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Welcome to the Heath family. We believe you will enjoy assembling your kit and will be pleased with its 
performance. Please read this Consumer Protection Plan carefully. It is a "LIMITED WARRANTY" as 
defined in the U.S. Consumer Product Warranty and Federal Trade Commission Improvement Act. This 
warranty gives you specific legal rights, and you may also have other rights which vary from state to state. 

Heath's Responsibility 
PARTS - Replacements for factory defective parts will be supplied free for 90 days from date of purchase. Replacement parts are 
warranted for the remaining portion of the original warranty period. You can obtain warranty parts direct from Heath Company by writing 
or telephoning us at (616) 982-3571. And we will pay shipping charges to get those parts to you ... anywhere in the world. 

SERVICE LABOR - For a period of 90 days from the date of purchase. any malfunction caused by defective parts or error in design will 
be corrected at no charge to you. You must deliver the unit at your expense to the Heath factory, any Heathkit Electronic Center (units of 
Veritechnology Electronics Corporation). or any of our authorized overseas distributors. 

TECHNICAL CONSULTATION - You will receive free consuitation on any problem you might encounter in the assembly or use of your 
Heathkit product. Just drop us a line or give us a call. Sorry. we cannot accept collect calls. 

NOT COVERED - The correction of assembly errors. adjustments, calibration, and damage due to misuse. abuse, or negligence are 
not covered by the warranty. Use of corrosive solder and for the unauthorized modification of the product or of any furnished component 
will v~d this warranty in its entirety. This warranty does not include reimbursement for inconvenience, loss of use, customer assembly, 
set-up time. or unauthorized service. 

This warranty covers only Heath products and is not extended lo other equipment or components that a customer uses in conjunction with 
our products. 

SUCH REPAIR AND REPLACEMENT SHALL BE THE SOLE REMEDY OF THE CUSTOMER AND THERE SHALL BE NO LIABILITY 
ON THE PART OF HEATH FOR ANY SPECIAL, INDIRECT. INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT 
LIMITED TO ANY LOSS OF BUSINESS OR PROFITS, WHETHER OR NOT FORSEEABLE. 

Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above limitation or exclusion may not 
apply to you. 

Owner's Responsibility 
EFFECTIVE WARRANTY DATE - Warranty begins on the date of first consumer purchase. You must supply a copy of your proof of 
purchase when you request warranty service or parts. 

ASSEMBLY - Before seeking warranty service. you should complete the assembly by carefully following the manual instructions. 
Heathkit service agencies cannot complete assembly and adjustments that are customer's responsibility. 

ACCESSORY EQUIPMENT - Performance malfunctions involving other non-Heath accessory equipment, {antennas, audio compo
nents, computer peripherals and software, etc.) are nol covered by this warranty and are the owner's responsibility. 

SHIPPING UNITS - Follow the packing instructions published in the assembly manuals. Damage due to inadequate packing cannot be 
repaired under warranty. 

ff you are not satisfied with our service (warranty or otherwise) or our products, write directly to our Director of 
Customer Service. Heath Company, Benton Harbor Ml 49022. He will make certain your problems receive 
immediate, personal attention. 
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INTRODUCTION 

The ET A-3400 Memory I/0 Accessory expands the 
capability of the ET-3400 Microprocessor Trainer by 
adding Tiny BASIC and a terminal monitor (both in 
ROM), expansion RAM, and audio cassette program 
storage. The standard Accessory comes with 1,024 
bytes of user RAM memory, which can be expanded 
to a total of 4 ,096 bytes. 

A serial I/0 port provides communication to a stan
dard terminal such as the Heath H9 Video Terminal or 

H36 hard copy terminal. Baud rates are selectable 
from 110 through 9600. Both EIA RS-232 and 20 mA 
current loop interfaces are provided. Machine lan
guage object code may be easily stored using a cas
sette recorder such as the Heath ECP-3801, with or 
without a terminal. The audio cassette storage feature 
plus additional user memory both enhance the ET-
3400 Trainer, and do not require a terminal. With a 
terminal, you can also store BASIC programs on cas
sette tapes. 
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ASSEMBLY NOTES 

TOOLS 

You will need these tools to assemble your kit. 

-------------------------------------------------
OTHER HELPFU=<J)L 1 
TOOLS ~ I 

I 

/ 
NUT STARTER 

1(MAY BE SUPPLIED 
I WITH KITl 
I 
I 

DESOLDERING 
BULB* 

DE SOLDER I NG 
BRAID* 

HEATHKIT 
SOLDERING 

IR ON 

OR 

PENCIL 
SOLDERING IRON 
(25 TO 40 WA1TSI 

I *TO REMOVE SOLDER FROM CIRCUIT CONNECTIONS. 

·------------------------------------------------~ 
ASSEMBLY 

1. Follow the instructions carefully. Read the en
tire step before you perform each operation. 

2. The illustrations in the Manual are called Picto
rials and Details. Pictorials show the overall op
eration for a group of assembly steps; Details 
generally illustrate a single step. When you are 
directed to refer to a certain Pictorial "for the 
following steps," continue using that Pictorial 
until you are referred to another Pictorial for 
another group of steps. 

3. 

4. 

5. 

