1/4 to 1/2 inch
lead (for strain relief). Make a butt joint of the other zenor lead
and the wire that goes to connector J2. Slide a piece of heat shrink
tubing over the connections to prevent shorting of these signals.

METHOD 2

This is the same as Method 1, except that two additional 25-pin
connectors are added for the Read and Write of the 5204 NATIONAL. In
this method, the 1702A capabilities of the PROM SETTER are maintained.

Procedure
Wire the additional two connectors as outlined in Method 1.
3.4.4 MODIFICATION FOR S5204 AMI

The $5204 AMI can be adapted to the PROM SETTER using four
methods:

1. Replacing the 2704/2708 with the 55204 and a double-pole,
double-throw (nonshorting) switch. _
2. Adding an additional 25-pin connector and a double-pole,
double-throw (nonshorting) switch.
) 3. Adding two 25-pin connectors (one for Read and one for
Write).
4.  Replacing the two 1702A connectors with the $5204.

A change in the 1702A Write program is advisable, although the
1702A program as is can Write the S5204. There is a change required
in the 1702A Clear program for testing the full S5204. Only one word
has to be changed in this Test Clear program for the $5204. The change
for $5204 requires program step @89 be changed

FROM T0
PP p1

The $5204 Write program uses the same program area as assigned
for the 1702A. A listing of the $S5204 program is given in Section 3.5.

METHOD 1

This method takes the 2704/2708 connector (J5) and wires it
for the S5204 AMI. This modification requires one double-pole, double-
throw (nonshorting) switch. The switch is used to switch operation
from Read to Write. For Read operation, pin 10 of d5 is wired for
+5 volts and pin 12 of J5 is wired to ground. For Write operation,
pin 10 of J5 is wired to the negative program pulse which is obtained
from pin E of J2 and pin 12 of J5 is wired for +5 volts.
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Procedure

Wire the 25-pin connector J5 for the $5240 AMI (see Table 3.8)
except for pins 10 and 12 of J5. Wire the arms of the double-throw
switch, one to pin 10 and the other to pin 12 of J5. In the Read
position, wire the switch section going to pin 10 of J5 to pin 14 of
J2. Wire the switch section going to pin 12 of J5 to pin 13 of J2.
Wire the other contact of the switch section whose arm is attached
to pin 10 of J5 to pin E of J2. Wire the other switch section (con-
.necting to pin 12 of J5) to pin 14 of J2

METHOD 2

In this method, an additional 25-pin connector is added. The
double-pole, double-throw (nonshorting) switch is required. In this
method, the PROM SETTER will be set up to do the 1702A, 2704/2708, and
S$5204.

Procedure

Wire the 25-pin connector for the S5204 as given in Method 1.
METHOD 3

This method uses two 25-pin connectors and does NOT require
any switch. One connector is used for the Read operation and the other
is used for the Write operation.

Procedure

Wire the two 25-pin connectors for the 55204 except for pins 10
and 12. The Read 25-pin connector pins 10 and 12 are wired with pin 10
of this connector going to pin 14 of J2 and pin 12 is wired to pin 13
of J2. The Write 25-pin connector pins 10 and 12 are wired with pin 10
of this connector going to pin E of J2 and pin 12 is wired to pin 14
of J2.

METHOD 4

This method is exactly the same as Method 3 except that the
two 1702A Read/Write connectors are used for the S5204 Read/Write
operation.
Procedure

Wire connector J3 and J4 as outlined in Method 3 with the Read
connector being J3 and the Write connector being J4.
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3.4.5 MODIFICATION FOR 6834
The 6834 can be adapted to the PROM SETTER using four methods:

1. Replacing the 2704/2708 with the 6834 and a singie-pole,
double-throw (nonshorting) switch.
2. Adding an additional 25-pin connector and a single-pole,
double-throw (nonshorting) switch.
) 3. Adding two 25-pin connectors (one for Read and one for
Write).
4, Replacing the two 1702A connectors with the 6324.

A change in the 1702A Write program is advisable, although the
1702A program as is can Write the 6834. There is a change required in
the 1702A Clear program for testing the full S5204. Only one word has
to be changed in this Test Clear program for the 6834. The change for
6834 requires program step 9989 be changed

FROM T0
)0 M

The 6834 Write program uses the same program area as assigned
for the 1702A. A listing of the 6834 program is given in Section 3.5.

METHOD 1

This method takes the 2704/2708 connector (J5) and wires it
for the 6834 (see Table 3.9). This modification requires one single-
pole, double-throw (nonshorting) switch. The switch is used to switch
operation from Read to Write. For Read operation, pin 2 of J5 is
wired for +5 volts. For Write operation, pin 2 of J5 is wired to
Pin E of J2.

Procedure

Wire the 25-pin connector J5 for the 6834 (see Table 3.9)
except for pin 2 of J5. Wire the arm of this switch to pin 2 of J5.
In the Read position, wire the switch contact to pin 14 of J2. Wire
the other contact (Write position) to pin E of J2 as shown
METHOD 2

In this method, an additional 25-pin connector is added, wired
as given in Table 3.9. The single-pole, double-throw (nonshorting)
switch is required. In this method, the PROM SETTER will still be set
up to do the 1702A, as well as the 6834.
Procedure

Wire the 25-pin connector for the 6834, as given in Method 7.
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METHOD 3

This method uses two 25-pin comnectors and does NOT require any -
switch. One connector is used for READ operat1on and the other is used
for Write operation.

Procedure

Wire the two 25- p1n connectors for the 6834 except for pin 2.
The Read 25-pin connector pin 2 is wired to pin 14 of J2. The Write
25-pin connector pin 2 is wired to pin E of J2.

METHOD 4

This method is exactly the same as Method 3, except that the
two 1702A Read and Write connectors are used for the 6834 Read/Write
operation.

Procedure

Wire connectors J3 and J4 as outlined in Method 3, with the
Read connector being J3 and the Write connector being J4.

3.5 PROGRAMMING THE ADDITIONAL EPROMS

There are no changes in the major portion of the present PROM
SETTER program. The main change for the additional EPROMs is to the
Write portion of the program and a single word change to the Test Clear
program. The following are the Write programming changes required for
these additional EPROMs. (Note the 2716 TI does not require any change

in the present program. The 2716 TI uses the 2708 Write program which
starts at ¢¢46;§

The 5204, S5204, and 6834 can be written using the éxisting
1702A Write program. A Write program for the above EPROMs is included.
This program replaces the 1702A program.

The 2716 INTEL requires a special program for writing this
EPROM. This program also replaces the 1702A program.
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EPROM SOCKET PIN

2716 5204 $5204
FUNCTION  1702A  2704*%/2708 2716 TI  INTEL NATIONAL  AMI 6834

Address
AP 3 8 8 8 5 5 24
1 2 7 7 7 6 6 23
2 1 6 6 6 7 7 22
3 21 5 5 5 8 8 21
4 2p 4 4 4 9 9 20
5 19 3 3 3 19 19 19
6 18 2 2 2 11 11 18
7 17 1 1 1 13 13 17
i 8 -- 23 23 23 14 14 16
9 -- 22 22 22 -- -- -
19 -- - 29 19 - -- -
Data
Do 4 9 9 9 15 15 2
1 5 10 19 19 16 16 3
2 6 1 1 1 17 17 4
3 7 13 13 i3 18 18 5
4 8 14 14 14 19 19 6
5 9 15 15 15 29 29 7
6 19 16 16 16 21 21 8
7 n 17 17 17 22 22 9
Voltage
/] 14 12 12 12 2,3,24 3,24 15
-5 -- 21 21 -- - - -
-12 -- -- -- -- -- 23 19
45 -- 24 24 24 -- 1,12 13
+12 -- 19 19 - -- - -
p/5 -- == -- 20 -- 2 --
p/12 -- 20 - - - - -
5/9 12,22,23 -- -- .- 12 - 14
5/12 15 - -- - 1 - -
5/25 -- - -- 21 - - -
0/Prog -- 18 18 18 -- - -
5/Prog 13 - -- -- 4 4 11
-9/VGG 16 -- - - -- -- -
—9/VDD 24 - -- -- -- -- --
-12/Vpp - -- -- -- 23 -- -

*For 2704 address, A9 is made a one ("1"). This is accomplished by
setting the EPROM starting address as §20@ Hex.

TABLE 3.1
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WAVEFORMS SOFTWARE
PROG \IGG VDD Write Program

1702A -—--___[- 0 -—ﬁh_J--g -——-;-I~ -9 1702A
. -47 L _37 bl 47

2708 +27 2708
JL;
2716 TI +27 2708
J L,
2716 INTEL +5 2716 INTEL
1,
5204* NATIONAL -—-L__[-o L_J--g 5204/6834
| -50 L -50
5204 AMI -/ 1 [ o 5204/6834
-50
6834 -— 0 5204/6834
-50

*write~for 5204 NATIONAL Data and Address are:

Data P to -11 volts
-12 to -18 volts

P to -11 volts
-12 to -50 volts

([

P
1
Address 1
/)

TABLE 3.2 Programming Information
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Socket Connector Je

EPROM Description DB 25 100B
1 A2 13 21/X
2 Al 12 22/Y
3 AD 1 23/1
4 D@ 19 F/4
5 D1 9 H/5
6 D2 8 J/6
7 D3 6 12/7
8 D4 5 K/8
9 D5 4 L/9

19 D6 3 M/10
11 D7 2 15/11
12 +5/9 1 B
13 +5/Prog 14 14/E
14 g 15 13
15 5/12 16 D
16 -9/VGG 17
17 A7 18 16/S
18 A6 19 17/7
19 A5 20 18/U
29 A4 21 13/V
21 A3 22 20/M
22 5/0 23 B
23 5/9 24 B
24 —9/VDD 25 2
Write Disable 7 A

Read/Write Notation

TABLE 3.3 1702A
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Socket Connector J2

EPROM Description DB 25 100B
1 A7 13 16
2 A6 12 17
3 A5 11 18
4 A4 10 19
5 A3 9 20
6 A2 8 21
7 Al 6 22
8 Ap 5 23
9 D@ 4

19 D1 3
11 D2 2
12 ] 1 13
13 D3 14 12
14 D4 15 K
15 D5 16 L
16 D6 17 M
17 D7 18 15
18 p/Prog 19 1
19 +12 20 P
20 p/12 21
21 -5 22 AA
22 Ag* - 23 25
23 A8 24 24
24 +5 25 14
Write Disable 7 A

Read/Write Notation

*For 27P4 address, A9 is made a one ("1"). This is accomplished
by setting the EPROM starting address as 2@ Hex and the length,
for a full read or write, as P1FF Hex.

