the EPROM PROGRAMMER

1702/1702A

System Description: Data Entry Card

The basic prograrmmer consists of two stackable 6.5 X @ inch
cards. The data entry system allows complete manual con-
trol and two hex digit display of data from either the data
entry |atches or from the copy socket, Data is entered from
the Hex Keypad for inital programming. Whan the KEY/
PROM switch is in the KEY position, data entered from the
keypad is disptayed as entered with data entering the right
digit position first and moving left, In the PROM position, a
programmed EFROM can be verified. A KEY/COPY switch
allows data to be accessed from an existing EFROM for
copying into a new EPROM. By going to KEY, individual
locations can be attered as reguired.

Addresses are provided by two 74193 counters and displayed
as two hexidecimal digits. A CLEAR switeh clears both
counters to address location 00. & LOAD switch allows the
contents of the DATA latches ta be entered as an address,
A Robinson-Mugent low insertion foree socket 15 provided
for the device being programmed. Programming leve! volt-
ages, addresses, and data are supplied to this socket in the
program mode; read leve! voltages are applied in the verify
made. & similar socket is used for copying. This socket has
read level voltages and address information only. The copy
data output is selected in lieu of the data latch output vsing
a multiplexer controlled by the KEY/COPY switch, Inden-
tical addresses are supplied to both sockets. A PROGRAM
PROM POWER switch enables the pulse power supply
regulator and timing circuits. With the ADDRESS and

DATA selected, all eight bits of a location are pulsed from
32 to 50 times by circuitry associated with the GO! push-
butten. The completion of programming i signalled by a
COMPARE light followed by automatic address incremen-
tation or decrementation and a READY light. Additianal
locations are programmed by successively entering DATA
and pressing GO/

Systern Description: Profile Card

The Profile card shown above contains the pulse voltage
regulators, timing circuits, address drivers, and data
driversfreceivers, The high voitage cireuitry is protected
using a 1 amp fuse and a thyristor "crowhbar”.

Closed-loop regulation of all pulse voltages is provided by
the high woltage regulators and are generated using 9602
rgnastables controlling high valtage switching transistors.
Jumper provisions allow for TRUE or COMPLEMENT
input data and TRUE or COMPLEMENT output data.

The address drivers and data deiversfreceivers are imple-
manted using a combination of integrated circuits and
high voltage transistors. Data input, data sutput, and con-
trol infarmation is provided via the edge connector, Pro-
grammed data outputs, address driver outputs, data driver
outputs, and other programming voltages are brought to the
edge connector for application to the programming socket
on the Data Entry card or for Programmed data verification.

Associated Electronics Company
P.O. Box 1720A » 12444 Lambert Circle » Garden Grove, CA 92641 # (714) 539-0735
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Block Diagram: Data Entry Card

The DATA ENTRY CARD BLOCK DIAGRAM shows the
generzl capabilities for Data Entry. A Hexadecimal Keypad
is used to enter Data in a Most Significant and Least Signifi-
cant Digit Lateh via the Decoding and Control Logic.

The Key/Copy Multiplexer selects DATA far use in genera-
ting prograrmming pulses from the MSD/LSD latches or
from the copy socket. A Display Multiplexer further selects

erther the Key/Copy Multiplexer output DATA or verifica-
tion OATA from the EPROM being programmed for dis-
play via the Display Decoder and HEX DATA display, The
DATA display is 7-Segment and uses the format 0,1, 2, 3,
4,5 ...9 A b,C,d E, F. Two toggle switches allow selec-
tion of KEY/COPY and KEY/PROM,

A pair of 7480 Comparators compare the output of the
KEY/COPY MUX with the verification DATA returned
frem the EFROM being programmed to light a COMPARE
LED for programming verification.

The ADDRESS is supplied by two 74193 Up/Down/
Counters, These counters can be parallel LOADED from
the MSD/LSD latch DATA or CLEARed. The GOVSTEP
logic is compased of gates and 9602 monostables. Pressing
GO/ initiates a LOW on the & /W line 10 activate the Profile
Card timing, Upon return to a HIGH on this hine, the
ADDRESS COUNTER 15 automatically incremented or
degremented depending on the setting of the UP/DOWN
toggle swatch.

The PGRM POWER toggle switch is used to enable ar
disable the programming pulse generation circuitry. When
disabled, the timing potentiometer on the DATA ENTRY
CARD can bhe set for o shart interval and the GO/ posh-
button used to STEF through the addresses for checking
an EPROM, Finally, a READY LED lights when the R/W
line is HIGH.
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Black Diagram: Profile Card

The PROFILE CARD BELOCK DIAGRAM shown gives the
general relation of circuitry on the PROFILE CARD. The
timing circuitry consists of three 9602 maonastables, one
7400 and one 7404, This circuitry generates a sequence of
pulses that results in a chain af 3 millisecond programming
palses separated by 12 millisecond rest periods. This chain
continues as long as the RAN line is low.

The resulting pulses are applied to a 7405 driver which
drives high voltage transistors in the PULSE GENERATOR

block. These pulses plus DATA and ADDRESS information
are used to drive the programming lines to the PRO-
GRAMMING socket,

THE SYSTEM:

The 1702 EPROM PROGRAMMER consists of ane DATA
ENTRY CARD and ene PROFILE CARD stacked on plas-
tic standoffs. The two cards can be wired together aor inter-
connected using 3 dual 38 pin connector with 0.1 inch
center spacing such as the Vector R 638,

External {not supplied} power required is +5 Volts at
2 Amps; -9 Volts at 100 Milliamps; and +80 Volts at
400 Milliamps. The +& Yolts requires good regulation; the
—9 Volts can he Zener regulated; and the +8Q Valts can be
derived from a 50 Volts AMS transformer, a bridge recti-
fier, and & 100 mierofarad, 100 Volt capacitor.

A comprehensive assambly manual, wser's manual, and
suggested power supply diagram are included with both the
kit and assembled unit. A separate power supply is also
avatlable,

The kit price is $1B9.95
The assembled price is $299 .96
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HARDWARE

The transistor orientation images for 26, 28, Q2%, 031,

032, Q33, 034, Q35, and Q37 are reversed. The instructions

to bend the center lead toward the flat face of the transistor
are correct but for these nine (9) PE6021ls, the flat side of
the transistor will be on the opposite side to that indicated
by the silk-screened orientation image on the circuit board.
These nine (9) transistors are all located in the pulse regu-
lator section of the profile card. (Not applicable to revigion
1 and higher.)

Data Entry Card Silk-Sgreening (Not applicable to revision 1
and higherj

Outputs labeled DOO through DO7 sheould be labeled KCDO through
RCD?7 {(input to data driversa).

Outputs labeled DO through D7 should be labeled DOO through
0o7 (output from data receivers).