Most kits use a separate "Illustration Booklet" 
that contains illustrations (Pictorials, Details, 
etc.) that are too large for the Assembly Manual. 
Keep the "Illustration Booklet" with the As
sembly Manual. The illustrations in it are ar
ranged in Pictorial number sequence. 

Position all parts as shown in the Pictorials. 

Solder a part or a group of parts only when you 
are instructed to do so. 
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Each circuit part in an electronic kit has its own 
component number (R2, C4, etc.). Use these 
numbers when you want to identify the same 
part in the various sections of the Manual. 
These numbers, which are especially useful if a 
part has to be replaced, appear: 

In the Parts List, 

At the beginning of each step where a 
component is installed, 

In some illustrations, 

In the Schematic, 

In the section at the rear of the Manual. 

7. When you are instructed to cut something to a 
particular length, use the scales (rulers) pro
vided at the bottom of the Manual pages. 

SAFETY WARNING: Avoid eye injury when you cut 
off excess lead lengths. Hold the leads so they cannot 
fly toward your eyes. 
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SOLDERING 

Soldering is one of the most important operations you 
will perform while assembling your kit. A good sol
der connection will form an electrical connection be
tween two parts, such as a component lead and a 
circuit board foil. A bad solder connection could pre
vent an otherwise well-assembled kit from operating 
properly. 

It is easy to make a good solder connection if you 
follow a few simple rules: 

1. 

2. 

Use the right type of soldering iron. A 25 to 
40-watt pencil soldering iron with a 1/8" or 
3/16" chisel or pyramid tip works best. 

Keep the soldering iron tip clean. Wipe it often 
on a wet sponge or cloth; then apply solder to 
the tip to give the entire tip a wet look. This 
process is called tinning, and it will protect the 
tip and enable you to make good connections. 
When solder tends to "ball" or does not stick to 
the tip, the tip needs to be cleaned and retin
ned. 

NOTE: Always use rosin core, radio-type solder 
(60:40 or 50:50 tin-lead content) for all of the solder
ing in this kit. This is the type we have supplied with 
the parts. The Warranty will be void and we will not 
service any kit in which acid core solder or paste has 
been used. 
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PARTS 

1/4-WATT Resistors will be called out by their resistance value 
inn (ohms), kn (kilohms), or Mn (megohms). Certain 
types of resistors will have the value printed on the 
body, while others will be identified by a color code. 
The colors of the bands and the value will be given in 
the steps, therefore the following color code is given 

---====OR~ 
1/2-WATT 

for information only. Mu1t1p11er 
BANDS: 1 2 3 / /Tolerance 

===tlll••-=== 
1-WATT 

iiiiiii~~~---5-BAND RESISTORS 
(±1%) 

2-WATT 

>-· *Note Wide 
Space 

Band 1 Band 2 Band 3 (if used) 
Multiplier Resistance 

1st Digit 2nd Digit 3rd Digit 

Color Digit Color Digit Color 

Black 0 Black 0 Black 
Brown 1 Brown 1 Brown 
Red 2 Red 2 Red 
Orange 3 Orange 3 Orange 
Yellow 4 Yellow 4 Yellow 
Green 5 Green 5 Green 
Blue 6 Blue 6 Blue 
Violet 7 Violet 7 Violet 
Gray 8 Gray 8 Gray 
White 9 White 9 White 

Capacitors will be called out by their capacitance 
value in µ,F (microfarads) or pF (picofarads) and type: 
ceramic, Mylar*, electrolytic, etc. Some capacitors 
may have their value printed in the following man
ner: 

Digit Color Multiplier 

0 Black 1 
1 Brown 10 
2 Red 100 
3 Orange 1,000 
4 Yellow 10,000 
5 Green 100,000 
6 Blue 1,000,000 
7 Silver 0.01 
8 Gold 0.1 
9 

EXAMPLES: 

151K = 15 x 10 = 150 pF 
759 = 75 X0.1 = 7.5 pF 

Tolerance 

Color Tolerance 

Silver ±10% 
Gold ± 5% 
Brown ± 1% 

First digit of 
NOTE:The letter "R" may be used at times to signify a 
decimal point: as in: 2R2 = 2.2 (pF or µ,F). 

capacitor's value: 1 

Second digit of 
capacitor's value: 5 -----# 

Multiplier: Multiply the 
first & second digits by 
the proper value from the 
Multiplier Chart. 

To find the tolerance of 
the capacitor, look up 
this letter in the Tolerance 
columns. 

*DuPont Registered Trademark 

MULTIPLIER 

FOR THE 
NUMBER: 

0 

1 

2 

3 

4 

5 

8 

9 

MULTIPLY 
BY: 

1 

10 

100 

1000 

10,000 

100,000 

0.01 

0.1 

TOLERANCE OF CAPACITOR 

10 pF OR LETTER 
OVER 

LESS 10 pF 

±0.1 pf B 

±0.25 pf c 
±0.5 pf 0 

±1.0 pf f ±1% 

±2.0 pf G ±2% 

H ±3% 

J ±5% 

K ±10% 

M ±20% 
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PARTS LIST 

Check each part against the following list. Any part 
that is packed in an individual envelope with the part 
number on it should be placed back in the envelope 
after you identify it until it is called for in a step. Do 
not discard any packing materials until all parts are 
accounted for. 