TABLE 3.4 2704/2708
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Socket Connector J2

EPROM Description DB 25 1008
1 A7 13 16
2 A6 12 17
3 A5 11 18
4 A4 19 19
5 A3 9 20
6 A2 8 21
7 Al 6 22
8 A 5 23
9 Dp 4

19 D1 3
1 D2 2
12 g 1 13
13 D3 14 12
14 D4 15 " K
15 D5 16 L
16 D6 17 M
17 D7 18 15
18 @/Prog 19 ]
19 +12 20 P
29 A1p 21 BB
21 -5 22 AA
22 A9 23 25
23 A8 24 24
24 - 5/12 25 D
Write/Disable 7

Read/Write Notation

& A C
21 ——049——38
Can use 2708 connector with a DPDT :()"- )
switch to operate 2716 TI
’ ' 25-—049-_
O— D

TABLE 3.5 2716 TI
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Socket Connector J2

EPROM Description DB 25 1008
1 A7 13 16
2 A6 12 17
3 A5 1 18
4 A4 10 19
5 A3 9 2P
6 A2 8 21
7 Al 6 22
8 Ap 5 23
9 D@ 4 F

19 D1 3 H
1 D2 2
12 ) 1 13
13 D3 14 12
14 D4 15 K
15 D5 16 L
16 D6 17 M
17 D7 18 15
18 §/Prog (+5V) 19 Circuit E
19 - A1@ 20 BB
20 9/5 21 Circuit - C
21 5/25 22 Circuit 1
22 A9 23 25
23 A8 24 24
24 +5 25 14
Write/Disable 7 A

Read/Write Notation
- +5
2.2K D825 D325
Cl2 21 1J2 22

L5K
3 INS252

ma—
-

TABLE 3.6 2716 INTEL -
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Socket Connector J2

EPROM Description DB 25 1008
1 5/12 13 D
2 9 12 13
3 ) 11 13
4 5/Prog 10 14/E
5 Ap 9 23/1
6 Al 8 22/Y
7 A2 6 21/X
8 A3 5 20/W
9 A4 4 19/V

19 A5 3 18/U
11 A6 2 17/7
12 5/9 1 B
13 A7 14 16/S
14 A8 15 24/*Circuit
15 Dp 16 F/4
16 D1 17 H/5
17 D2 18 J/6
18 D3 19 12/7
19 D4 20 K/8
20 D5 21 L/9
21 D6 22 M/1D
22 D7 23 15/11
23 -12/VDD 24 N/2
24 g 25 13
25 Write Disable 7 A

Read/Write Notation
Diode 1N5256 use with write connector

~*Use switch -12V Lower address A8 or circuit:

PV Upper address A8 +5
2.2K
g 2N2907 2.2K
BJ2)— IN2122 (B2
: 2.2K wnv. V }2

2K "E
-12

TABLE 3.7 5204 NATIONAL
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Socket Connector J2

EPROM Description DB 25 1008
1 +5 13 14
2 p/5 12 Circuit B
3 g 1 13
4 +5/Prog 180 Switch 14/E
5 Ap 9 23
6 Al 8 22
7 A2 6 21
8 A3 -5 20
9 A4 4 19

19 A5 3 18

11 A6 2 17

12 +5 1 14

13 A7 14 16

14 A8 15 24

15 D@ 16 F

16 D1 17

17 D2 18

18 D3 19 12

19 D4 20

29 D5 21

21 D6 22

22 D7 23 15

23 -5 24 N

24 P 25 13
Write Disable 7 A

Read/Write Notation +5

23X

BJ2 >—K—m

2 9% 2N2907 D825

12

TABLE 3.8 S5204 AMI
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Socket Connection J2
EPROM Description DB 25 100B
1 P 13 13
2 DY 12 F
3 D1 11 H
4 D2 19 J
5 D3 9 12
6 D4 8 K
7 D5 6 L
8 D6 5 M
9 D7 4 15
19 -12 3 N
11 +5/Prog 2 Switch 14/E
12 +5 1 14
13 +5 14 14
14 +5/9 15 B
15 9 16 13
16 A8 17 24
17 A7 18 16
18 A6 19 17
19 A5 20 18
20 A4 21 19
21 A3 22 20
22 A2 23 21
23 Al 24 22
24 AP 25 23
Write/Disable 7 A
Read/Write Notation
TABLE 3.9 6834
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THE PROM SETTER SECTION IV

4.1 EPROM INFORMATION

The Prom Setter is used to read and write both the 1702A and
2704/2708 EPROMs.

The 1702A EPROM requires a more complex voltage programming to
write this device.

Both 1702A and 2704/2708 EPROMs are cleared using ultraviolet
light. Ultraviolet intensity in the 2537& region of greater than
6 wsec/cmé should normally clear the EPROMs in about 20 minutes.

: When cleared, the 1702A will have "0" in all data positions,
while the 2704/2708 will have "1" in all data positions.-

Both EPROMs are written using a program pulse.

One pass through all addresses (page length) to be programmed
is defined as a program loop. The number of loops (N) required is a
function of the applied program pulse width (tpwg and the amplitude of
the program pulse voltage. Typical value for programming the EPROM at
the specified normal operating voltages for each address is

Notpw A_>_ 100 ms .

This time may extend tenfold when low programming voltage is applied to
the EPROM.

Due to the high power applied to the 1702A during programming,
it is advisable to have a pulse duty rate less than 20%, that is, to pro-
gram the pulse on for two time periods out of a ten time period cycle.

Both the 1702A and 2704/2708 have their Address and Data bus
presented in parallel before the program pulse is applied. With the
1702A, the Address is first set in complementary then converted to the
true address before the program pulse is applied.

Pin configurations for the 1702A and 2708 are given on the next page.
IMPORTANT

We have noted varied operations from EPROMs. Some of the typical
effects associated with the EPROM are:

1. Light sensitivity

2. Inability to erase some bits

3. Inability to write some bits

4. Phantom bits

5. Inability to write given decoder lines.

Also, the EPROM can be destroyed by static electricity.
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1702A 2708

\ o

A2 1]o 24 VDD A7 llo 24 VCC
Al 2 23 VCC A6 2 23 A8
A0 3 22 VCC A5 3 22 VSS/A9
DO 4 21 A3 A4 4 21 VBB
D1 5 20 A4 A3 5 20 CS/MWE
D2 6 19 A5 A2 6 19 VDD
D3 7 18 A6 Al 7 18 Prog
D4 8 17 A7 A0 8 17 D7
D5 9 16 VGG DO 9 16 D6
D6 10 15 vBB D1 10 15 D5
D7 11 14 CS D2 1 14 D4
VCC 12 13  Prog vSS 12 13 D3
4.2 MAIN MODULE BOARD

: A simplified block diagram of The Prom Setter is shown in
Figure 6.

The Data bus is supplied in parallel to the Address, Data, and
control latches. The Address latch sets 10 lines, of which 8 Tines can
be pulsed for operating with the 1702A EPROM. The Data latch sets 8 lines
which can also be pulsed for 1702A operation. The control latch produces
7 control lines, of which 4 lines are pulsed.

The full schematic for the main module board is shown in
Figure 31. A detailed explanation of the circuit operations is given
below.

The main module board sets the data, address, and control voltages.

The computer communicates with the main module board, which
operates as a four (4) consecutive address Input/Output device. This
consecutive address is selected with the first two bits AP and Al of the
I/0 address set by the computer. A listing of the action in the main
module controlled by I/0 address bits AP and Al is given in Table 1.

The rest of the addresses, A2 through A7, are selected by the
user. This selection is made by connecting to ground the appropriate
pull-up resistors R8A through R8F.

There must be at least one position grounded in the address

select. Otherwise, a conflict will occur between The Prom Setter and
the machine at address "FF".
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Table 1. I/0 Address Bits Ap and Al, Main Module Operation .

Address Data*

Select Al AQ - Control Operation
/) ') P 1 Set Control
1 i 1 Set Tower Address
2 1 ] Set upper Address
3 1 1 Set Data
1 ? 1 2 Read Status Test
3 1 1 Read Data

*See Appendix III, 74155 Decoder.

~ The programming controls are used to set the circuit conditioning
voltage for the EPROM.

_ The conditioning circuit can be disabled by two conditions. These
are operation of ‘

1. The Write Disable switch
2. Excessive circuit current.

The Write Disable switch is located on the PROM socket board and
is used to prevent accidental operation of the pulse generation circuits
used to write the PROMs. When writing the PROMs, this switch must be in
the OFF position. ' ‘

The excessive circuit current control is used to protect The Prom
Setter components. There are three excessive current sensing circuits.
These are Q20, Q21, and Q22, with resistors R33A/B, R34A/B, and R35A/B.
When excessive current exists, then the voltage drop across the base to
emitter resistors will increase until the transistor collector will start
drawing current through (latch U12 resistor) R43. When the voltage at
pin 10 of Ul2 becomes "0", the latch will switch, turning off the pulse
generator voltages.

The excessive current may be a result of a bad EPROM that has
an internal short or accidental shorting of the pins of the EPROM socket.

The status of the Write Disable switch and excessive current latch

Ul2 can be read by setting Input Address A0 and Al to "1", as given in
Table 1 above.
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The programming controls are set by the output port's first four
bits—D@, D1, D2, D3—when Address AP and Al are "0". A Tlisting of the
control word operation is given in Table 2.

Table 2. Control Word Operation

Qutput Port Word

D3I D2 DI D@ | Operation

1 X X X Reset Latch

1 p 0 P Read

p o £ P Set Pulse Generator Charge

[} 1 [} i Pulse Generator ON/2708 Program ON{
g1 1 p Pulse Vpp/Vgg ON

] 1 1 1 Pulse 1702A Program ON

There are two pulse generators used to produce the programming
voltages of +26 volts for the 2704/2708 and a -47 volts used to program
the 1702A's.