SCHEMATICS

Data Entry Card 3 of 3

KCDO through KCD7 ocutputs should be shown jumper wired to DO
through D7,






SOLDERING TIPS

Meost soldering tips seen in other kit assembly manuals
apply here. Resin core solder (nonacid)} must be used
in assembly or the warranty will be wvoid.

The preferred soldering iron for work on these circuit
boards is an Ungar Princess with a 15 watt element. A
#6961 tip can be used for general work while a ¥6963
should be used for soldering on integrated circuit pads.
A magnifier/lamp combination makes assembly fast and
easy.






USER'S GUIDE



FINAL ASSEMBLY AND ADJUSTMENT

A suggested power supply is shown in the enclosed schematic.
The power redquirements are:

+5 volts, 1.2 amps, regulated
-% volts, 100 milliamps, Zener regulated
+80 volts, 500 milliamps, unregulated

If an Altair or Imsal power source is being used, regulation
of the +8 and -16 volt supplies will be required.

The +80 volts can be obtained from two 25 volt, !l amp Radio
Shack transformers, connected in series, aiding a bridge
rectifier and a 100 MFD capacitor. For the MCR106-4 over-
voltage circuit to operate preperly, it will be necessary to
install the 1 amp fuse in the +80 volt line.

The +80 volts, with its own ground line, is connected directly
to the twe pads near REB on the profile card. The +5, -9, and
ground lines can be soldered directly to the connector fingers,
to the apprepriate traces, or through an edge connector such
as the vector #R636 or R636-1.

Testing the Data Entry Card

1. Apply power to the data entry card. The 4 displays should
come on. The numbers displayed have nc meaning.

2. Bet the switches as follows:

KEY /PROM KEY
KEY /COPY KEY
PROG POWER OFF
UP/DOWN ur
3. Press "CLEAR." The two left digits should read "00"
{ADDRESS) .
4. Press "0" on the keypad. "0" should appear displayed in

the rightmest digit of the two right (DATA) displays.
Pressing "1" should move the right digit ("0") left one
position and place "1" in the rightmost display ("01").
5. Press "F" twice. The data display should read "FF."
6. Press "LOAD." The address display should read FF."

7. Thumb the top of the trimmer on the data entry card toward
you.

J



8. Press "CLEAR" to get address "D0." WNow press "GO!,"
The address should increment with each depression of
GOl

9. Move the UP/DOWN switch to DOWN. Press GO!. The address
should decrement with each depression.

10. Thumb the top of the trimmer away from you. Each time
G0! is pressed, the READY light should go out for about
1 second.

11. Switch KEY/PRCM to PROM. The data display should show
"FF." Switch back to KEY.

12, Switch KEY/COPY to COPY. The data display sheould show
"FF." Switch back to KEY.

NOTE

The contents of the key data latches (U%
and U100} will not change during these
operations. The outputs of these latches
are also tied directly to the parallel

load inputs of the address counter. Thus,
data displayed in the PROM or COPY positions
will not be transferred to the address dis-
plays with LOAD operation.

13. Actuate each keypad switch twice, followed by LOAD.
This will ensure that each keystroke is being entered
correctly and that the data and address display systems
are operating.

This completes the general tests of the data entry card.

Intercard Wiring

If edge connectors are used, simply wire straight across...
pin 1 to pin 1 and so forth, on the connector.

If ponnectors are not used, an extra set of small holes are
incorporated near the edge connectors. An extra hank of wire
labeled “Intercard Wiring Wire" has been included with each
kit. This should be cut inte seventy-two 6 inch lengths,
stripped, and connected from pin 1 on the data entry to pin 1
on the profile card and so forth.
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Testing and Adjusting the Profile Card

1.

Turn the leftmost trimmer (facing left) toward you to its
limit., This reduces VCCS tc a safe level.

Turn on all power. It is recommended that if separate
switches are being used for the supplies +5 and -9 should
be turned on first, followed by the plus 80 volt supply.

Connect an oscilloscope to pin 9 of Ul5 and adjust R104
{the right trimmer at the bhottom of the card) for a 3.0
millisecond pulse by activating GO! as necessary. Be
sure the PROG POWER switch is off.

Connect the oscillescope to pin 10 of Ul4 and adjust R100
{the left trimmer} for a 3.25 millisecond pulse by acti-
vating GO! as necessary.

Set the scope for 10 wolts per division. Connect the
probe to VCCS (preferably at the PROGRAM socket).

Turn PROG POWER on. Activate GO! and carefully adjust RE87
(left center of profile card) for a pulse of between 46 and
48 volts amplitude. HNote that VCCS is already 5 velts and
the pulse should be at roughly 47 volts above ground.
Although 46.7 volts is recommended, it does not appear to
be excessively critical.

Check the remaining voltages at the socket to ensure that
they are statically at one level as indicated on the pro-
file card and actively reach the other level indicated when
the GO! button is pushed. The address and PRGM waveforms
may look odd since the address is complemented for &0 micro-
seconds, then made true until near the end of the 3.0 milli-
period, then complemented for ancother 60 microseconds before
keing turned off.

You are now ready to program an EPROM. For true data in and
out, install a jumper from the top of R67 to ground. Pads are
provided for this purpose.

Programming

1.

Turn off all power. Insert the 1702A in the program sacket
{(center socket) with pin 1 to the left - away from the
keypad.

CAUTION
Reversing the EPROM in the socket will
destroy it if an attempt is made to program

it this way. It may also damage the pro-
grammer pulse regulators,

-3-



Set the switches as follows:

KEY /PROM KEY
KEY /COPY KEY
UP /DOWN uP
PROG POWER OFF

Apply power to the programmer.

Advance the trimmer on the data entry card (thumb it up)
to about 3/4ths of its rotation (or measure 32 pulses
with your scope). The actual number does not appear to
be critical although too many hits may shorten the pro-
gramming cvcle life of the device.

Clear the address counter or load the desired address.
Enter the desired data.
Turn PROG POWER on.

Activate GOQ!. The READY light should go out. The COMPARE
should come on almost immediately indicating a comparison
of the input data with the programmed data. The address
will then increment, the COMPARE lamp will gao out and the
READY light will come con indicating that programming is
complete,

If you would like to check the results, turn PROG POWER
off. Return the address counter toc "00" or whatever
starting location you used and switch KEY/PROM to PRCM.
The data contained at the location will be displayed.

To COFY an EPROM

1.
2.

Turn power off.

Put the EPROM to be copied in the COPY socket {uprer
right socket) with pin 1 to the left.

Put the EPROM to he programmed in the PROGRAM socket.

Set the switches as for programming with the exception
being the KEY/COPY switch which should be in the COPY
position.

Set the address to the starting location, turn on PROG
POWER, and activate GO!. Each time READY comes ©n, again
activate GO!. Fach location in the CQOPY EPROM will be
duplicated in the fresh devicge.