The key numbers correspond to the numbers on the 
"Parts Pictorial" on Page 1 in the separate "Illustra
tion Booklet." 

KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. 

RESISTORS 

NOTES: 

1. All resistors are 1 /4-watt, 5% tolerance unless 
otherwise noted. A fourth color band of silver indi-
cates a 10% tolerance; a fourth band of gold indi-
cates 5% tolerance. 

2. The resistors may be packed in more than one 
envelope. Open all the resistor envelopes in this 
pack before you check them against the Parts List. 

A1 6-470-12 1 47 n (yellow-violet-black} R122 
A1 6-101-i2 1. 100 n {brown-black-brown) R101 
A1 6-151-12 1 150 n (brown-green-brown) R113 
A1 6-471-12 2 470 n {yellow-violet-brown} R121, R129 
A1 6-102-12 9 1000 n (brown-black-red) R105, R108, 

R109, R111, 
R114, R115, 
R123, R130, 
A131 

A1 6-222-12 15 2200 n (red-red-red} R118, A119, 
A124, A126, 
A132, R134 
through A143 

A1 6-332-12 3300 n (orange-orange-red} A106 
A1 6-472-12 5 4700 n (yellow-violet-red) R116, A120, 

R125, R127, 
R128 

A1 6-103-12 4 10 k.O. (brown-black-orange) R102, R104, 
R110, R117 

A1 6-104-12 3 100 kn (brown-black-yellow) R103, R107, 
A112 

To order a replacement part: Always include the 
PART NUMBER. Use the Parts Order Form furnished 
with the kit. If one is not available, see "Replacement 
Parts'' inside the rear cover of the Manual. Your War
ranty is located inside the front cover. For prices, refer 
to the separate "Heath Parts Price List." 

KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. 

CAPACITORS 

Electrolytic Capacitors 

81 25-221 1 2.2 µ,F tantalum C102 
81 25-276 2 4. 7 µ,F tantalum C108, C110 
82 25-924 6 2.2 µ,F electrolytic C105, C106, 

C111, C112, 
C114, C115 

83 25-241 2 1200 µ,F C107, C109 
83 25-272 6000 µ,F C113 

Other Capacitors 

B4 21-71 2 .001 µ,F ceramic C2,C3 
84 21-182 .047 µ,F (473) ceramic C101 
BS 21-46 1 .005 µ,F ceramic C103 
BS 21-95 4 . 1 µ,F ceramic C104, C116, 

C117, C118 
86 27-127 .047 µ,F Mylar C1 

DIODES 

C1 56-56 3 1 N4149 diode 0107, 0108, 
0109 

C1 57-42 2 3A1 diode 0105, 0106 
C1 57-65 4 1 N4002 diode 0101, 0102, 

0103, 0104 
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KEY HEATH QTY. DESCRIPTION 

No. Part No. 
CIRCUIT 
Comp. No. 

TRANSISTORS 
(IC's) 

INTEGRATED CIRCUITS 

NOTE: Transistors (and integrated circuits) are marked for 
identification in one of the the following four ways: 

1. Part number. 
2. Type number. 
3. Part number and type number. 
4. Part number with a type number other than the one 

shown. 

IMPORTANT: If any components are missing from the sealed 
IC package, return the unopened package for replacement. 
Claims for missing IC's will not be honored. 

If you locate damaged or defective IC's, order individual re
placements. Be sure to follow the standard instructions on the 
"Parts Order Form" and on the inside rear cover of the Manual. 
Save defective or damaged components for return instruc
tions. 

CAUTION: The integrated circuits packed in conductive foam 
can be damaged by static voltage. Since these parts are quite 
expensive, do not remove them from their packages until you 
are instructed to do so. 

01 417-874 2N3906 transistor 0101 

01 417-875 4 2N3904 transistor 0102 through 
0105 

02 442-54 µA7805 IC U110 

02 442-633 78M12CKC IC U102 

02 442-664 79M12CKC IC U101 

03 442-616 LM3302N, LM2901 N, U109 
or µ..A775 IC 

03 443-18 7404N IC U104 

03 443-46 7402N IC U107 

03 444-28 74S188N IC U108 

03 443-764 2 2114 IC U117, U118 

03 443-843 MC6820 IC U103 
04 444-24 "TINY BASIC" ROM IC U106 
04 444-51 "Terminal Monitor" U105 

ROMIC 

CONNECTORS - SOCKETS 

E1 432-865 1 3-hole socket 
E2 432-866 3 Spring connector 
E3 432-1062 40-pin connector 8101 
E4 434-253 1 40-pin IC socket 
E5 434-298 3 14-pin IC socket 

E6 434-299 16-pin IC socket 
E7 434-307 2 24-pin IC socket 

KEY HEATH QTY. DESCRIPTION 
No. Part No. 

CONNECTORS - SOCKETS (cont'd) 

ES 434-310 8 18-pin IC socket 
E9 432-1028 1 25-hole socket 

E10 432-1031 25 Female connector pin 
E11 432-1032 1 25-hole connector shell 

E12 432-1033 25 Male connector pin 

E13 434-107 2 Phono socket 
E14 434-148 AC power socket 

E15 438-4 2 Phono plug 
E16 438-26 2 Red phone plug 

HARDWARE 

CIRCUIT 
Comp. No. 