These pulse generator operations are similar, although they
produce pulse voltages of opposite polarity. The pulse capacitors are
charged when pin 11 of U1l is a "1" and pulsed when pin 10 of U1l is
made a "1".

The positive pulse capacitor C7 is charged from ground through
the forward diode conductance of CR9 to -16 volts through R16 and tran-
sistor Q9. This places -16 volts across the capacitor refarenced from
ground. Output voltage is produced by turning off the charge circuit
and turning on the pulse transistor Q6, which brings the bottom of the
capacitor to +16 volts. This would raise the top end of C7 to about
32 volts, except for the zener operation of CR9 which holds this voltage
to +27 volts. Resistor R9 Timits the current and protects the zener diode
from excessive currents.

The negative pulse capacitor C9 is charged from -16 volts through
the forward diode conductance of CR24 to +16 volts through R40 and tran-
sistor Q24. This places a total of about 32 volts across the capacitor.
Output voltage is produced by turning off the charge circuit and *urning
on the pulse transistor Q27 which brings the top of the capacitor to a
-16 volts. This would raise the bottom end of C9 to about -48 voits.

Feedback zener diode CR25 limits the output to -47 volts.
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The 1702A Address, Data and programming circuits are similar.
The following description applies to all of these circuits.

When the negative pulse is present and the input 680-ohm resistor
sees a "1", then the input PNP transistor is made to conduct, causing its
collector to pull current through the output NPN transistor base. This
turns the output transistor ON and its collector is pulled down to its
emitter. Under normal conditions, the voltage of collector to emitter
on the output transistors is only a fraction of 1 volt.

When the negative pulse is not present, the output transistor
emitter is at about -16 volts. Now turning on the input PNP transistor
will result in almost no current flowing in its collector since the zener,
a 27-volt device, placed between this point and the output transistor
base cannot conduct enough current to turn the output transistor ON.

The 1702A Vpp and Vgg pulse circuit operation is similar to the
above description except for %he diode and zener arrangement which holds
these outputs to about -9 volts when not being pulsed and produces a
10-volt lower pulse for Vg when pulsed.

Read/Write voltages for both the 1702A and 2704/2708 are produced
with transistors Q16, Q17, Q18, and Q19. These circuits are switched when
going from or to Read/Write.

In Write, Q17 is ON and Q19 is OFF. 1In Read, the reverse happens,
where Q17 is OFF and Q19 is set ON.

4.2.1 Latch Operation

There are six 4-bit latches used on the main module. These are
usg, U13, U14, Ul5, U16, and U17.

Latch U9 is used to hold the output control word.

Latch U13 holds the upper address word, while U14 and U15 hold
the lower address word.

Latches U16 and U17 hold the 8-bit data programming word.

The data word from the S-100 bus passes through isolation IC's
US and U6 and is paralleled to all of the latches. When an appropriate
output address is selected, an enable pulse from multiplex U2 enables the
particular latch to reflect in input data bus_signals. This enable pulse
width is controlled by the S-100 bus signal PWR and must be turned OFF
before the data bus signals are changed. Otherwise, the latch would
reflect the changed data word and not the desired word.

If the input Data word has been loaded by other computer cards.
there may be incorrect operation of the latch.
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4.2.2 Address Select for 1/0 Operation

The Address Select U4 is a six exclusive OR circuit, which pro-
duces a "0" at pin 9 when the input address of bits A2 through A7 is the
same as the selected address wiring.

This output (pin 9) will enable demultiplex U2 when it goes to
“0". Demultiplex U2 is controlled by the lower two address bits AP and
Al, and by the input or output S-100 bus signals DB SNIP, DBN, and SOUT D3,
along with PWR.

4.2.3 Tri-State Logic
There are four tri-state IC's. These are U7, U8, U18 and U19.
Tri-state U7 and U8 are used for output signals to the S-100 bus.

The tri-state IC's output is in a high impedance state when the
control line is a "1" and goes to a lower impedance state when the control
line is a "0".

Tri-state UI8 and U19 are used to drive the 2704/2708 Write oper-
ation. When U7 and U8 are in the low impedance state, U18 and U19 are in
the high impedance state. This switches the Data latch output OFF when
reading the EPROM input Data.

4.2.4 I/0 Operation

The main module board can be used as an eight (8) bit parallel
I/0 port. The Address section is used as the output, while the Data sec-
tion is used as the input. Operation is the same as when operating The
Prom Setter.

The Data input signals are sent to connector J2 pins F,H, J, 12,
K,L,M, and 11 for D@, 1,2,3,4,5,6, and 7. Connection can be made to
the DB25S, J5 pins 4, 3, 2, 14, 15, 16, 17, and 18.

Output signals are obtained from J2 pins 23, 22, 21, 20, 19,18,
17, and 16 for D0-P,1,2,3,4,5,6, and 7. Connection can be made to
the DB25S, J5 pins 5,6,8,9, 10,11, 12, and 13.

- Signals giving status of this input/output can be obtained by
the upper address obtained from J2 pins 24 and 25, which can be found at
DB25S, J5 pins 24 and 23.

4.2.5 Programming Timing

The programming timing for 1702A is shown in Figure 7. The
Address and Data outputs are pulsed when the control pulse is produced.
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To program a "1", the Data line must be pulsed (-48 volts) and
a "0" produced by not producing any pulse and leaving the 1ine near
Ground

The Address line is set to a "1" by not producing any pulse and
set to a "0" by applying a pulse (-48 volts).

The programming timing for 2704/2708 is shown in Figure 8. The
Address and Data outputs are NOT pulsed. The Address and Data lines are
TTL programmed.

Different computers have d1fferent timing. The supplied program
is set for a computer whose clock speed is about 500 nanoseconds. If the
effective clock speed (actual computer clock speed or memory board wait
cycle which reduces the speed) is either slower or faster, then the delay
subroutine loop counts must be changed to achieve the waveforms as shown
in Figures 7 and 8.
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Figure 7. 1702A Timing Diagram
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4.3 PROM SETTER OPERATION

Selection of the EPROM type to be programmed for either Read or
Write is accomplished by connecting the Prom socket board cable into the
appropriate DB25 socket.

It is suggested that you always place the WRITE DISABLE switch
ON when inserting or removing the EPROM.

We have found that the EPROM can be placed into or removed from
.the EPROM socket while the cable is connected to the computer. Also,
good operation was obtained when leaving the EPROM in the socket and
connecting or disconnecting the socket board cable from the computer.

CAUTION

Inserting the EPROM incorrectly into the wrong pins of the
socket board could cause failure of the EPROM. Typical errors are
placing the EPROM one pin in either direction out of alignment or com-
pletely turning the device around so that pin 13 is placed into pin 1
of the socket.

The following is the procedure for programming of EPROMs. It
1s assumed The Prom Setter is operating properly and that the program
exists in the computer.

4.3.1 Reading an EPROM

STEP 1. Connect the socket board cable to the appropriate DB25
socket. ‘

STEP 2. Toggle the Address length, the EPROM start Address, and the
memory start Address into the computer. Then set the computer to the
address for the Read program.

STEP 3. With the WRITE DISABLE switch ON, place the EPROM to be read
into the socket on the socket board, and run the computer.

4.3.2 Writing an EPROM

The information to be written on the EPROM should reside in the
computer before starting the next series of steps. See paragraph 6.2.3
for error indication during programming.

STEP 1. Connect the socket board cable to the appropriate DB25 socket.

STEP 2. Toggle the Address length, the EPROM start Address, and the
memory start Address into the computer. Then set the computer to the
address for the Write program for the type of EPROM being written.

STEP 3. With the WRITE DISABLE switch ON, place the EPROM to be written

into the socket on the socket board. Then turn the WRITE DISABLE switch
OFF and run the computer.
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4.3.3 Testing Written EPROM

If this test takes place directly after writing of EPROMs, then
the existing toggled information is already in the computer and it is
not necessary to repeat Step 2. The information to be tested should
reside in the computer. See paragraph 6.2.3 for error indication during
programming.

STEP 1. Connect the socket board cable to the appropriate DB25 socket.

STEP 2. Toggle the Address length, the EPROM start Address, and the
memory start Address into the computer. Then set the computer to the test
program.

STEP 3. With the WRITE DISABLE switch ON, place the EPROM to be tested
into the socket on the socket board and run the computer.

4.3.4°  Test Cleared EPROM
See paragraph 6.2.3 for error indication during programming.
STEP 1. Connect the socket board cable to the appropriate DB25 socket.

STEP 2. Set the computer to the address for Test Program for the
type of EPROM being tested and run the computer.

4.3.5 Error Indications

4.3.5.17 During the Write program (6.2.1), there are tests to establish
improper operation. If there is improper operation, a printout is
generated.

If the WRITE DISABLE switch is left in the ON position, a print-
out of the number "3" will result. It is necessary to turn this switch
OFF and reset the start of the Write program.

If overcurrent exists, then a printout of the number "0" is pro-
duced. Try to rerun the program. If the condition still exists for the
particular EPROM, then this device requires more current than The Prom
Setter can supply.

4.3.5.2 During the testing of the EPROM (6.2.3), errors of incorrect
EPROM words will produce a printout of the particular word address.

The program will then continue finding all other errors. If errors are
indicated, note what word should be at the error address, then read the
EPROM (using 4.3.1 above) and check the word at the address.

If the error results during a Clear check, showing that the EPROM
was not completely cleared, then try additional UV exposure. The UV
exposure time must be longer than is necessary to just clear the device.
Too short a UV exposure will result in phantom bits appearing in a word.
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If the error results during a Written check, showing that not
“all the EPROM word bits were written, then try to rewrite the device. If
the bit still is not written, where most of the other words are correct,
it can be assumed that the particular EPROM is defective.
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THE PROM SETTER SECTION V

5.0 Before troubleshooting, check the main module board for wrong
or incorrectly positioned components. Look for excessive heat from a
component. Doublecheck the soldering on the board.

You should have had experience in troubleshooting previously.
If not, try to get a friend who has had this type of experience.

Remove and replace any defective components and return them for
replacement under the Warranty provisions.

If solutions are not found for the problems, then follow the
procedure listed in Section 1.3.3 for factory service.
5.1 GENERAL INFORMATION

A series of tests for The Prom Setter were outlined in Section II.