Y.



Erasing an EPROM

A source of short-wave ultraviclet light such as the UVS-11
available from Ultra-Vieclet Products Inc., 5114 Walnut Grove
Avenue, San Gabriel, California, is required to erase the 1702A.
The filter should be removed from this light and the 1702A
exposed for 10 to 20 minutes at a distance of 1 inch from the
source. Follow the precauticons included with the ultraviolet
source.

Additionally, for the cost of transportation, Associated
Flectronics will erase your EPROMs for you. Just mail them
to us, securely packaged. Include your name and address plus
return postage.



ASSEMBLY OF THE 1702 EPROM PROGRAMMER

Carefully unpack and check the parts received with your kit.
All parts have been individually packed and labeled to keep
confusion to a minimum., Please do not disassociate parts and
labels during the unpacking process until the parts are to be
installed. Some of the resistor color codes, for example, are
difficult toc read.

Electrolytic capacitors may have higher voltage ratings than
those given in the parts list but this is perfectly acceptable.
Again, use the parts contained in the packages with labels
corresponding to the parts list.

Assembly of the Profile Card

Locate the profile card. It should be stamped on the reverse
side with the number 760415-1200. The silk-screened side is

the components side. Lay the card on your workspace and look
it over to become familiar with the layout and general location
of parts. With the printed circuit finger connector located in
the upper right corner, the address drivers are located in the
uppar right guadrant of the board. The data drivers are located
in the lower right-hand gquadrant and consist of U3 through U10
and Q9 through Q24. Data input and output lines to the fingers,
ags well as pregram socket drive lines will be wire jumpers.
Address driver input lines will also be wire jumpers while the
address driver output lines to the program socket are already
present on the board.

The timing circuitry for the pulse power supply is located in
the lower left-hand quadrant and the actunal pulse regulator
circuitry is located in the upper left-hand guadrant. The raw
80 wvolt dec input is connected wvia two large pads located about
1/2 inch down in the extreme upper left-hand corner just above
and to the left of Re68.

Figure 1 shows the connector layout and numbering scheme.

Notice that odd numbered fingers are on the component side while
even numhered fingers are on the solder side with plated through
connecticn to pads located between the odd fingers. In this
arrangement the pad numbering proceeds sequentially across the
board. The +5 volt fingers and traces are on the component side
of the board while the ground fingers and trace are on the solder
gside. Table 1 gives a complete list of the connector pin
assignments.

Page 1
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PIN PIN
NUMBER FUNCTION NUMBER FUNCTION

1 +5 Volts 37 Data 1 to PRG Socket

2 Ground 38 Data 0 toc PRG Socket

3 +5 Volts 39 Address 0 to Drivers

4 Ground 40 Address 1 to Drivers

5 +5 Volts 41 Address 2 te Drivers

& Ground 42 Address 3 to Drivers

7 Not Used 43 Address 4 to Drivers

B Not Used 44 Address 5 to Drivers

9 Not Used 45 Address 6 to Drivers

10 Not Used 46 Address 7 to Drivers

11 Not Used 47 Not Used

12 Not Used 48 Not Used

13 Not Used 49 Not Used

14 Not Used 50 Address 0 to PRG Socket
15 Data 7 to Drivers 51 Address 1 to PRG Socket
16 Data 6 to Drivers 52 Address 2 to PRG Socket
17 Data 5 to Drivers 53 Address 3 to PRG Socket
18 Data 4 to Drivers 54 Address 4 to PRG Socket
19 Pata 3 to Drivers 55 Address 5 to PRG Scaket
20 Data 2 te Drivers 56 Address 6 to PRG Socket
21 Data 1 to Drivers 57 Address 7 to PRG Socket
22 Data 0 to Drivers 58 Not Used
23 Data 7 from Recelvers 59 Not Used

24 Data 6 from Receivers &0 Not Used
25 Data 5 from Receivers &1 VCCS
26 Data 4 from Receivers 62 Not Used
27 Data 3 from Recelvers 63 Not Used
28 Data 2 from Receivers 64 VDD
29 Data 1 from Receivers 65 VGG

30 Data 0 from Receivers 66 C5*

31 Data 7 to PRG Socket 67 PRGM

32 Data & to PRG Socket 68 VEB

32 Data 5 toc PRG Socket 69 -9 Volts

34 Data 4 to PRGC Socket 70 Program PROM Fower

35 Data 3 to PRG Socket 71 R/W* 1702

36 Data 2 to PRG Socket 72 R/W* 17023

Table 1. Edge Connector Pin Assignments

Page 3
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Remove eight 6.8 K resistors. Bend the leads close to
the body of the resistor and install in locations Rl
through RB, Solder and trim excess lead length.

Remove eight 330 ohm resistors. Bend the leads close to
the beody of the resistor and install in locations R9
through R16. Solder and trim excess lead length.

Remove eight 100 ohm resistors. Bend the leads close to
the body of the resistor and install in locations R17
through R24. In soldering these pads, be careful that
you do not fill the pad holes near one end of each resis-
tor. These will be used later to wire the edge connector.
Solder and trim excess lead length.

Remove eight 6.8 K resistors. Bend the leads close to
the body of the resistor and install in locations R25
through R32. GSolder and trim excess lead length.

Remove eight 1 K resistors. Bend the leads close to the
body of the resistor and install in locations R33 through
R40¢. The large pads should be used at all times. Awvocid
installing these resistors with either lead in the small
holes located between the twe large pads. Solder and
trim excess lead length.

Remove eight 1 K resistors. Bend the leads clese to the
body of the resistor and install in locations R4l through
R48. Sclder and trim excess lead length.

Remove the last eight 6.8 K resistors. Bend the leads
close to the body of the resistor and install in locations
R4% through R56. Sclder and trim excess lead length.

Remove eleven 5.6 K resistors. Bend the leads close to
the body of the resistor and install in locations R57
through R67. Eight of these locations are across the
bottom right edge of the card while three are located at
the hottom center ({installed vertically). Solder and trim
excess lead length.

Remove ohe 470 ohm resistor. Bend the leads close to the
body of the resistor and install in location R70. (R68
and R69 will be installed later.) Solder and trim excess
lead length.

Remove one 1 K resistor. Bend the leads close to the
body of the resistor and install in location R71. Solder
and trim excess lead length.

Remove the 33 K resistor. Bend the leads cloze to the

body of the resistor and install in locaticn R72. Solder
and trim excess lead length.

Page 4
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Remove cne 10 K resistor. Bend the leads close to the
body of the resistor and install in location R73. Solder
and trim excess lead length.

Remove the 390 ohm resistor. Bend the leads close to the
body of the resistor and imstall in location R74. Solder
and trim excess lead length.

Remove one 1 K resistor. Bend the leads close to the body
of the resistor and install in location R75. Solder and
trim excess lead length.