$102 

NOTE: The hardware may be in more than one packet. Open 
all the hardware packets according to their size before you 
check the hardware. 

Hardware is shown actual size. To identify a piece of 
hardware, place it over the illustration. 

Fi 250-13 2 6-32 x 1" screw 

F2 250-89 8 6-32 x 3/8" screw 
F2 250-381 9 6-32 x 3/8" black screw 

F3 250-273 2 4-40 x 3/8" screw 

F4 250-1325 16 6-32 x 1 /4" black screw 
F5 250-1305 1 #6 x 5/8" self-tapping screw 

F6 252-2 2 4-40 nut 
F7 252-3 4 6-32 nut 
F8 252-22 3 Speed Nut* 
F9 254-1 2 #6 lockwasher 
F10 254-9 2 #4 lockwasher 
Fi 1 255-71 2 Long threaded spacer 
F12 255-142 8 Short threaded spacer 
F13 259-1 2 #6 solder lug 
F14 423-11 Fuseholder 

CIRCUIT BOARD - CABINET - SHIELD 

85-2146-1 
90-1275-1 
90-1276-1 

Gi 206-1288 

Circuit board 
Cabinet top 
Cabinet bottom 
Shield 

WIRE - LINE CORD 

89-54 1 Line cord 
340-8 6" Bare wire 
344-35 8" Orange wire 
344-59 8" White wire 
347-55 20" 8-wire flat cable 
344-33 12" Large black wire 
344-50 8" Small black wire 
343-11 48" Shielded wire 
134-1034 40-conductor flat cable 

*Registered Trademark, Tinnerman CompanYi 
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KEY HEATH QTY. DESCRIPTION 
No. Part No. 

wUSCELLANEOUS 

H1 45-615 Toroid coil 
H2 54-920 Power transformer 
H3 60-619 Rocker switch 
H4 73-3 Rubber grommet 
HS 73-92 Foam gasket 
H6 75-90 Paper insulator 
H7 75-754 Strain relief 

206-1415 5" x 12" foil shield 
H8 261-34 4 Foot 
H9 346-67 2·· Shrinkable tubing 
H10 352-13 1 Silicone grease 
H11 354-5 3 Short cable tie 
H12 354-7 2 Long cable tie 
H13 421-42 3/8-ampere slow-blow fuse 
H14 431-1 2-lug terminal strip 
H15 431-83 5-lug terminal strip 

490-185 Desoldering braid 

0 ~ Y:i % (INCHES) 2 
I 1(8 I 3:8 I !l[a I 7 ~8 I 

I I I I I I I I I I Ii jP ii If I I ' I I r r ' I I 
.J 15 1 (CM) 2 3 15 8 

CIRCUIT 
Comp. No. 

L1 
T1 
SW1 

F1 

' I 

I 

3 

I I 

I 
8 

I ' 
I 

KEY HEATH QTY. DESCRIPTION 
No. Part No. 

PRINTED MATERIAL 

J1 

I 

r 
9 

391-34 
597-260 

4 

I I I 
I 

10 

I I 
I ' . I 

I 
11 12 

"Heathkit" label 
Parts Order Form 
Assembly Manual (See Page 1 
for part number). 
Software Reference Manual 
(See Page 1 
for part number). 

5 6 
l I I I I I ' ' I I ' 

' 
I 

I 
I 

I I 
13 1-4 11!1 HS 

' 
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CIRCUIT 
Comp. No. 

7 

I 

I I 
I 

17 
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STEP-BY-STEP ASSEMBLY 

CIRCUIT BOARD ASSEMBLY 

START• 
In the following steps, you will be 
given detailed instructions on how to 
install and solder the first part on the 
circuit board. Read and perform each 
step carefully. Then use the same 
procedure whenever you install parts 
on a circuit board. 

( ) Position the circuit board as 
shown with the printed side 
(not the foil side) up. 

( ) Rl 19: Hold a 22000 (red-red-red) 
resistor as shown and bend the 
leads straight down with long
nose pliers to fit the hole spacing 
on the circuit board. 

( ) Push the leads through the holes 
at the indicated location on the 
circuit board. The end with 
color bands may be positioned 
either way. 

{ ) Press the resistor against the cir
cuit board. Then bend the leads 
outward slightly to hold the re
sistor in place. 

The steps performed in this Pictorial are 
in this area of the circuit board. 

PART 
NUMBER 

IDENTIFICATION 
DRAWING 

r- -" ~---
----, 1 

" c_---=~-~./r--~ 

~!r § 
,1 

~· 

000 

-

PICTORIAL 1-1 

[ 

I§ ~ f§'ff i'fi**il 

CONTI NU EO 
( } Solder the resistor leads to the 

circuit board as follows: 

1. Push the soldering iron 
tip against both the lead 
and the circuit board foil. 
Heat both for two or three 
seconds. 

SOLDERING 
IR ON 

COMPONENT 
LEAD 

BOARD 

2. Then apply solder to the 
other side of the connec
tion. IMPORT ANT: Let 
the heated lead and the 
circuit board foil melt the 
solder. 