There are four test steps which would insure proper operation of The Prom
Setter. These are:

Power supply voltages Step 6
IC operation Step 13
Zener CR3 Step 16
Pulse generation Step 17

Improper operation during any of the above steps must be corrected
before proper operation of The Prom Setter is obtained.

5.2 POWER SUPPLY VOLTAGE

Lack of voltage or low voltage can be caused due to a bad IC
regulator, a short, or improper supply voltage to the main module.

First test the supply voltage from the computer main bus. This
can be accomplished directly on the board at capacitors Cl, C3 and C5.
If Tow voltages are noted, move the voltmeter to the computer supply.

If there is higher voltage at the supply, then there is a problem in
your computer bus.

If the voltage at the supply and the module are about the same,
then remove The Prom Setter module board and note if the computer supply
voltage increases. If there is no change in the supply voltage, the
problem is in the computer. Now, if the computer supply voltage increases
to normal, then The Prom Setter board is drawing too much current for
the computer supply.

If this indication of low voltage occurred after components
were placed on the board, other than the IC sockets, go to the second
paragraph below. If it was measured before putting the active .com-
ponents on the board, continue with the next paragraph.
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It is necessary to establish if there is a short on The Prom
Setter board. This can be accomplished by 1ifting the output lead of
the voltage regulator from the board and connecting a current meter
between the lead and the main circuit. Start at the highest current
range and work your way to lower ranges, but not below the T-amp range.
If the current is 1 amp or higher, then there is a short on the board.
Carefully inspect the board for any solder splashes and excessive solder
around connections. Correct any abnormal conditions.

The following paragraphs deal with shorts existing only after
the active components are placed on the board. It is assumed that all
components are in their correct position and are properly oriented as
to pin connection. Under these conditions, it has to be assumed that
one of the transistors or IC's is internally shorted.

If the short is on the 5-volt 1line, then the problem is most
likely due to a short internal to one of the IC's. Remove the IC's one
at a time while observing the current meter until the excessive current
is reduced to a normal level. The normal current with all IC's on the
board for the 5-volt Tines is less than 0.7 amps.

Upon removing all IC's, if there are still éxcessive currents,
look for shorts due to solder splashes or excessive solder.

If the short is on the plus or minus 12 volt lines, the problem
is most likely associated with solder shorting one of these lines to
ground. Double check the soldering in this area.

If the short is on the plus or minus 16 volt Tines, the problem
is most likely associated with the pulse generation circuit. Check R9,
R16, and R40 for overheating. If these show no problem, then check all
of the 2N2222A on the address, data and program circuits for overheating.

If all of the above resistors show signs of being overheated,
then remove IC Ul1. If the voltage returns to normal level, check IC
U1l for improper operation.

If R16 or R40, but not both, shows signs of overheating, look
for shorts on the board. If none are found, then remove the resistor
in question and test the circuit for a transistor that has an internal
short.

5.3 IC OPERATION
Lack of proper signals from an IC can be caused by a bad device.
If the problem exists on an IC that is used in other places on the board,

then exchange the two IC's and see if the problem stays or moves with
the exchanged device. ,
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If the problem stayed, even though the IC's were changed, then
inspect the board for poor solder joints or excessive soldering which
has shorted the pin to adjacent pins or printed circuit lines.

Test signal 1ines for shorts by removing the IC's associated
with the circuit and connecting a voltmeter to the particular signal
pin. Except for the address select, there are no pull-up resistors.
The pin should read "no voltage". If a voltage is read, then check for
shorted lines. If no voltage is read, then using a resistor of about
1k ohms connect one end to the +5 volt line and the other end of the
resistor to the pin being checked. The voltage should go to +5 volts.
With the resistor still connected to the pin, check pins on either side
(other than those that are wired together) for voltage. Remove the
resistor and, if the voltage on adjacent pins is also removed, then
there is most likely a short between the pins. If an unwanted short
is shown to exist, then remove the excessive solder and retest.

Another problem can result from the IC pins being bent under
the case. It is difficult to see a bent pin while the IC is in the
socket. Remove the IC and look for bent pins.

If problems of latch operations are noted, check the signal PWP
from pin 77 on the S-100 bus. This is a narrow pulse which comes on
when the data is stable and must go OFF before the Data bus is changed.

Excessive loading of the Data bus lines due to other devices
plugged into the S-100 bus could cause improper operation. Remove these
devices and test for latch operation. If proper operation is obtained,
then some modification to the S-100 drive for the Data bus lines or
reduction of the device which loaded these lines should be considered.

5.4 ZENER CR3

If a negative 12 volts is measured, then either the zener is in
backwards or the zener is shorted. Replace or place the zener in the
proper direction.

5.5 PULSE GENERATOR OPERATION

There are two pulse generators used in The Prom Setter, one for
generation of a +27 volt pulse and the other to generate a -47 volt pulse..
It is advisable to use an oscilloscope during troubleshooting of these
circuits.

At no time should R9, R16 or R40 become excessively warm. If
that condition does exist, it indicates that both the charge and the
pulse transistors are conducting at the same time. The circuit is
arranged such that these two transistors cannot be on (except during
switching transients) at the same time.

If R16 or R40 shows signs of excessive heating, then a problem
exists in the pulse and charge circuits. ' '
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Normal waveforms for the pulse generators are given below, when
in the 1702A Write program. With low +16 volt lines, the pulse peak
voltage will reduce. When these lines are a low t14 volts, then pro-
gramming of 1702A will require about 10 minutes.

Positive Pulse Generator Waveform

+27V ==

1

Pulse drop

C7 positive lead oV

~—| +9ms |«— ,9ms —]

+16V
C7 negative lead

-

-16V

Negative Pulse Generator Waveform

-16V
C9 negative lead

3

¥ Pulse drop
-4V ==

—| 1.2 ms |[«— 7 ms —]|

+16V
C9 positive lead l

-16V , —
5.6 PROBLEM WITH WRITING EPROM

There are a number of problems that may cause improper writing
of the EPROM. Some improper operations of EPROM are listed in Section
4.1.

If partial writing of an EPROM takes place, where some cleared
bits have not been written, then try rerunning the program.

To troubleshoot, place an oscilloscope on the output from the
pulse generator (the positive lead of C7 for the positive pulse, the
negative lead of C9 for the negative pulise). Run the Write program with-
out an EPROM in the socket board. Note the waveform at the pulse ON



time. (See the waveforms above.) Now place the EPROM in the socket board
and repeat the Write program. Note the voltage of the pulse at the end of
its ON time. The pulse drop in about 1 ms without the EPROM should be
less than 2 volts, and should be Tess than 7 volts with the EPROM in the
socket.

If greater pulse displacement takes place with the EPROM in the

socket, there will be problems in writing. Typically, earlier 1702's
tested exhibited higher currents and programming was not possible.
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THE PROM SETTER

6.1 GENERAL

INFORMATION

SECTION VI

The software supplied will perform all the functions to Write

or Read EPROMs.

B wWwry —

The main programs are given below.

Write 1702A (9000) _

Write 2704/2708 (pp46) .

Read 1702A and.2704/2708 (p1AQ)
Test Clear 1702A (9p84)

Test Clear 2704/2708 (PPAA)

These are:

Figure 7.1
Figure 7.2
Figure 7.3
Figure #.4
Figure 2.5

Test Written EPROM 1702A and 2704/2708 (PP70) Figure 7.7

A series of subroutines are required to perform with the main programs.

These are:

WRITE

AT WN) —

READ

1.
2.

Further
1.

2
3.
4.
5

The printout words are located at 91CQ.

Initialization (@AC3)
Parameter Set (@@CE)

Set Data Set and Test Conditions (§12C)

Delay (@@DC)

Test END (p108)
Address (p199)

Read 1 (p142)
Read 2 (P14F)

Subroutines

Hex Print (9161)
Hex 1 Print (§175)
Hex 2 Print (§186)
Print Word (P1BP)

Print (£195)

Figure 7,8
Figure 7., 9
Figure 7,12
F'igul"e 7.10
Figure 7,11
Figure #.6

Figure 7,13
Figure #.13

Figure:7.14
FigureiZ,15
Figure 7,16
Figure 7,17
Figurei7,18

It is necessary to toggle into the computer information about
locations and lengths for the EPROM and Memory before the program can be
run. This data is read by the Parameter Set subroutine during operation
The following is the address where this information is
toggled in. To operate, set the computer to the RAM address given and
toggle in the information. ,

of the. program.



Computer Address (Hex) Description (to be Toggled IN)

01F8 Lower Length }Size of program to
01F9 Upper Length be read or written
O1FA Lower Address } .

01FB Upper Address EPROM start address
01FC Lower Address

O1FD Upper Address }Memory start address

The Delay statements written in the program are for a 500 nsec
clock period computer. The Delay subroutine is located at address PgDC.
When slower or faster clock rates are used, then it is necessary to change
the loop counts which set the given delays.

The Delays are established by the words at the following locations:

Delay Address
50 s DOFA
150 us PPF4
0.9 ms PPEE
1T ms PPES
8 ms PPDD and PPDE

The full program uses 512 words. An allocation on top of this
is required for toggled-in information and the Stack pointer operation.

6.2 FLOW DIAGRAMS

The fo]]éwing are the flow diagrams for the supplied programs.
6.2.1 Write 1702A

The 1702A Write flow diagf&m is shown in Figure 7,1

The Stack pointer is set to a location selected by you. It is
usually set near the top of the memory. During operation, program infor-
mation is stored in descending address from the address of the Stack
pointer.

The loop count sets the number of times one full EPROM address
set has beem completely programmed. The loop count was set to a value
that would properly write the EPROM. With the given loop count, full
programming of the 256 words takes 2-1/2 minutes.

The Initialization subroutine stores the loop count above the

Stack pointer. It then resets the control latch and then sets the pulse
generator to the Charge mode.
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The next subroutine, Parameter Set, goes to a memory location
where the EPROM address length, EPROM Start address, and memory Start
address was toggled in before starting the run of the program. The loca-
tion of these three double words are selectable to any part of the
memory. We suggest that these words be placed above the Stack pointer
and lToop count address.