Remove the 220 ohm resistor. Bend the leads cleose to the
body of the resistor and install in location R76. Solder
and trim excess lead length.

Remove cne 10 K resistor. Bend the leads close to the
body of the resistor and install in location R77. Solder
and trim excess lead length.

Remove the 100 K resistor. Bend the leads close to the
body of the resistor and install in location R78. Solder
and trim excess lead length.

Remove one 10 K resistor. Bend the leads close to the
body of the resistor and install in location R79. Solder
and trim excess lead length.

Remove one 4,7 K resistor. Bend the leads close to the
body of the resistor and install in location R80. Solder
and trim excess lead length.

Remove one 4.7 K resistor. Bend the leads close to the
body of the resistor and install in location R81l. Solder
and trim excess lead length.

Remcve thé last 330 ohm resistor. Bend the leads clese
to the body of the resistor and install in location R82.
Solder and trim excess lead length.

Remove one 4.7 K resistor. Bend the leads close to the
body of the resistor and install in leocation RB3. Solder
and trim excess lead length.

Remove the 22 ohm resistor. Bend the leads close to the
body of the resistor and install in location R84. Solder
and trim excess lead length.

Remove one 4.7 K resistor. Bend the leads close to the
body of the resistor and install in location R85, Solder
only the lead at the end nearest the edge connector at
thig time,..the other end will be socldered at a later
time. Trim the excess lead from the soldered end and cut
the unsoldersd lead to about 1/2 inch long.
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{v) Remove one 10 K resistor. Bend the leads close to the
hody of the resistor and install at location R86, near the
left edge at the center of the card. Solder and trim \.
excess lead length.

{Y Remove one 10 K resistor. Bend the leads close to the
body of the resistor and install at location R88 (R87
will be installed in a later step). Solder and trim excess
lead length.

{.,) Remove the last 100 ohm resistor. Bend the leads close
to the body of the resistor and install at location R89.
Sclder and trim excess lead length.

{) Remove one 470 cohm resistor. Bend the leads close to the
body of the resistor and install at location R90. Solder
and trim excess lead length.

{+) Remove one 4.7 K resistor. Bend the leads close to the
hody of the resistor and install at locatien R92 (R91
will be installed in a later step)}. Solder and trim
excess lead length.

{,) ERemove one 27 K resistor. Bend the iesads closze to the
body of the resistor and install at location R93., Solder
and trim excess lead length.

{/ Remove one 1 K resistor. Bend the leads close to the \.
body of the resistor and install at location R24. Solder
and trim excess lead length.

{.) Remove one 1 K resistor. Bend the leads close to the body
of the resistor and install at location R95. Sclder and
trim excess lead length.

{+) Remove the last two 5.6 K resistors. Bend the leads close
to the body of the resistors and install at locations R96
and R%7. Solder and trim excess lead length.

{,) Remove the two 20 K resistors. Bend the leads close to
the body of the resistors and install at locations R98 and
R99. At location R99, be sure the resistor lead at the
left end does not go into the pad for CRl4. Also, in
soldering, be careful that a solder bridge is not formed
betwesn the narrow pad and the traces running on either
side of it. Solder all four leads and cut off the excess
length.

{} Remove one 4,7 K resistor. Bend the leads close to the
body of the resistor and install at location R101 (R100
will be installed in a later step). Solder and trim
excess lead length.
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{./ Remove the 12 K resistor. Bend the leads close to the
body of the resistor and install at location R102. Solder
and trim excess lead length.

{+) Remove one 10 K resistor. Bend the leads close to the
body of the resistor and install at location R103. 5Solder
and trim excess lead length.

{.Y Remove one 4.7 K resistor, Bend the leads close to the
hody of the resistor and install at lccation R105 (R104
will be installed in a later step). Solder and trim
excess lead length.

{. Remcve the last two 27 K resistors. Bend the leads close
to the bodies of the resistors and install at locaticns
R106 and R107. Sclder and trim excess lead length.

{+ Remove cne 470 chm resistor. Bend the leads close to the
body of the resistor and install at location R108. Solder
and trim excess lead length.

{-) Remove two 4.7 K resistors. Bend the leads close to the

body of each resistor and install at locations R109 and
R110. Solder and trim excess lead length.

Installing Integrated Circuits

The installation of integrated circuits can be very difficult
if improperly done. The process known as “walking™ the inte-
grated circuit in can be both difficult and tediocus besides
causing lead damage. The following method is wecommended.

First, examine the leads to insure that the spacing between
leads is reasonably uniform. Now, take the integrated circuit
between the thumb and forefinger of both hands with the fore-
fingers on the bottom ends between the leads and the thumbs on
top near one edge. Place the leads on cne side firmly against
a resilient surface such as writing pad. Apply pressure to the
integrated circuit such that the leads on the bottom are forced
toward the leads on the top. Turn the integrated circuit over
and repeat the process on the other row of leads. The idea is
to force both rows of leads in an equal amount until the rows
are spaced 0.3 inches at the tips. Overbending is difficult

to correct so use light pressure at first, increasing it as
reguired to cause the leads to bend at the near 90 degree point
where they exit from the integrated circuit package.

() In the following steps, bend the leads as indicated and
insert the integrated circuit at the location indicated.
Each integrated circuit will have either a notch or a
small circular depression at the pin ) end. This should
be oriented to match the notch of the silk-screened image
on the board. On this card all notches are to the left.
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{ ) Remove cne 7400 IC. Install it at location Ul2 and
solder.

{ ) Remove four 7403 ICs. Install them at leocations U3, U5,
UB, and Ul0. Solder all pins,

{ ) Remove one 7404 IC. Install it at location Ull and
solder,

{ } Remove the 7405 IC. 1Install it at location Ulé and
solder,

{ ) Remove the six 7486 ICs. Install them at locations UL,
U2, U4, U6, U7, and US. Solder all pins.

{ } Remove three 9602 ICs. Install them at locations U13,
Ul4, and U1l5. Sclder all pins.

{ ) Remove the NES550 IC. Install it at location U17 and
salder.

Installing Diodes

Dicdes are polarity sensitive devices, They must be installed
with this in mind. Most diodes have a band on one end of the
body indicating the cathode end of the diode. The symbol used
on the cireuit boards is a conventional diode symbol consisting
of an arrow with a bar across the top. This bar indicates the
cathode end. Each diode should be installed with the banded
end cf the diode connected to the pad nearest the bar of the
symbol. Another way to look at it is that the arrow points to
the pad to which the banded end should be connected.

The bands on the diodes in your kit may be cne of several colors
and they may not always be directly on the edge of the body but
they will always he nearest the cathode end. Additionally, the
IN914 equivalents you receive may be from a reel. In this case
the cathode end is the end attached to the blue tape.