S 0 L DER 

FOIL" 

3. As the solder begins to 
melt, allow it to flow 
around the connection. 
Then remove the solder 
and the iron and let the 
connection cool. 

( ) Hold the lead with one hand 
while you cut off the excess lead 
length close to the connection. 
This will keep you from being hit 
in the eye by the flying lead. 

{ ) Check each connection. Com
pare it to the illustrations on 
Page 11. After you have 
checked the solder connec
tions, proceed with the assem
bly on Page 12. Use the same 
soldering procedure for each 
connection. 
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A GOOD SOLDER CONNECTION ,-------------------, 
I Solder Flows Outward /" I 

And Gradually Blends .( / / / 
With The Foil And The /// , / Sold

1 
ering I 

L d / / // ron 
ea · / / / / "-...... Positioned I 

1 
/ /' /' Correctly I 

I 
When you heat the lead and the circuit board foil at the same I 
time, the solder will flow evenly onto the lead and the foil. I 

I The solder will make a good electrical connection between I 
Lt~~~~ t!!! ~l.:.... ___________ -~ 

POOR SOLDER CONNECTIONS 

Page 11 

----~------------------------~-----, I Solder Does Not Flow Sold A T / / / / I . ,, er ppears o /-< , S 1 . 
I 0;1to Les.d. A Hard Rosin / Fl I d A d s·t O / / . o dering 

BPad S;·rrounds And </ ,, ow nwar n. 1 n // / / '-- Iron 

I ln~ulattt:S Connection. ROSIN /// , "'Soldering Top Of Foil. // ~ / Positioned 
//,, / ,,( Iron / /' ,/ Incorrectly I ///' / ' Positioned FOIL I / /',,." Incorrectly 

I When the lead is not heated sufficiently, the solder When the foil is not heated sufficiently the solder will I will not flow onto the lead as shown above. To car- blob on the circuit board as shown above. To correct, I rect, reheat the connection and, if necessary, apply a reheat the connection and, if necessary, apply a small I 
I small a~ount of additional solder to obtain a good a.mount of additional solder to obtain a good connec- I 
1 connection. hon. 1 

.._ __________________________________ _ 
SOLDER BRIDGES 

A solder bridge between two adjacent foils is shown 
in photograph A. Photograph 8 shows how the con
nection should appear. A solder bridge may occur if 
you accidentally touch an adjacent previously sol
dered connection, if you use too much solder, or if 
you "drag" the soldering iron across other foils as you 
remove it from the connection. A good rule to follow 
is: always take a good look at the foil area around each 
lead before you solder it. Then, when you solder the 
connection, make sure the solder remains in this area 
and does not bridge to another foil. This is especially 
important when the foils are small and close together. 
NOTE: It is alright for solder to bridge two connec
tions on the same foil. 

Use only enough solder to make a good connection, 
and lift the soldering iron straight up from the circuit 
board. If a solder bridge should develop, turn the 
circuit board foil-side-down and heat the solder be
tween connections. The excess solder will run onto 
the tip of the soldering iron, and this will remove the 
solder bridge. NOTE: The foil side of most circuit 
boards has a coating on it called "solder resist." This 
is a protective insulation to help prevent solder 
bridges. 

B 

A 

SOLDER 
BRIDGE 
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NOTE: Make sure you installed the 
2200 0 resistor on Page 10. 

) R129: 470 !l (yellow-violet
brown). 

) R121: 470 !l (yellow-violet
brown). 

Rl 14: 1000 0 [brown-black-red). 

This resistor should have been in
stalled in Pictorial 1-1. 

Rl 11: 1000 n (brown-black-red). 

) R112: 100 kn (brown-black
yellow). 

Install three 22oon (red-red-red) resis
tors. 

R143. 

R142. 

R141. 

Solder the leads to the foil and cut 
off the excess lead lengths. 

The steps performed in this Pictorial are 
in this area of the circuit bofl.rd. 

IDENTIFICATION 
DRAWING 

PICTORIAL 1-2 

PART 
NUMBER 

It§ ~ 1#ih9¥f i''MI 

R124:. 

R126. 

R118. 

R136. 

R132. 

Solder the leads to the foil and cut 
off the excess lead lengths. 
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Install five 4700 n (yellow-violet-red) 
resistors at the following locations. 

) Rt25. 

) Rt27. 

) Rt28. 

) R120. 

) Rt16. 

R110: 10 k!l (brown-black
orange). 

The steps performed in this Pictorial are 
in this area of the circuit board. 

IDENTIFICATION 
DRAWING 

§ 
• 

PICTORIAL 1-3 

PART 
NUMBER 

Page 13 

CONTINUEO 
Install five 1000 0 (brown-black-red] 
resistors at the following locations. 

) Rto9. 

Rt05. 

Rt OB. 

) Rt23. 

) R115. 

} Solder the leads to the foil and cut 
off the excess lead lengths. 
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) R101: 100 0 (brown-b1ack
brown). 

J R113: 150 0 (brown-green
brown]. 

R122: 47 0 (yellow-violet-black]. 

R117: 10 kO (brown-b1ack
orange]. 

R130: 1000 !1 (brown-black-red]. 