The Set Data and Test condition will set the Data latch of The
Prom Setter and then test the condition of the control logic to see if
the Write Disable switch was ON or if an overcurrent condition existed.
If abnormal conditions exist, the computer will print out a number
showing the condition as shown below:

Write Disable ON
Overcurrent
Both of the above

L |

3
2
2

The next group of steps is the algorithm used to program the
EPROM, which sets the pulses ON and OFF with proper delays to program
one address of this EPROM.

One full EPROM address is called a page. The next step of the
program is to reduce the page count by one and then to test if the page
has been completed. If the page is not complete, the program continues
to the next higher address for both the memory and EPROM.- If the page
is complete, the loop count is reduced by one and tested to see if the
Toop count has been reduced to zero. If the loop count is not zero, then
the program goes back to the preset parameters for length of the page
and Start address, and repeats the above. Upon compieting the loop count,
the computer will print Completion of Write.

6.2.2 Write 2704/2708
The 2704/2708 Write flow diagram is shown in Figure 10.

The 2704/2708 program is similar to that for the 1702A, except
that it uses a different algorithm for programming this EPROM. ‘

6.2.3 Read Programs

' The Read and Read Test are similar programs as can be seen by
their flow diagrams. The center of the program changes to put the data
read into memory, or to compare the data read to that held in the memory,
or to compare the data read to zeroes or ones.

The program sets the Stack Pointer, then goes to Read 1. The
program continues to store or test the data read. The program now goes
to Read 2 and then loops until the words have been read.

_ During the test programs, any errors that are detected have
their address locations printed out.
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In the cases of Test Read, if an error is detected, the address
is printed out in Hex form. The program then returns to test other loca-
tions until page end is reached.

6.2.3.1 Read 1702A and 2704/2708 flow diagram given in Figure 11.
The word Read from the EPROM is placed into memory.

6.2.3.2 Test Written EPROM 1702A and 2704/2708 flow diagram is given
in Figure 12. The word Read from the EPROM is compared with the word
in memory.

6.2.3.3 Test Clear 1702A flow diagram is given in Figure 14. Each word
of the EPROM is tested for all bits to be zero.

6.2.3.4 Test Clear 2704/2708 flow diagram is given in Figure 15. Each
word of the EPROM is tested for all bits to be "1".

6.2.4 Program Timing with Wait States

The 1702A requires over 1 microsecond reading time. A PROM
board would require a wait state of two cycles, giving 1.5 us.

If the PROM SETTER program is stored on the 1702A, then a change
in the Delay subroutine is required, as shown below (see pageVll-listate-
ment starting at @@0C).

Clock Rate
Statement 500 ns 1.0 us 1.5 us
g@DD g3 93 p2
P@DE FP FP F@
PPES 19 19 PA
PPEE 61 50 49
POF4 ] 99 ]
POFA g3 02 p2

6.2.5 Relocation of The Prom Setter Programs

To assist in relocation of the programs, an additional program
is included. This program will allow the relocation address to be estab-
lished by you. The revised program is located at Hex address 9409 to 0600.

You set the Relocation address and the Stack Pointer address as
given below. (Note that the Stack Pointer address must reside in RAM
memory and requires six (6) words of RAM space above and below the given
address.)

@3FA
p3FB

#3FC
@3FD

I1/0 Address A3FE

Relocation {

Stack Pointer {
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This program is located at Address Hex 0200. To run the program,
set the Relocation and Stack Pointer address as given above. Then run
the program.

The Prom Setter program located in the bottom address (i.e.,
from PPPP) is now shifted up to address starting at P4@@ and all the
statements have been corrected to reflect the selected relocation and
stack pointer.

Note that the program now located at §4@@ cannot be used at that
address (unless that is where you wanted to relocate this program) since
the jump statements have the address of the relocation which are outside
of the present program location. You are now ready to copy this on an
EPROM for use at the relocated address.

To write the EPROM, set the toggle information at 01F8 to O1FD,
as shown at the top of page V-3.

1702A 2704/2708
Address Ist 2nd
01F8 FF FF FF
01F9 09 )/ p1
01FA 0] pe P9
01FB pp pp po
01FC 29 o9 po
01FD pa @5 pa

It takes two 1702A to hold the full program. Only one-half of
the 2708 EPROM storage is required for this program.

Once the toggle addresses are set, then go to the Write program
for the given EPROM:

1702A Write poog
2708 Write P046

and run the program. At completion, test the writing by going to the
Test program located at 9970.
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Set
Stack Pointer
Loop Count

Y

Call !
Initializatio

Call
Parameter Set

y

Save
Page Length

O

Call
Set Data

{

Set
Complementary Address
A

ouT 1
Y

Call
Delay 7 ms

¥
Set Control
Pulse ON
24
ouT 9
'3
Call
Delay 50 us
| B
Set Control
Vpp/Veg ON
06
QuT 9
[ ]

Call -
Delay 50 us
)

“Set True Address
A
ouT 1

!

Index
Address

v

Call
Delay 150 us

Y

Set Program
Pulse ON
07
ouT 1.

—

Call
Delay 1 ms

Set Program
Pulse OFF
p6
OuT @

!

Call
Delay 50 us

¥

Decrease Page
Length Count

!

Call
TEST END 1

vii-2

END
Page-Lengtn

YES

Figure 7,1 Write 1702A



Set
Stack Pointer
Loop Counter

!

Call
Initialization

©,

n

Call
Parameter Set
Y
Save
Page Length

l« )
\_/

Call
Address

Y

.Call
Set Data

Y

Call
Delay 0.9 ms

Y

et Program Pulse ON

94
ouT 9

’ Ca*l . | l

Detay 0.9 ms 'Ca11

Y ~ Test END 1
Decrease Page
Length Count

END
Page Length

Figure-7.2 MWrite 2704/2708
Yi3



Start

Start Test
Read Written
Set Set
Stack Pointer Stack Pointer
Call Call
READ 1 READ 1
Move to
Memory Call =+
'y ‘Hex Print
Call
READ 2
True
Call
READ 2

Figure 7.3 Read 1702A and 2704/2708

Figure 7.4 Test Written EPROM 1702A
and 2704/2708

Figure 7,6 Subroutine Address Set .
: Figure 7.5 Test Clear 1702A

Set ' Set
Lower Address Stack Pointer
QUT 1 Parameter
l : Call
Set READ 1
Upper Address
ouT 2
INX .
Address Hex Print
Ci Return M:> Call
READ 2




Figure 7,7 Test Clear 2704/2708 Figure 7.8 Initialization

Start
Initial-
jzation

Set Store
Stack Pointer Loop Count

Parameter Set

lel l

READ 1 Rese%SLatch
ouT 9

. *

Call Set for Write
Hex Print - ' 20

ouT ¢

True

. (:47 Return :)
Call

READ 2

Start
Parameter
Set

£ to8ms
Delay
3.8 to 7.1 ms
Read” Start 0.9 to 1.2 ms
Length T ms
Delay
0 to 0.6 ms
l 0.6 to 0.9 ms
Read Deﬁay
EPROM Ctam) 0.4 to 0.82 mg
Start Address ]56“:15 30 to 200 us
l “Belay
, 10 to 170 us
Read Start -y
Memory 50 us st I 30 to 70 us
Start Address Delay
30 to 70 us

4

(:;ﬁrReturn ::) (:, Regtrn i:)

Figure 7.9 Parameter Set

Figure 7.10 Subroutine Delay
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Set Charge Set Data
3] M
ouT 3

Cam

Y

)

INX Address

Y

Read Test Bits
IN 3

Set
Carry =] Bits = 8
Decrease CMP
p8
] =+ 0 + Error
oop Move Ri
ght
Count z 3 Bite
=0 Set , !
Carry =90 AND 93
Set
Word Location %
+ :
Call R 3p
Print Word ‘
End Loop Call Print
End Loop

Figure 7.11 Subroutine Test End Figure 7.12 Subroutine Set Data and Test Condition
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Set Read
P8
ouT 9

!

Call
Parameter Set

No

INX Address
DCX Page Count
SET @

'

Call
Test 2

Y

Call
Address

l

Read Data
IN 3

l
( Return )

vVii=7

End
Page

+ Yes

Set
Word Location

|
)

Cali
Print Word

I

Y

End Loop

Figure 7.13 Subroutine Read 1 and 2




Figure 7,14 Subroutine HEX PRINT

v

Move
Upper Address
!

Y
Call
HEX 1 Print

'

Move

Lower Address
i

Call

HEX 1 Print
!

Y
(: Return j)

Figure 7,16 HEX 2 Print

OR 39

LT 3
A CMpP

3A

EQ/GT 3A
Y
ADD @7

Vii-8

Figure 7,15 HEX 1 Print

Start

Save Word

AND FP

Y

Move Right
4 Bits

|

Y

Call

HEX 2 Print

Y

Retrieve

]
| Word

(:7 Returr

\.../




3

Move Read Tést Bit
Memory to REG TTY
B l DB @1

Call

Print - AND 88

' , ‘

INX Aeress

CMP
=0 Test Bit

] = {
Y

Move

CMP REG to ACCUM

8p :‘

C Return ) l

Figure 7.17 Subroutine PRINT Word D3 gp

(:* "Return ‘j)

Figure 7.18 Subroutine PRINT
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WRITE
1702A
00G0: 31
0U03:  3E
00US:  CD

Uous: Cp
V0B F1

CulC: C©5
000Db: Cb
Uo10: b
Qutll: 2F
0Gl2: D3
0014: CD
00172 3k
0019: D3
GYib: CD
UODI1E: 3E
U020 D3
coee: CD
0L25;s 75 .
0026t L3
002y: i1C
0029: Cb
UueC: 3E
OU2E: D3
0030: Cb
0033: SE
0035: w3
0037: CD
0034t Ci1
ou3B: O
003C: C5
003D: CD
0040: DA
0043: C3
270472708
0046: 31
C049: 3E
004B: CD
O04E: Cb
0051: Fl
00s52: C5
UU53: Cu
00s6: CD
00%9: CD°
005C: 3E
O0USE: D3
0060: CD
0063: C1
0064 o
QuUsed5: €5
C0s66: Cb
00e&9: DA
006C: (€3
006F: (@O

LAL
Mmvi
CALL
CaLL
AP
rFusH
CALL
MOV
CMA
UL
CALL
MVl
JUT
CALL
Mvi
QuUT
cALL
MOV
ouT
INK
CALL
Myl
AUl