(.} When installing diodes, hend the leads to fit the pad
spacing. Always support the leads with a pair of needle
nose pliers between the bent point and the glass body.
Failure to do so can result in fractured end seals or
damaged bodies,

{.) Remove the two 1N5258 zener dicdes. Install them at the
locations marked CR1 and CR11. The band on CR1 should be
oriented to the left (with the component side up and the
edge connections at the upper right), while the bhand on
CR11 should be oriented toward the hottom of the card.
Solder and trim excess lead length.

{~) Remove the 1M4002 diode. Install it at the location
marked CR2, Solder and trim excess lead length.
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Remove the 1N5263 zener dionde. Install it at the loca-
tion marked CR3. The cathode band should be to the left.
Solder and trim excess lead length.

Remove the 1N5242 zener dicde. Install it at the loca-
tion marked CR4. The cathode band should be to the left.
Solder and trim excess lead length.

Remove seven 1M914 cor equal. Install them at locations
marked CR5, CR6, CRE, CR10, CRl2, CRl13, and CR14. Orient
the cathodes as indicated in the screened images on the
board. Solder all leads and trim excess lead length.

Remove the 1N5264 zener dicde. Install it at the location
marked CR7. Solder and trim excess lead length.

Remove the 1N5231 zener diode. Install it at the location
marked CR9. Seolder and trim excess lead length.

Installing Power Resistors

(.}

()

(-}

Remove the B.2 K, 1 watt resistor. Bend the leads close
to the body of the resistor and install in the location
marked R91. Solder and trim excess lead length.

Remove the 1/2 ohm, 2 watt resistor. Bend the leads to
conform to the pad spacing on the board and install at the
location marked R6%. Sclder and trim excess lead length.

remove the 5 ohm, 5 watt resistor. Bend the leads close
to the body of the resistor and install at the location
marked R68. Space the body of the resistor about 1/8 inch
above the surface of the board. Solder the lead nearest
the left edge of the board. Cut the other lead to about
1/2 inch in length and bend it down flat against the board
so that it extends about 1/4 inch over the large pad under
Q25. DO solder this lead at this time.

Installing Transistors

{v)

Remove twenty=-four PE6021 transistors. Bend the center
lead toward the flat side of each transistor and install
themt in locations marked @l through Q24. The orientation
of the transistor should conform to the silk-screened
image on the circuit board. Press each transistor down to
within 1/8 inch of the board. Solder and trim excess lead
length.

Fage 9
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Remove the last nine PE6021 transistors. Bend the center
lead toward the flat side of each transistor and install
them in locations marked Q2&, QZB, 029, (31, Q32, 033,
Q34, 035, and Q37. The orientation of the transistor
should conform to the silk-screened image on the clrcuit
board. Press each transistor down to within 1/8 inch of
the bhoard. Solder and trim excess lead length.

Remove the 2N2907 (PE2907) transistors. Bend the center
lead slightly toward the flat side of each transistor and
install them in locations marked Q30 and Q36. The orien-
tation of the transistor should conform to the silk-screened
image on the circuit board. Press each transistor down to
within approximately 1/B inch of the board. Solder and trim
excess lead length.

Remove the 2WM4920 and its associated hardware. The hard-
ware should consist of one screw, one nut, one cup washer
and a nearly invisible mica washer. Using a sharp pair

of diagonal cutters, remove about 1/8 inch from the edge
of the mica washer to allew it to clear CR2. The mica
washer goes between the metal face of the 2N4920 and the
circuit board. Bend the leads of the transistor at right
angles toward the metal face of the transistor. These
ghould be bent so that the pattern conforms to the pattern
of holes on the PC board and spaced so the 4-40 screw will
go through the transistor, mica washer and circuit board.
The cup washer should be placed with the cup toward the
trangistor allowing the rim of the cup washer to rest on
the transistor. This transistor should be installed at
location 027. Put the 4-40 screw through this assembly
and install the nut on the solder side. Tighten the screw
enough to immobhilize the assembly, then take the nut in

a pair of pliers and, making sure the nut g¢lears surrounding
circuit traces, tighten the screw firmly. Solder the
transistor leads on the solder side of the board and trim
excess lead length.

In a similar manner, remove and install the MCR106-4 at
the location marked SCR1.

Remove the MJE6045. This a heavy=duty Darlington regu-
lator. The leads are quite stiff and the proper bend
point is about 3/32 inch from the body of the transistor.
Again the bend is toward the metal side of the transistor
body and the body should be supported firmly at the lead
exit to prevent fracturing. Cut the tips of the leads at
a slight angle to allcow easier insertion. Trim 1/8 inch
from each side of the mica washer and install as before.
Pull the leads through, as reguired, with long nose pliers
until the transistor is firmly seated and flat on the
board (separated by the mica washer). Tighten the screw
while holding the nut in a position that clears the trace
running near the large pad on the solder side of the board.
Bend the lead from R68 so that it clears the nut and solder
it at the pad and to the large pad under the MJE &045.

Page 10



Installing the Trimmer Resistors

{~) Remove the 10 K trimmer. Press it into place at location
marked RE87. Solder the leads on the solder side.

(.} Remove the two 20 K trimmers. Press them into place at
locations marked R100 and R104. Solder the leads.

Installing Capacitors (Electrolytic)

{-) Remove the 2.2 mF capacitor. Observe polarity. In the
device supplied, the negative end is marked with a black
band. The positive end will always be the end that comes
through an insulating sealer and will normally be marked
+. 1In this case, the positive (unbanded] end goes to
the left. Install the capacitor at the location marked
Cl3. Solder and trim excess lead length.

{-) Remove two 5 wmF, 16 volt capacitors {marked 4.7 mF, 35 V).
Observe polarity and install these at locations marked C4
and Cl%. Scolder and trim excess lead length.

(-] Remove two 5 mF, 50 volt capacitors (marked 4.7 mF, 50 V).
Observe polarity and install these at locations marked Cl
and C%. Solder and trim excess lead length.

(.) Remove the 22 mF, 16 volt capacitor. Observe polarity

and install at location marked Cl4. Solder and trim
excess lead length.

Installing Capacitors (Ceramic and Mylar}

{.} On all ceramic capacitors, gently crush the coating
material that extends down the leads and scrape the leads
clean with a craft knife.

(-} Remove the 100 pF ceramic capacitor. Install it in the
location marked C8. Solder and trim excess lead length.

{..] Remove the three 200 pF ceramic capaciters. Install them
in locations marked €2, €5, and C10. 8Sclder and trim
excess lead length.

{.) Remove the four .001 mF ceramic capacitors. On C7 lay
the lead nearest R85 alongside the unsocldered lead of
R85. ©Solder both pads and leads to form a bridge. Install
them in lcocations marked C7, Cll, C22, and €23, Sclder
and trim excess lead length. Lo

{-) Remove one .0l mF ceramic capacitor. Install it at the
location marked C3. Solder and trim excess lead length.
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Remove the .05 mF ceramic capacitor. Install it at the
location marked Cé. Solder and trim excess lead length.