) R131: 1000 n (brown-black-red]. 

The steps performed in this Pictorial are 
in this area of the circuit board . 

• 
;:]_PART 
~ NUMBER 

IDENTIFICATION 
URA WING 

PICTORIAL 1-4 

CE ~•ff!i9¥fHElil 

CONTINUE O 
( ) R103: 100 k!l (brown-black

yellow). 

} R 104: 10 kn (brown-black
orange). 

( ) R 107: 100 kJ1 (brown-black
yellow). 

) R106: 3300 0 (orange-orange
red). 

R102: 10 kn (brown-black
orange). 

( ) Solder the leads to the foil and cut 
off the excess lead lengths. 
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Install six 2200 n [red-red-red) resis
tors at the following locations. 

) R138. 

R137. 

R140. 

R139. 

R134. 

R135. 

Solder the leads to the foil and cut 
off the excess lead lengths. 

NOTE: When you install an IC socket, 
use the following procedure. 

1. Be sure all the pins are straight. 

2. Insert the pins into the holes. 

3. Turn the circuit board over and 
be sure the correct number of pins 
extend from the board. If not, one 
or more pins may be bent under 
the socket. Remove the socket, 
straighten the pins, and reinstall 
the socket. 

4. Solder the pins to the foil as you 
install each socket. 

The steps performed in this Pictorial are 
in this area of the circuit board. 

IDENTIFICATION 
DRAWING 

PICTORIAL 1-5 

Page 15. 

Install 18-pin IC sockets at the eight 
following locations: 

U112. 

U111. 

U114. 

U113. 

U116. 

Ut15. 

U118. 

U117. 
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14-pin IC socket at U109. 

24-pin IC socket at U105. 

24-pin IC socket at U106. 

14-pin IC socket at U104. 

40-pin IC socket at 0103. 

The steps performed in this Pictorial are 
in this area of the circuit board. 

IDENTIFICATION 
DRAWING 

PART 
NUMBER 

PICTORIAL 1-6 

lg ~111eaP¥tH11t 

( ) 14-pin IC socket at U107. 

( ) 16-pin IC socket at U108. 

Carefully check each socket for solder 
bridges between pins. If a solder bridge 
has occurred, hold the circuit board 
foil-side-down as shown, and hold the 
soldering iron tip between the two 
points that are bridged. The solder will 
flow down the soldering iron tip. 

IC 
CIRCUIT SOCKET 

BOA\ I 

ml~1'm'W~am 
~~OLDER 

SOLDER I NG /ll ll BR I OGE 

IR ON 

) S101: Install the 40-pin connector 
as shown below. Guide the short 
pins of the connector through the 
holes on the circuit board and 
solder the pins to the foil. 
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) Cut eight 3/4" bare wires; then 
bend each one into a loop. These 
will be used for jumper wires in 
the following steps. 

NOTE: When you install each jumper 
wire, push the loop as far as possible 
into the circuit board holes. Bend the 
free ends of each wire slightly, and pull 
the loop upward. Then solder the wires 
to the foil. 

EIA or 20 mA CURRENT 
LOOP (TTY) 
In the following steps, you will select 
the type of signals (EIA or 20 mA cur
rent loop} for use with your terminal. 
Refer to the "Operation" section (Page 
49) of this Manual and determine 
which type of signal you want to use 
and perform only that section as de
scribed below. If you use the H36 DEC 
Writer or another 20 mA current loop 
terminal, perform the step under 20 
mA "Current Loop." If you intend to 
use the Heath H9 Video Terminal or 
another RS-232 terminal, perform the 
step under "EIA RS-232." 

20 mA CURRENT LOOP 
( } Install three jumper wires at the 

circuit board holes marked TTY. 

The steps performed in this Pictorial are 
in this area of the circuit board. 

~~PART 
- NUMBER 

IDENTIFICATION 
DRAWING 

PICTORIAL 1-7 

Page 17 

CONTINUEO 
EIA RS-232 

( ) Install four jumper wires at the 
circuit board holes marked RS-
232. 
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500 mV or 50 mV 

The following jumper wire selects the 
proper audio output level to your tape 
recorder. 

( ) Connect one end of a jumper 
wire to the hole shown in the 
Pictorial. 

( ) If you usetheAUX or LINE inputs 
on your tape recorder, connect the 
free end of the jumper wire to the 
500 m V circuit board hole. If you 
use the MIC input on your tape 
recorder, connect the free end of 
the jumper wire to the 50 mV cir
cuit board hole. 

Terminal Baud Rate 

In the following step, you will install 
jumper wires to match the baud rate of 
your terminal. Some common speeds 
are: 

• Teletype - 110. 
• H36 DEC Writer (High speed 

mechanical) - 300. 
• Heath H9 Video Terminal -

600. 

Refer to the following table and 
locate the baud rate that is re
quired for your terminal; then in
stall only the jumper wire( s) 
listed. 

BAUD 
RATE 

110 
300 
600 

1200 
2400 
4800 
9600 

JUMPER(S) 
INSTALLED 

No jumpers 
J101 }102 J103 

J102 
J101 J102 

J103 
J101 J103 

J102 }103 

The steps performed in this Pictorial are 
in this area of the circuit board. 