CALL

Mvl
QUT
CALL
Por
DCA
PLSH
CALL
JC
JMr

LxI

Mvi

CALL
CALL
P3P
rPLOSH
CALL
caLL
CALL
Myl

ouT
CALL
POP
DCX
PuUsH
CALL
JC

JMP
NO P

SPs01lF4

As 48
Q0C3
Q0CE
PSw
B

012C
AskE

Fl
ooLC
AsQa
FO
Q0OFY9
As06
FO
00F9
Ay E
Fl

E
O0F3
A»QO7
FO
OOE7
A»06
FO
U0F9
b

B

B
010y
000D
000s

SPs0LF 4
A 60
00C3
GOCE
PSw
B
0100
ulieC
QOED
AsrQ4
FO
QOED
)

[«]

B
0108
0053
004K

Vii=10

TEST WRITE

0070:

31 LKL
0073: CD CaALL
0076: CS PuLsSH
00717: is  DCX
0075 BE CMpP
0079: C4 CNZ
uo7C: 13 1InNA
007D:  ¢1 PIP
OUTE: CU - CaLL
0081:s C3 Jwmp
TEST CLEAR
1702A
O0v4: 31 LAl
0087 21 LAI
U08As (CD CALL
00s8D: C5 prusSH
00BE: 1B DCA
O08F: FE CPI
C091: C4 CONZ
0094: 13 1NA
0095: Ci FOF
0096: CD CALL
Q099: C3 Jmp
SUB CLEAR 1
009C: 00 NOFP
0Q9Dbh: 22 sSALD
OO0AD: 21 LAi
CO0A3: 22 »rilu
0vA6: Cbh CALL
00A9: C9 KET
270442708
UUAA: 31 LAd
"QUAD: 21 LXL
ouBO: CD CALL
UouB3:  CH rusd
00b4: B DGA
00BS:  FE crl
00B7: C4 CiNg
00BA: 13 Iina
00BB: C1 raF
00BC: CD CALL
00BF: C3 JMp

SrasULFS
Ul 42

_SP>0LFS
H» OQ0OFF

009D

00
0le61l

F= I
O14F
STe7. ¥

UlFs
s O0U0
glra
Ulaz

SP>»O01FS
Hs OQ3FF
Uo9D

B
L

F R
0161
b

b

01 4F
Q0B3



INITIALIZATION

Voce: 00 wNOP
00C3: 32  STA ULF7
00C6: 3E  muvl A» 08
00Cs: D3 OUT FO
00CA: AF = ARA A
oocs: D3 - IUT FO
goCb: C»  KET
SET PARAMETER
UOCE: 2A LALD  OlF8
OODl: 23  InNk H
00D2: ES PUSH H
Jouusd:s C1 rOPr b
00D4: 2A  LHLD OLFA
00D7: EB  ACHG
00b#: 2A LHLD OIFC
QObB:. CYy KET
DELAY
0UDC: 01 LAl Bs EOQO3
OUDFs 05 ULCK B
Q0EO: C2 Ji¢ CODF
00E3: 0D DCk c
Q0E4: C2  JN QOUF
QUE7: 06 MV Bs»10
00E9:s 05 DCk B
00EA: C2 JN¢ OOEY
UOED: 06 MVl Bs 68
OOEF: 05 DCR B
00F0O: Cz  JNZ OUEF
Q0F3: U6 Myl Bs OE
00F5: 05 DCR B
00F6: C2 JNC Q0F5
00F9: U6 MVI B> 03
00FB: 05 DCK B
QOFC: C2 JN¢ 00FH
OOQFF: CY RET
SET ADDRESS
0luu: 78 MOV AsE
0101: D3 Jul Fi
0lu3: 7A MOV ArD
0104: p3 OuT F2
U106: 13 INK D
01078 ¢y  KET

Vil=tl

YEST END
0108: AF AxA
C10Y: - D3 Oul
0108B: B9 CMF
010C: €2 JN¢
O10F: B8 CMF
0110:  C2 JiNeg
0113: 3A LDA
01163 3D DCK
0117: 32 SIA
Ol1A: FE (ri
011C:s  C2 Jne
Ql11F: 21 LAL
0122: CbL CALL
0129: €3 JwP
0126: 37 siC
0129: C9 KE1I
0lzA: B7 OkrA
Ol2B: CY RET

A

FU

C
Ulzeg
B
vules
UlK7
A
Ol1K7
v
Ul12A
H»O1C0U
Ulpy
0125

ogl2C:

TE
0l1z2D: D3
Q12F: 23
0130 DB
0132: Eé6
0134: FE
0136 (s
0137: OF
Qi3s: OF
0139: OF
013A: Fé
013C: CD
O13F: C3

READ
J142: 3K
Ql44: D3
0146: CD
Glag: CD
014C: LB
O14E: Ccy
OlaF: 23

-0150: OB
Q151 AF
0l152: CD
0155: DA
0158: 21
0158: Cb
O15E: C3

MOV
JUT
INK
1IN

- AN

CrPi
R&
rKC
rxC
KkC
Okl
CALL
JMP

mvi
oul
CALL
CaLl
IN
n@T
LNA
LCA
CARA

CALL

JC
LX1
CALL
JMP

SEY DATA and YEST

AsM
F3
g}
Fi
18
k)

3u
3%-1]
O13F

AsUs
FU

0OUCE
U100

o~

F3

H
]
A

uluB

Otay
n»0iDO
010
015E



HEX PRINT PRINT WORD

Oilel: A M v AsD

U162: Cb CALL 0175
Ulés: T MOV T AsE

Ulese: Cu CALL 0175
O0l169: (g Myl o> 0D
Ulés: (o CALL 0195
U16E: Q6 Myl B, 0A

O170: cDh cAaLL 0195
0173: C9 RET
U174 Ou  NOP

HEX 1 - WORDS

U1l75: FS rust Foaw
Cl176: E6 AN FO
O176: OF KnC

01C0: 0D CR
giCt: UvA LF

1o oF G 01C2: QO
PO0F ~eC 01C3: ©OU
817Af UF ~KC G1C4: 57 w
D178:  OF  KrC ) | 01C5: 52 «
g:;g‘ g? UQLL Ulsé 01C6: 49 I
: POFP FSW . »
0180: E6 ANl OF olces a0 &

0l182: CD CaLL 0Ols6 01C9: 20
0185t €9 rET 01CA: 45 E
01CB:s 4E N
Ci1CC: 44 D
01CE:  BA
0186 C6 ADI 30 O1CF: QU
Ol88: . FE CPi 3A 01D0: o0D CR
O18A: DA Jc O18F 0O1Dl: UA TL¥F
Olsb:  Cé ADI 07 01D2: 0O
O1&8F: 47 MO v B A 01D3: GO
0190: CD CALL 0199 01D4: 52 n
0193: €9 RET 01DS: 45 E
0194: 0L NI P O1D6: 41 A
01D7: 44 D
TTY WRITE ~O1Ds: 20
01D9: 4F O
01DA: 4B K
g;:g: EB i:; 23 01DB: 0D ¢R
H 6 \ . )
0199: cC2 INZ 0195 owpe: 8A LF
019C: 7y MO v As b
019D: D3 dUT o1
Cl19F: cy KET
READ
01A0: 31 LAl SP»01FS
01A3: CD CALL  0Ola2
QlAe: 77 MO v Ms A
01A7: CU- CALL  OlaF
0lAA:  C3 Jmp 01A6
U1AD: 00 NO P
OlAE: 00  NOP
01AF: 00 NOP

vi-12




_ReLocaTion

i Move
from Mamory |

S g )

Load
Selected

Set | Relo. Address
Y

Stack Pointer
Length Count Add Addresses

Piace tn Memory

4

]

Sel
Test 2
Conditions
Set Program ﬁi
Move TC/FrOm |
Address |
|
Sel A=Q
Cail Test 2
Test ¢
Carry
1
Mover Memory
FRoM /ro
Y |
Counter ;
Inx TO/F'ROM |
Dex  Length !
l
. |
Complementary '
SP Address v
Move
from Memory
ﬁdér!is
A
Add Address
Load i
Selected 2
e rgss | 5
h
j
Add A.Hresii l
J
Move | |
Xo Memor-g JI }
|
{

I
—

b e L




SeLigétDch
! (Relo. Address
LOAD I
Select.ed
Lo  Adiress XCHG SET
* SAVE w» DE B ="
Strip Off &
t Loweg Cs LOAD SAVE
W o ] (]
\ L;Vcatw& : DE awve BC
Gra»’«“ l‘\,AEenory * §
Y PRINT Relb. PRINT WORD
ADD L ! | ¥
Address l | REcoOVER
/ [ Bc
Move | | *
To Memary I Ve
LOAD COUNT §ror
WOoRD 12 memory 1o C
LocATrion
_| CALL
CALL Qet L z
PRINT Rels T
@ [ A“ MovE
ress
1 Loop Mewmory éjc
LOAD
Reile. Address DE IN HL
9
Adires
< £5 :
1% WoRD : F?ecl:ALL 4
: o
A DD C ALL Y
Address PRINT
TURN
! Y (:i REerurd )
move DCR :
To nmewory C
Relo
4 .
LOAD .
AL Address CMP #¢
L2 wo R-p & ] SAYE HL
Ct ADD BCt hL
~ ADD ¥
Address :
RCHG
+ SEIIT I} . HE(‘- b;:éé]”-r |
= 2 :
MovE B {SP
To Memory
J CALL Recover
PRINT Hi
PRINY 7

! '
CQ ETURN ) CP\ ETURM)
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SEecATION — ROGRAM

0200 31 set Srack

0201 Fg) Pownrse

0202 0 } PEFg

0203 01 LXT Be

0204 r-:o§ LENGTH

0205 01y dI&EY

0206 3E7 set SET

0207 08}A¢~¢3 FoR

0208 32 sty

0209 rvz TEST S

020A 01

020B 11  wxrog

020C 0 Move To

020D O ﬂgp

020E 21 A.x.x:u,_

020F 00 Movr FRem

STARY)

0210 00J A

0211 00 wob'® Rass

0212 AF Set Aw~(¢j -4——-@

0213 CD ¢ ALL

0214 0B TEST

0215 01} 2

0216 D2 Jump

0217 9CcARRY =

0218 oai i C)

0219 7E AeMm

021A 12 Mops*+A

021B 13 ,ux pE

021C 23 INX M

021D 0B OCX Be

021E FE} Ccup

021F C2 c2

0220 DA JumpP

0221 497 cARRYs | @

0222 02

0223 FE CI\DAP

0224 CD c

0225 CA Jomp Z2ERe

0226 329

0227 023 Lamn

0228 3 c.MP

0229

022A CA JUMP ZERS

0228 327

022¢c 023 =

022D FE) < MP

022E C5 cs

022F D2 JuMmP

0230 497 CARRY = @ 6

0231 02’5 ! .