Remove the three .1 mF ceramic capacitors. Install them
in locations marked Cl2, €20, and C21. Solder and trim
excess lead length,

Remove the .02 mF mylar capacitor (marked .022). Install
at the location marked C17. Solder and trim excess lead
length.

Remove the .05 m_ mylar capacitor (marked .047). Install
at the location marked Clé. Solder and trim excess lead
length.

Remove the two 1 mF capacitors. Install them at loca-
tions marked Cl5 and Cl8. Solder and trim excess lead
length.

Installing Wire Jumpers

(1

)

()

Cut eight lengths of wire approximately 2-1/2 inches

long. Strip 1/4 inch of insulation from each end. These
wires may be installed on either the component or solder
side of the circuit board. Figure 2 shows the installation
on the solder side, Install the wires one at a time and
solder each cne with the insulation as near the pad as
possible. Cut any excess wire as close to the pad as
possible. Be extremely careful that all clippings are
removed. Refer to Figure 1 and Table 1 as required to
resolve any problems.

Cut eight lengths of wire approximately 4-1/2 inches long.
Strip 1/4 inch of insulation from each end. Install the
wires as shown in Figure 3. Solder and cut off excess
lead length.

Cut sixteen lengths of wire approximately 7 inches long.
Strip 1/4 inch of insulation from sach end. Install eight
of these as shown in Figure 4. Solder and cut off excess
lead length.

Install the remaining eight wires as shown in Figure 5.
Solder and cut off excess lead length.

Locate four white plastic standoffsz. Install the large
end of each of these in one of the corner holes on the
circuit board. This completes the wiring of the profile
board. BSet it aside until called for.
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ASSEMBLING THE DATA ENTRY CIRCUIT BOARD

Installing Resistors

()

()

-

Remove the last two 470 ohm resistors. Bend the leads
close to the body of the resistor and install in locations
labkeled R8 and R13 (near READY and COMPARE LEDs). Scolder
and trim excess lead length.

Remove the last eight 1 K resistors. Bend the leads close
to the body of the resistor and install in locations labeled
R2, R4, R5, R6, R7, R9, R14, and R15. Solder and trim
excess lead length.

Remove the last 4.7 X resistor. EBend the leads close to
the body of the resistor and install in the location
labeled R11. Solder and trim excess lead length,

Remove the last two 10 K resistors. Bend the leads close
to the hody of the resistor and install in locations
labeled Rl and R10. Sclder and trim excess lead length.

Remove the 47 K resistor. Bend the leads close to the
body of the resistor and install in the location laheled
R3. Solder and trim excess lead length.

Installing Diocdes

(3

Remaove the last four 1N914 dicdes. Following the general
comments on page 8, install these diodes at logations
marked CR1l, CR2, CR3, and CR4. Solder and trim excess lead
length.

Installing Integrated Cirguits

()

)

()

Follew the general notes on installing integrated circuits
on page V.

Remove the last three 7400 ICs. Install in locations
labeled U5, Ul5, and Ul%. The orientation marks on each
of these devices should be toward the edge connector.
Solder all leads.

Remove the last 7404 IC. Install it in the location labeled
Ul. The orientation mark on this device should be toward
the edge connector. Solder all leads.

Remove the 7410 IC. Install it in the location labeled

U6. The orientation mark on this device should be toward
the edge connector. Solder all leads.
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Remove the two 7475 ICs. Install in locations labeled U9
and Ul0. The ocrientation marks on these devices should be
toward the edge connector. BSolder all leads.

Remove the two 7476 ICs. Install in locations labeled
UZ and U4. The orientation marks on these devices should
be toward the edge connector. Soclder all leads.

Remove the two 7485 ICs. Install in locations labeled
Ulé and Ul7. The orientation marks on these devices
should be toward the edge connector. Solder all leads.

Remove the 7493 IC. {Do not confuse this device with the
7414311111,) Install it in the location labeled U7. The
orientation mark should be toward the edge connector.
Solder all leads.

Remove the 74154 IC. Install it in the location labeled
U8. The orientatiocn mark ---- PAY ATTENTIQON =---= should
be down...away from the edge connector. Solder all leads.

Remove the four 74157 ICs. Install in locations labeled
Ull, U122, U20, and U21. The orientation marks on these
devices should be toward the edge connector. Solder all
leads.

Remove the two 74193 ICs. Install in locatiens labeled
Ul3 and Ul4. The orientation marks should be toward the
left edge of the circuit board., Solder all leads.

Remove the four 9368 ICs. Install in locaticns labeled
U22, U23, U24, and U25. The orientation marks —--- AGAIN
PAY ATTENTION ---— should be toward the right edge of the
cireuit board. Solder all leads.

Remove the last two 9602 ICs. Install in locations
labeled U3 and UlB. The orientation marks on these two
devices should be -=-- DOWN ---- away from the edge con-
nector. Solder all leads.

Installing Capacitors (Ceramic)

(7}

Remove the last .01 mF capacitor. Install it in the
location marked Cl after removing the excess material
from the leads. This device is best laid flat against
the circuit beoard. Solder and trim excess lead length.

Page 18
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Installing Capacitors (Electrolytic)

Fcllow the general comments on electrolytic capacitor installa-
tien from page 11.

)

Remove the three 10 nF capacitors. Install thege at loca-
tions marked €2, C3, and C4. The positive end should be
up toward the edge connector on each of these devices.
Solder and trim excess lead length.

Remove the 50 mF capacitor. Install it in the location
marked C5. The positive end is up, toward the edge con-
nector. Solder and trim excess lead length.

Migcellaneous

(-}

)

Remove the 50 K trimmer. TInstall it at the location
marked R12. Press the leads in until the shoulders seat
against the beard and solder all three leads.

Remove the two LEDs. These are small 1/8 inch diameter
Light Emitting Diodes. Install them at the location and
as indicated in Pigure 6. The cathode lead can be identi-
fied by a flat portion on the base of the LED next to the
cathode or by the fact that the cathode lead is longer.
Support the leads at the base where they leave the body

of the LED and bend them back so that the entire assembly
can be inserted from the rear of the circuit board. The
1/8 inch holes in the board may have to be enlarged
slightly by reaming them with a 1/8 inch drill or a craft
knife. Align the leads with the holes indicated in Figure
6 and slide the entire assembly down 50 the rim of the LED
is flush with the back surface of the board. Solder the
leads from the solder side. Turn the board over and trim
the leads flush with the component side.

Remove four FND500 seven segment displays. To protect

the faces, it is recommended that a piece of masking tape
be cut to size and applied before actual assembly of the
devices to the board, The top of each FND5300 is identi-
fied by four {4) notches. The devices should be installed
in the locations marked DISPl, DISPZ, DISP3, and DISP4
with these notches oriented toward the edge connector.