IDENTIFICATION 
DRAWING 

NUMBER 

PICTORIAL 1-8 

CONTINUE<? 
NOTE: Before you install an electroly
tic capacitor, look at it and identify the 
leads. One lead will have a plus ( +) 
mark or a minus ( - ) mark near it. Be 
sure to install the positive lead in the 
positive-marked hole. Be careful; only 
the negative lead may be marked. 

IDENTIFIED IDENTIFIED 
LEAD IS LEAD IS 

NEGATIVE(-) POSITIVE(+) 

(+) 

MA PL U 5 
{-) ~ u MARK 

.ii\·~ 

C111: 2. 2 µ.F electrolytic. 

C106: 2.2 µ.F electrolytic. 

NOTE: Before you install ceramic 
capacitors, use long-nose pliers to re
move the excess insulation from the 
capacitor leads. 

REMOVE g~ )~A HI::---', 
l N s u LAT I 0 N I ~/ __...... 

ON LEADS~ 

) Cl 16: .1 µ.F ceramic. 

C104: .1 µ.F ceramic. 

C103: .005 µ.F ceramic. 

Solder the leads to the foil and cut 
off the excess lead lengths. 
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CONTINUEv 
C109: 1200 µF electrolytic. 

C107: 1200 µF electrolytic. 

Solder the leads to the foil and cut 
off the excess lead lengths. 

( ) Route a long cable tie through 
the holes in the circuit board, as 
shown below, and around the 
two 1200 µF capacitors. Make 
sure the head of the cable tie is 
positioned as shown. Then pass 
the free end of the tie through 
the head, pull the tie tight, and 
cut off the excess tie end. 

The steps performed in this Pictorial are 
in this area of the circuit board. 

PART 
NUMBER 

IDENTIFICATION 
DRAWING 

PICTORIAL 1-9 
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CONTINUE v 
( ) C101: .047 µF (473) ceramic. 

\1===============================1 

J NOTE: When you install tantalum 
capacitors, be sure to position the plus 
r +)or color dot marked lead in the plus 
marked hole in the circuit board. 

C102: 2.2 µF tantalum. 

C108: 4.7 µF tantalum. 

C105: 2.2 µF electrolytic. 

C112: 2.2 µF electrolytic. 

Cl 10: 4.7 µF tantalum. 

Solder the leads to the foil and cut 
off the excess lead lengths. 
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In the next two steps, you will install 
diodes. Be sure you install each diode 
as follows: 

IMPORTANT: TllE BAN OED END or DIODES CAN 
BE MARKED lh' A NUMBER or WAYS. 

BANDED END 

CAUTION: ALWAYS POSITION THE 
BANDED END AS SHOWN ON THE 
CIRCUIT BOARD. 

BAND~~ SOLi D BODY 
. I ==e:::::J== 

.. · ... ' .:;;· .. : .. ::.+·::.:-:-:·:. BANDED END 

.. :://~::~'::'.·','~ 
.. · .. ·.·:::·:· .BAND GLAS S "-._ 

BODY COLORED 
END 

If your diode has a solid body, the band 
is clearly defined. If your diode has a 
glass body, do not mistake the colored 
end inside the diode for the banded 
end. Look for a band painted on the 
outside of the glass. 

D105: 3Al diode (#57-42). 

D106: 3Al diode (#57-42). 

Solder the leads to the foil and cut 
off the excess lead lengths. 

Cl 15: 2.2 µF electrolytic. 

Cl 17: .1 µ.F ceramic. 

C118: .1 µ.F ceramic. 

The steps performed in this Pictorial are 
in this area of the circuit board. 

PART 
NUMBER 

IDENTIFICATION 
DRAWING 

PICTORIAL 1-10 

CONTI NU EO 
Ct 13: 6000 µ.F electrolytic. 

Solder the leads to the foil and cut 
off the excess lead lengths. 

( ) Route a long cable tie through 
the holes in the circuit board as 
shown, and around the 6000 µF 
capacitor. Make sure the head of 
the cable tie is positioned as 
shown. Then pass the free end 
through the head, pull the tie 
tight and cut off the excess tie 
end. 
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NOTE: When you install each of the 
following IC's, position the metal heat 
sink of the IC over the outline of the 
heat sink on the circuit board. Insert 
the IC leads into the circuit board 
holes. Position the bottom of the IC 1/4" 
above the circuit board. Then solder 
the leads to the foil and cut off the 
excess lead lengths. 

) U102: 7BM12CKC integrated cir
cuit. 

U101: 79M12CKC integrated cir
cuit. 

NOTE: When you install the diodes in 
the next seven steps, be sure to position 
the banded ends as shown. 

CAUTION: ALWAYS POSITION THE 
BANDED END AS SHOWN ON THE 
CIRCUIT BOARD. 

BAND~~ SOLi D BODY 
. I ===«::::]== 

..... ' .:·.::.·:·.::,+·=.:-:-:.- BANDED END 

... /:~~D~ 
BODY COLORED 

END 

If your diode has a solid body, the band 
is clearly defined. If your diode has a 
glass body, do not mistake the colored 
end inside the diode for the banded 
end. Look for a band painted on the 
outside of the glass. 