0232 C5 Pu$#3<

0233 4E Ccw— M

0234 23 IMX e

0235 46 RBea—M

0236 23 WX N

0237 ES Pousu HL

353 &, a0 e
ReLocATION

023A 03§ ATlo

START ADDRESS

VI1-15

023B 09 DAD 8¢ Add BCHHL
023C 70 A ],
023D 12 Mpgw—A
023E 13 INX D&
023F 7C  Aw— H
0240 12 e A
0241 13 INXN OF
0242 EI Popr 4.
0243 CI Per e
0244 0B DCX e
0245 OB OCX oc
0246 C3 4y

0247 12 M P

0248 02 cme

0249

024A 2A 2A

024B CA JuMP ZE&RG
024C 6A) —
024D 02)

024E FE? cMP

024F 31 31

0250 CA Jump ZERSL
0251 6A

0252 02 ) R >
0253 FE "-'"2

0254 32 3

0255 CA JUMP ZERS
0256 6A7 —
0257 02 3

0258 FE CcMmP

0259 3a3 A ,
025A CA Jump zZFRO |
0258 6AY

02sc o028

025D FEy CMP

o2sg pet DB

025F CA Jump ZeERo
0260 897

0261 023

0262 FE? emp

0263 D3 D3

0264 CA Jymp Zere
0265 897

0266 023

0267 C3 Jume

0268 12§ ' <:>
0269 02

026A C5 Pusk Bc.q—@"
026B 01 LXt gc
026C 0OC COMPLEMENTARY
026D FE\STack POINTER
026E DS Push pe
026F 5E & ea—M
0270 23 ux Wy

0271 56 [ t——N
0272 23 VK B
0273 EB X He
0274 09 DAD @
0275 4D o~ L7,



0277 2A LOAD 193 02B3 09 DAD Bc

0278 FC} RAM 02B4 22 STORE WL SUBRUTINE  Relo
gz;z g: %%ngs'ng 8222 % ¢55*B O2FO 061 ser Bm %."
8 2F1 2E
0278 4D éz__-f[__ 02B7 ; Aw DA 02F2 CS PusH ch‘-
027C 44 (3. Jy 0288
027D El POP WL 02F4 BO PRINT
027E 71 M <—C 0284 8A§ FSBA 02F5 01 WORD
027F 23 INX 4L 02BC AF Sel A 02F6 Cl pPoP 8¢
0280 70 M<—B 02F7 4E Q=+ M
0281 23 VX 02BD 32  STA 02F8 23  INX HL
0282 Cl Por Bc gggg g‘; @596 02F9 CD <CALL
0283 0B DcX Bc S 02FA 047 Relo 3
0284 OB DEX Be 02C0 3C INR A 02FB 03 ﬁ
0285 EB XCHG 8285 52, STA 02FC 4E  c=—M
0286 C3 Jump § JdS9E . 02FD 23 INX HL
0288 02§ ’ @ 02Ca 2A LOAD WL 0SFF 23
02CS FA) R toN IMX KL
0289 3A L DA 'f i"‘h . 0300 CD cALL
028A FE) new 02C6 03] APD 0301 14} ooy g
0288 037 I/O ADDRESs 02C7 EB STRE IV DE 0302 03 <o
028C E67 AND 02C8 21  LOAD m 0303 ¢9 RETURN
028D FCY Fe 02C9 20} wongw
028E c5 PUuUskBC 02CA 03J) LOCATI
028F 47 B =4—A 02C8 069 LooPCOUMT Relo 3
0290 7E  A«— M 02CC 06 - 0304 CD CALL .
0291 23 IwXme 02CD ¢S5 Push BCewmy 0 PRINT
0292 E6) AND Q2CE CD, CALL 0306 01
0293 033 @3 02cF FO} RRIN 0307 00 PCERC
0294 80 ADR gtoA  J2D0 02° . 5% 0308 C2 S NZ
0295 Cl  Pep Ec 0309 047
0296 12 pyow— A 0202 05 DCR & 030A 03 3
0297 13 VX pe oans s2, Nz 0308 osi set ., .
0298 0B beX &¢ 02b . 030C 20) B = Sp
0299 C3 Jsume 2 92 030D €D CALL
02D6 2A LOAD HL
029A 12 | OTER 030E 95) ey .
0298 02 02D7 FCg STACK © 030F 01
029D FAY RELOCATION 02D9 EB sTORF WV DS 0311
029E 03}51ARTADUQ£$ 02DA 21  LOAD #L 0312 } PRINT
029F 01 LXI pe 02DB 9A%  woRD 031 C9 RerugN
02A0 cog |‘$" WORD 02DC 03 L. OCATI ON 313
02A1 01 appress 02DD 062 tooP Count
02A2 09 DAD Be 02DE 03 set B=a3 ~ Reloq
02A3 22 STORE i 02DF €5 PusH Bcempwy 0314 D5 PUSH D
0244 207 @520 02E0 CD <ALL 0315 EB AeHe OESSHL
02A5 05 O2E1 FO PRINT 0316 09 DA BC-*
0246 01 Lxr Be 02E2 02 Kelo 0317 EB X¢HG OEIZHL
02A7 §20¢ woe.o 02E3 06 Set 0318 CD CALL
g2a8 O (ROD'DI"') 02E4 20 Basp 0319 61§ HEX PRINT
02A9 DAD g 02E5 CD CALL 031A 01 -
02AA 22 Smah He 02E6 FE} Relo Z 031B DI POPT'UDﬂﬁi
02AB 593 ®559 02E7 02 031C C9 Re&
02AC 05 02E8 CI POP BC 031D 00 wov
02AD 2A LOAD HL 02E9 05 DCRBc 33”‘3 00 pop
02AF FA RELOCATION 02EA G2 JNZ 31F 00 woP
02AF 035START ADDRES  O2EB DF )
0280 01 02EC 02 )
02B1 8 02ED C3 LOOPp =gy
02B2 01 O2EE ED?
02EF 028

VII-16



Voawvw VL
0321 0oa LF
0322 00 wor

039A 53 <
0323 00 MW

0324 52 R | 0398 as T€
4 : : 039C 54
0325 4¢ L 0361 54 Z_: 039D OD CR
0327 20 k14 0363 93 S - Q39F 00 vop
0328 41 A 0364 54 T 03A0 00  NOP
0329 44 O 0365 20 o° 03A1 20 8P
032A 44 D 0366 57 W 0342 20 SF
0328 52 R 0367 52 . R 03A3 4C L
032C 45 & 23‘8 49 'Ir 0342 45 £
032D 53 S 369 54 03A5 48 N
032E s3 ¢ Oseg S4a T 03A6 47 G
032F 45 g‘ g;"’c ‘: 5 03A7 54 T
0330 53 6C 4 0348 C8 4
0331 0D eR 036D 0D e 03A9 OB CeomF —
0332 0A LF Q36E 0A  LE 03AA 047 SET LeweR
0333 0A LP 036F 00 03AB 00% Avpasss
0334 00 &P 0370 00~ we? 03AC a0 _sp .
0335 57 w 0371 20 sl; O3AD 12 ©¢cev
0336 52 R 0372 20 8 03AE 057 547 UPPER
0373 a1 A LENETH
0337 49 I 4 O3AF 00% agpress
0338 54 T gg;g A 0380 20 P
0339 45 E _—E@?" 4 03B1 20 P
033A 0D cR 3376 OF, <omT 0382 50 P
033B 0A LP 0377 70; ADDRES _ 03B3 52 . R
033C 00 o gg;g g%-_?___- : 03B4 4F ©
033D 00 o 1 03BS 4D M
O33E 20  of 037A 45 03B6 20 P
033F 20 ¢f 03;'9 53 1‘. 0387 s3 S
0340 31 | 037C sS4 0388 54 T
0341 37 1 8370 23 - 4 03B9 41 A
0342 30 O 37E 43 ¢ 03BA S2 $.
0343 32 2 037F 4ac L 0 3BB
0344 Ci A 9380 43 i 03BC Q7 oo e
0345 oC oW — 381 038D Oep ST Lowwe
0346 007 1702A 0382 s2 R 03BE 008 T ADORESS
0347 ADDRESS 0383 0D &R 038F AD_ 8P —
0348 2'8""‘7"' 0384 0A LF 03C0O 12 ““;Pen.
0349 20 ¢ 0385 00 s | 03c1 0738
034A 32 2 0386 00  wop 03cL 9leprom gﬂg
034B 37 7 0387 20 P 033 36
034C 30 O 0388 20 6P 03C4 20 sp.
034D B8 e 0389 31 ! 03CS 4D M
034E 0D <ovnr 03sA 37 7 03C6 45 £
034F 46 2708 ‘ 0388 30 o© 03C7 4D ™
0350 00 apprarss 038C a2 i 03C8 4F ¢
0351 s52 R 038D L 03Cy 52 R
0352 45 g gggg gg oaa , 03CA §9 Y
0353 41 A }m'r 03CB 20 sp
0354 44 D 0390 .gL_”i“.‘_‘;‘. 03CC 53 8
0355 0D ¢R 0391 8 Sp 03CD 54 T
0356 0A LF 0392 22 ;’ 03CE a1 A
03%7 00  wop - 0393 3 03CF s2 R
0358 00 WMeP 0394 37 7 0 3D0 Q_e_;_'m__
0359 20 :: 0395 30 © 03D1
03sa 20 0396 B-B——zgw— 03Dz o STabluee
0358 41 A 0397 0D OS 0303 Q0lemar 4o
035C ac L 0398 AA ryor 0304 AQ__ SP
035D CC 0399 00 AppRES 03D5 :29 PPt
035E Of ‘ZouL‘F"'n 03D6 09 MMV
035F A0 READ

03D7 00 ADORENE

0360 QJ MODRES VII-17
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APPENDIX I
WARRANTY

The parts supplied in the PROM SETTER are warranteed against
defects in material and workmanship for a peribd of 90 days
after the date of shipment or purchase, whichever is the
later date.