The leads of each device are spread slightly but by
inserting one row of leads partially through the board
and forcing the device gently in that direction, the other
row of leads should be easy to insert. Once inserted,
turn the board over and solder diagonally opposite corners
of each device. Now apply finger pressure to the center
of each device and melt the sclder to allow the device to
be pressed flush to surface of the board. Solder all
leads.
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Installation of Toggle Switches

(_/ {<) Remove four toggle switches., Install in the holes indi-
cated in Figure 7. Remove all hardware except the two
nuts., Adjust one nut to allow the threads of the switch
bushing to extend above the card by about 1/8 inch. Push
the switch through from the solder side of the circuit
board and put the other nut on and tighten it down. &all
awitches should he installed with the contacts in a vertil-
cal row (with the top of the circuit board being the edge
that contains the edyge connector}, Make certain that the
hottom nut does not contact circuit traces.

{.) Cut four 1-1/2 inch pieces of wire. &trip 1/16th to 1/8th
of an inch of insulation from each end. Connect and sclderx
one end to the center contact of each toggle switch. Con~
nect the other end to the appropriate soclder pad as indi-
cated in Figure 7.

Installing Push Button Switches

{.) Remove three push button switches. Install them in the
holes indicated in Figure 8. Tighten each nut firmly but
without undue force. Align the contact vertically as

before.
(,/ {.} Cut three 1-1/2 inch pieces of wire. Strip 1/l6th to
1/8th of an inch of insulation from each end. Connect

and solder one end to the bottom contact of each switch.
Connect the other end to the solder pad indicated in
Figure 8.

Wiring Switches

{-) Cut a 7-1/2 inch length of wire. Strip 1/8th inch of
insulation from each end. Connect one end to the contact
indicated on switch 87. Connect the other end to the pad
indicated. Refer to line A, Figure 9.

() Cut a 6-1/2 inch length of wire. Strip 1/8th inch of
insulation from each end. Connect the other end to the
contact indicated on switch S3. Connect the other end
to the pad indicated. Refer to line B, Figure 9.

{.) cCut two 3-1/4 inch lengths of wire. Strip 1/8th inch of
insulation from each end. Connect one end of each wire
to the contacts indicated on switch S2. Connect the other
ends to the pads indicated. Refer to lines C and B,
Figure 9.
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Cut a 3-3/4 inch length of wire. Strip 1/8th inch of
insulation from each end. Connect cne end to the contact
indicated on switch 85. Connect the other end to the pad
indicated. Refer to line E, Figure 9.

Cut a 2-1/2 inch length of wire. Strip 1/8th inch of
insulation from each end. Connect one end to the contact
indicated on switch S6. Connect the other end to the pad
indicated. Refer to line F, Figure 9.

Cut a 7 inch length of wire. Strip 1/8th inch of insula-
tion from each end. Connect one end to the contact indi-
cated on switch 54. Connect the other end to the pad
indicated. Refer to line G, Figure 9.

Cut a 6 inch length of wire. Strip 1/8th inch of insula-
tion from each end. Connect one end to the contact indi-
cated on switch S51. Connect the other end to the pad
indicated. BRefer to line H, Figure 9.

Wiring the Bus System

In each of the following steps, prepare the wire lengths
indicated by first cutting to length and then stripping 1/8th
inch of insulation from each end. Then connect the wires using
the figures indicated.

(4

(.

{)

(.}

(-/)

Cut and prepare esight ¥ inch lengths of wire. Connect as
indicated in Figure 10. .

Cut and prepare eight 6 inch lengths of wire. Connect as
indicated in Figure 11.

Cut and prepare eight 7 inch lengths of wire. Connect as
indicated in Figure 12.

Cut and prepare eight 7 inch lengths of wire. Connect as
indicated in Figure 13.

Cut and prepare eight 7 inch lengths of wire., Connect as
indicated in Figure 14.

Cut and prepare eight 2 inch lengths of wire. Connect as
indicated in Figure 15.

Cut and prepare eight 7-1/2 inch lengths of wire. Connect
as indicated in Figure 16.

Cut and prepare six 7 inch lengths of wire. Connect as
indicated in Figure 17.

Install and solder all leads on the COPY socket.

Install and solder all leads on the PROGRAM socket.
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Installing the Keypad

This completes the assembly of the two cards. Make a thorough
visuval inspection of all wiring and soldering. Make certain
that no solder bridges or other errors exist...particularly in
the pulse regulator section and at the edge connectors.

{ } Each keypad is supplied with twe balsa support stringers.
These should be applied with something like permabond with
one located vertically at either edge of the rubber support
pad on the back of the keypad. Locate each one about
1/8th inch from the plastic shell and parallel with the
connectors. The holes for the connector pins on the data
entry card have been made snug intentiocnally. Careful
alignment and gentle pressure will start the connector
assembly through the holes. Do not force or distort the
pins. Use just enough heat when soldering to make a good
connection. Excess heat can, but probably won't, damage
the keypad.
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PROFILE CARD PARTS LIST

Integrated Circuits

Ui2

03, Us, U8, Ul0

Ull

016

ul, vz, U4, Ue, U7, UY
Ul3, ul4, Uls

ul7

Ceramic Capacitors

Cc8

cz, C5, Clo0

c7, Cl1, cZ2, C23
c3

C6

€12, cz20, c21

Mylar Capacitors

Cl7
cl6
Cc15, cig

Electrolytic Capacitors

cl3
c4, C19
Cl, C9
C14

Resistors (1/4 Watt)

R84
R17-R24, RBY
R76
R9~R1l6, R82
R74

R70, R90, R10B
R32=-R48, R71, R75, R94, R95

R80, R81, R83, RB5, RS2, R1QL, RI105,

R109, R110

R57-R67, R96, R97

R1-RE, R2Z5-R32, R49-R56

R73, R77, R79, R86, RE8Z, R103
R102

R98, R99

R93, R106, R107
RrR72

R78
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7400
7403
7404
7405
7486
9602
HE550

100 pF
200 pP
.001 mF
.01 mF
.05 mF
.1 mF

2.2 mF, 16 V
5 mF, 16 V
5mF, 50V
22 mF, 16 V



Registors (1, 2, and 5 Watts}

R91
RGE
R68

Resistors (Trimmer)

R87
R100, R104

Transistors

01-024, Q26, Q28, 029, Q31-035, 037
Q25

Qz7

030, Q36

Dicdes

CR1l, Crll
CR2
CR3
CR4

CR5, CR6, CR8, CR10, CR1Z, CR13, CR14

CR7
CRS

Thyristors
SCR1
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8.2 K, 1 watt
0.5 ohm, 2 watt
5 ohm, 5 watt

PE60O21
MIE6045
2N4920
PE2907

1N5258 (36 volt
IN4Q02 or equal
IN5263 (56 volt
1N5242 (12 wvolt
1N%14 or equal

185264 (60 volt

zZener)

zenar)
zener)

zener)

INSZ31 (5.1 volt zener)

MCR106-4
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DATA ENTRY CARD PARTS LIST

Integrated Circuits

us, uls, Ul9

Ul

U6

U3, Ulo

U2, 04

ule, U117

uv

us

Ull, ©ylz, v20, U2l
Ul3, uld

vz2, U23, U224, U25
U3, vUls

Capacitors (Ceramic)

Ccl

Capacitors (Electrolytic)

c2, c3, c4
c5

Registors (1/4 Watt)

RE, R13

R2, R4, RS, R6, R7, R9, Rl4, R15
R1l

R1, R1l0

R3

Resistors (Trimmer)

R12

Light Emitting Diodes

LED1, LED2
DISPl, DISP2, DISP3, DISP4

Switches

5], 82, 83, 54
55, 56, S7
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7400
7404
7410
7475
7476
7485
7493
74154
74157
74193
9368
9602

.01l mF

10 mF, 16 ¥
50 mF, 16 V

50 X

1/8 inch red LEDs
FND500 seven segment
display

SPDT toggle switch
SPST push button switch



Diodes

CR1, CR2, CR3, CR4 1N914

Miscellaneous
Printed Circuit Board

Wire, Miscellaneous Hardware
Hex Keypad (KPl)
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the AE16KPS PSEUDO-STATIC RAM

THE STORY

(_/'Here’s the memory card that will make aur competitors sit

up and take notice, The AE1EKPS Peseudo-Static FAM card
is designed to fit the IMSAIJALTAIR bus. The price in the
kit Forrm comes to less than 3 cents per bit!! Features
include a high quality circuit board, Roger's Mini-Bus Bar
power distribution, top quality {prime) 4%, 16 pin Dynamic
Ram chips, and prime support circaitry chips.

We call the memary Pseudo-Static because ail refresh and
overhead operations are taken care of on the card. Ta the
processor and usar, the card looks like static memory.
Refresh is accomplished guring T3/T4 time af the pracessor
instruction ferch cycle which means that eyeles need not be
stalen and the memory can run at full speed, We've included
all the "bellzand-whistles’” like memary protect/unprotect
circuitry, full-range addressing in 4K increments, fully
huttered inputs and outputs, and complete examine/deposit
facilities. Best af all, there are MO CRITICAL TIMING
CIRCUITS and NO POTENTIOMETERS to tweak!

A quick word about pricing . . if we followed the yeneral
industry {ead of four times bill of materials, our kit would
cast $600. Which is ta say our pricing refleets markating
concepts . . . not chaap materials! 11!

Specifications

Accasstime ... .o Under 400 nsec
Cycletime .. ... .. .ouvineon.-. Under 500 nsec
Power Reguirements _ . .. ... .. .. +16 Volts at 60 MA

+ 5 Volts at 300 MA
— 5 Volts at 50 MA

Total Power . ... ... ... .... .. .Ln+nder 25 wattsi!]

Piease send me the following:

Rean T
R
ez TET
e

TR SUTELE
IR

[ s
oo

LR
e
urreas

Block Diagram: AE16KPS Pseudo-Static Memory

The AE1SKPS Pseudo-Static Memary card block diagram
shows the general features of the memory system, On card
regulation of the +15, +5, and —5 Velt lines is provided.

A 20 MHZ Qscillator generates the basic asynchronous
clock signals which are applied to a shift register and logic
to generate RS, CAS, MUX, and CHIP SELECT signals. The
hasic access time for the memory chips is 350 nanoseconds
but because of the asynchronous clock, the actual time
varies from 250 te 400 nanoseconds. Full cycla time is
500 1o 550 nanoseconds,

Address decoding eircuitry decodes A2 through Al
A15 is strapped to select either the upper or the lower
32K memory space. Further strap selection allows the
memory to be distributed in 4K increments to any 4K sey-
ment in gither the upper or the lower 32K address space
selected by A5,

Kit price is $348 .95
Assernbled, tested, and burned-in $549.9%

____ 1702 EPROM FROGRAMMER KIT(s] at $189.95 ea.
1702 EFROM PROGRAMMER (s) ASSEMBLED at 299.95 sa.
1702 PHOGRAMMER FOWER SUPPLY (s} at 69.95 sa.
. BRIEFCASE MODELIs} lpragrammer and power installed in
a hriefcase with power supply and interface connectors} 599,95 ea.
— — AE16KPS PSEUDO-STATIC RAM KITi{s} at 349.95 ca.
__ AE16KFS PSEUDO-STATIC RAMIs! ASSEMBLED at 549.95 ea.
HNAME ADDRESS APT.
CITY B STATE ZIP CODE
WE ACCEPT MASTER CHARGE & BANKAMERICARD
Master Charge Expires _
Mumber Data
BankAmericard __ Expires s —
Mumber Date

Caltornia Rendents Add 6.5% State Sales Tax

TOTAL AMOUNT ENCLOSED . _._

ASSOCIATED ELECTRONICS = P. O, BOX 1720A » GARDEN GROVE, CA 92674



ACCESSORIES AND SPECIALS

1702 EPROM FROGRAMMER INTERFACE

Circuitry and saftware listings are supplied fres.of.chargs
with the EPROM FROGRAMMER. The basic interface
connections are shown below.

All lines are TTL compatible and can be driven or read
using TTL eampatible INFUT and QUTPUT PORTS. TWO

COMMUTER
PRARALLEL
TNTERFACE

8-bit output ports are required for DATA TO PROGRAM-
MER and ADDRESS, One B-bit input port is required far
VERIFICATION DATA, Orne status line is required to
sample the R/W line, Gne control line is required to drive
the GO circuitry.

HTATLS

VERFFLURTION

oLTTUT

S0 ADDRLCES

wny VOGS WBE, RO, WGE Y L

T DATA DNIVE

. ACDRELE CHLVE ..o

DATA ENTEY CARE

POWER SUPPLY

A separate, open-chassis power supply is available for the
EPROM Programmer. The Power supply includes +5 Volts
at 2 Amps; —9 Volts at 100 mifliames; and +80 Velts at
400 milliamps. The price complece, assembled and tested
but without power card is $369.95,

PROFILE ZARD

BRIEFCASE UNIT

We will build the programmer, power supply and DB-25
intarface connectors into @ briefease with a front panel,
power cord, and switches,

The displays, keypad. contrals, and socks are also brought
up to and installed on the front pamel, These units are built
up gs required and may take from 2 10 4 weeks for delivery.
The prica complete 1s $589,95,

Associated Electronics Company
P.O. Box 1720A
12444 Lambert Circle
Garden Grove, CA 92641