Any malfunctioning module, purchased as a kit within the
above warranty period, which in our judgment has been
assembled with normal care, and not subject to mechanical or
electrical abuse, will be restored to proper operating
condition for shipping and handling charge of $2.50.

Any malfuncting module, purchased as a kit not covered by
the above conditions will be repaired and returned at a cost
commensurate with the work required. In NO CASE will the
charge exceed $22.50 without prior notification and approval
of the owner.

Any module purchased assembled is guaranteed to meet
specifications as in effect at the time of manufacture for
the full warranty period. If malfunctioning occurs to these
modules within the warranty period they will be repaired
without charge providing that no attempt was made to modify
the unit.

This warranty is made in lieu of all other warranties ex-

pressed or implied, and is limited in any case to the repair
or replacement of the module involved.
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APPENDIX 1II

Assembly, Soldering and Cleaning Notes

General: Assembly of printed circuit boards can range from very "shoddy"
to "beautiful" in the workmanship category. My experience over the
years has indicated to me that a printed circuit board "works about like
it looks." I find that if great care is used in assembly and soldering,
one experiences a certain pride in workmanship and a board usually
functions that way in an almost "human" manner, i.e., with pride.

A few do's and don't's may help your workmanship.

DO's

1) Familiarize yourself with the general operations to be
performed.

2) Make sure all necessary tools, materials, parts, etc. are
available. »

3) Make sure tools, fixtures, etc., are clean and in good working
order.
4) Arrange tools in order of usage and frequency.

5) Orient tools for easy grasp.

6) Select proper soldering iron, tip, wattage, etc., required
for the job.

7) Be sure chair is proper height and comfortable for your
work station.

8) Keep work area clean and uncluttered.

9) Obey all safety precautions and exercise gooed judgment at
all times.

10) Strive for neatness and uniformity.
11) Keep food and drink away from work area.

12) Remove bits and pieces of scrap wire, solder pieces, as
you progress so they do not become buried in.your work.

DON'T'S
1) 'bon't have unnecessary items at your work station.
2) Don't have worn or damaged tools at your woﬂ area.
3) Don't solder on equipment that is plugged in.
4) Don't use unknown cleaning solutioms.
5) Ne?er pull on a solder joint to see if it is good.
6) Never flip excess solder off of your soldering iron.

7) Never add solder to your iron then transfer it to a cold Joint.
A2-1



APPENDIX Tt&

Assembly

Lead forming - Lead forming is performed by grasping the body of the -
part with the fingers of one hand. With the other hand holding long-nose

pliers, grasp the lead near the body with the taper of the pliers defining

the length of lead from body of the part to the lead. Bend the lead with the

opposite hand to form the bend as in the following figure. -

22/,/221////‘ Bend with
4 fingers of

opposite hand

Hand Forming Operation

- Preferred Bend Configuration

A2-2 Alternate Bend Configurations



The lead should have a discernible length extending straight from the body
of the component before beginning the bend. The component body shall not
be damaged nor the body-to-lead seal damaged by the forming operation. The
component should be centered between the bends, although this is not a
requirement. Where feasible, all forming should be done so that the part
number is visible when installed in the circuit board.

Component Installation

Install all components in their proper location, and if polarity is

. important, observe the proper markings. The component should be installed
flush with the circuit board, unless a clearance is specifically called out.
This clearance is suually required for hot components that might burn or

discolor the printed circuit board. ﬁ:< ls of Component diameter

R
%/\"\

GOOD (Before Soldering ACCEPTABLE

Soldering

Soldering techniques probably are the hardest to master of any electronic
assembly technique. If you have never soldered at all, it is probably best
that you practice on some old scrap printed circuit board available at most
electronic part Stores. and surplus shops. : '

For electronic assembly, always use resin core solder, not acid core solder.
Acid core solder will corrode, and it's impossible to stop the corrosion.
It will eventually ruin the printed circuit board.

A soldering iron of small wattage, preferably 27 watts to 40 watts maximum,
should be used. Always keep the tip clean and free from dross (oxidized
solder) by wiping on a moistened sponge or folded-up Kleenex {moistcened).
Use small solder with a 60 - 40 ratio which means 60% tin and 407 lead.

When ready to solder a joint, apply heat to the joint first, then apply the solder
to the opposite side of the joint from the iron (see Figure 1). Then remove

the solder and finally the soldering iron. A good solder joint has an even

flow of solder over the entire joint. A good joint will have a bright

glistening look. A bad solder joint, commonly called a cold solder joint,

will have a dull appearance. Also, do not move the part or lead while the

solder is cooling or a cold or fractured solder joint will result (see Figurezi:)-
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APPENDIX IT

Soldering Iron

Figure ] -Solding Technique-apply solder to opposite side of
lead from the soldering iron

OPTIMUM JOINT

THE FILLET 1S WELL
FORMED. CONCAVE

AND WELL ABOVE THE
SURFACE OF THE PAD

CLIMBED UP LEAD

FEATHERED
EDGES

CIRCUIT
SOLDER
LEAD

SIDE VIEW

TOP VIEW
THE SOLDER SHALL BE CLEAN, SMOOTH AND BRIGHT

Figure 2a
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MINIMUM SOLDER ACCEPTABLE

SOLDER

SOLDER FLOW RESULTING iN A MINUTE FILLET RADIUS ON EITHER OR BOTH SIDES
OF THE BOARD IS ACCEPTABLE.

Figure 2B

INSUFFICIENT SOLDER

SOLDER

(N

INSUFFICIENT SOLDER. INDICATED BY LACK OF FILLET
ON ONE OR BOTH SIDES OF BOARD.

Figure 2c¢
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APPENDIX II

COMPONENT

ACCEPTABLE

STRESS RELIEF AND SOLDER BUILD-UP ON AXIAL LEAD COMPONENTS

AT LEAST ONE END OF AXIAL LEAD COMPONENTS SHALL HAVE ADEQUATE
STRESS RELIEF AND ABSENCE OF SOLDER RUTLD UP.

Figure {24

LACK OF ADHESION

il

NOT ACCEPTABLE

LACK OF ADHESION INDICATED BY
EVIDENCE 1 THE LEAD IS NOT
WET ON COMPONENT SIDE, OR 2

THE PAD IS NOT WET AT THE SOLDER
PAD INTERFACE,

Figure 2e

A2+6

LESS THAN 25 PER CENT

ACCEPTABLE

LACK OF ADHESION CONFINED TO LESS
THAN 257 OF THE LEAD PERIMETER
SHALL BE ACCEPTABLE PROVIDED THE

'LACK DOES NOT EXTEND BENEATH BOARD

SURFACE. 1IF DEFECT EXTENDS BELOW,
THE LIMIT IS 107 OF LEAD PERIMETER.



APPENDIX II

Cleaning

After you have finished soldering, a flux residue will be left on the board.
This 1s the resin that is in the solder core. With a pan of alcohol

and a small brush, i.e., paint brush, old toothbrush, wash both sides of

the board with the alcohol and scrub with the brush. An indistrial solution
‘called "Alpha" may also be used. After you have washed the resin off, examine
the board on both sides for any residue of etch or "solder bridges," splashes,
etc. Do this under a strong light or preferably a X10 microscope. With a
fine pointed instrument, such as a.jewelers screwdriver or small pointed
metal pick, scrape between printed wiring etches which are close together.
This may take some time, but it is well worth it, since solder shorts on
princed circuit boards may take several hours to find and identify.
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Duai-in-Line and Flat Package

10P view
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TN 11 7 b 15 86
8 ) —d b 14 75

74— p— 11 BS

83 5 b—12 75

LN b 11 B4

§TROaE ) — —18 T4

GND B — g QUTPUT

STANDARD COLOR CODE

Fourth Band* Fifth Band*

i Third Band ourth Ban Reiiability Level
rivine S 'B'and Muttiplier Resistance Tolerance t{Percent Per 1,000 Hours!
1st Digit 2nd Digit L -

Colo Digit Color Digit Color Muitiplier Color Tolerance Cotor
r
0 Black 0 Black 1 Sitver +10% Br:.;wn :’As 810;6
:..Ck 1 Brown 1 Brown 10 Gold + 5% ge ; . =d.01%
R“;W" 2 Red 2 Red 100 *No Band +20% Y:log:l S =0.001%
e . -
Orange 3 Orange 3 Orange 1,000 39008
Yetiow 4 Yellow 4 Yeliow 10,000 Moo ool
Green 5 Green 5 Green 100,000
Blue 6 Blue 6 B.Oue 10(?2‘?0
Violet 7 Violet 7 Sitver . A
Gray 8 Gray 8 Golid 0.
White 9 White 9

RESISTOR BAND COLOR CODE
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FEEDBACK AND GRIPES

We at Szerlip Enterprises are interested in you, our customer, pro-

viding us feedback as to your usage of our product, so that we may better.

serve you in the future.

a moment to fill out the questionnaire and return it to the address below:

1)
2)
3)

4)
5)

6)

7)

8)

9)

Szerlip Enterprises
1414 West 259th Street
Harbor City, CA 90710

Comment

Was your memory board received in a reasonable length of time? YES

Was anything damaged in shipment?
Were any parts missing?

If yes, what?

Was the quality of the material and workmanship reasonable?
Did you have any trouble understanding the manual?

I1f yes, what area?

Have you encountered any problems with the memory board?

If yes, what?

Did you solve the problem?

If yes, how?

Are you dissatisfied with the memory board?

If yes, in what way?

Do you have any suggestions for design improvements?

If yes, what?

YES
YES

YES
YES

YES

YES

YES

YES

We appreciate your response and hope you will take

NO
NO
NO

NO
NO

NO

NO

NO

NO



10) What is the major disadvantage of this memory board?

11) What is your name, address and phone number?

NAME

ADDRESS

PHONE # ( )

12) Other comments?

13) Other criticism?

Write here

As-2