( J D109: 1N4149 diode (#56-56). 

The steps performed in this Pictorial are 
in this area of the circuit board. 

PART 
NUMBER 

IDENTIFICATION 
DRAWING 

+ + 

+ 

PICTORIAL 1-11 
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D102: 1N4002 diode (#57-65). 

D103: 1N4002 diode (#57-65). 

D104: 1N4002 diode (#57-65). 

D107: 1N4149 diode (#56-56). 

DlDB: 1N4149 diode (#56-56). 

Solder the leads to the foil and cut 
off the excess lead lengths. 

NOTE: When you install each of the 
following transistors, position the flat 
of the transistor over the outline of the 
flat on the circuit board. Then insert 
the transistor leads into their correct E, 
B, and C holes. Solder the leads to the 
foil and cut off the excess lead lengths. 

) Q102: 2N3904 [#417-875} transis
tor. 

1 Q101: 2N3906 (#417-874) transis
tor. 

Q103: 2N3904 ( #417-875) transis
tor. 

} Q104: 2N3904 (#417-875) transis
tor. 

Q105: 2N3904 (#417-875) transis
tor. 
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START• 
I 

( ) Locate the 8" orange wire, the 8" 
white solid wire, and the 8" small 
black wire. 

( J Remove 1/8" of insulation from 
one end and 1/4" of insulation 
from the other end of each wire. 

{ ) Install and solder a spring con-
nectar on the 1/8" prepared end 
of each wire. 

BEND OVER 

~ d AND 

~ SPRING ---
CONl\JECTOR 

( ) Cut both leads of a 2.2 µF elec-
trolytic capacitor to 3/8". 

--f 3(8" r-
- l[ D 2.2µF 

( ) Place the orange and black 
wires side by side as shown below 
and solder the 2.2 µF capacitor 
leads to the connector tabs. Make 
sure you solder the positive ( +) 
lead of the capacitor to the con-
nector on the orange wire. 

NEGATIVE 

~ LEAD 

~ POSl?i~ 
LEAD ORG 

The steps performed in this Pictorial are 
in this area of the circuit board. 

PART 
NUMBER 

IDENTIFICATION 
DRAWING 

ORG BLK WHT 

PICTORIAL 1-12 

IE ~ i§f Pf!Hfi*'il 

CONTI N UEO 
( ) Install the spring connector (on 

the white wire you prepared ear
lier) into the 3-hole socket as fol
lows: 

1. Position the 3-hole socket so 
its slots are up as shown. 

2. Position the spring connector 
on the white wire so its lock
ing tab is up as shown. 

3. Push the spring connector 
into socket hole 1 until the 
pin locks in place. 

( ) Position the spring connectors on 
the 2-wire/capacitor combination 
so their locking tabs are up as 
shown. Push the spring connector 
on the black wire into socket hole 
2 and the connector on the orange 
wire into hole 3. If necessary, 
push the leads of the capacitor to
gether; then push the spring con
nectors into the holes until the 
pins lock in place. 

Connect the three wires coming from 
the 3-hole connector shell to the circuit 
board as follows: 

White wire to hole WHT. 

Black wire to hole BLK. 

Orange wire to hole ORG. 

Solder the wires to the circuit 
board foil and cut off the excess 
wire lengths. 



I~ ~·H&d''fi**il 

Cut a 9" length of B-wire flat cable. 

Use diagonal cutters or a knife to 
start separating the red and brown 
wires from the cable; then sepa
rate and discard the red and 
brown wires. 

Refer to Detail 1-13A (Illustration 
Booklet, Page 2) and prepare the 
ends of the remaining 6-wire ca
ble. 

Connect the 1/4" ends of the p1 epared 
6-wire cable to the circuit board in the 
following steps. 

J Gray wire to hole +TTY. 

Violet wire to hole RS-232 GND. 

Blue wire to hole +TTY. 

Green wire to hole -TTY IN. 

) Yellow wire to hole TO PIN 6. 

Orange wire to hole TO PIN 5. 

Solder the wires to the circuit 
board foil and cut off the exces
wire lengths. 

NOTE: The other end of this cable will 
be connected later. 

(INCH!:S) 2 

, I I , 
lil'lllii j I I I I I I ·, 

0 .!I 1 (CM) 2 3 4 

The steps performed in this Pictorial are 
in this area of the circuit board. 

IDENTIFICATION 
DRAWING 

PART 
NUMBER 

PICTORIAL 1-13 
3 4 

+ 

+ 

1
, 11 I \ I ' I ,' I I 

I I I I I 
I I I I I I 

e 7 8 9 10 ,, 12 
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+ ~ l( 
-CI- \ .I -
-c::a- _/ 
--c:.-

+ --c:.-

DC 
5 

·,I I 
13 

I I 

I 

6 

I 1 I I I 
i I f 

14 115 

I I ' I 
1 1 

HI 17 

7 

I 
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STARY• 
( ) Cut an 1111 length of 8-wire flat 

cable. 

( ) Separate the brown through yel
low 4-wire cable from the green 
through gray 4-wire cable. Set the 
green through gray cable aside. 

Refer to Detail 1-14A (Illustration 
Booklet, Page 2) and prepare the 
ends of the brown through yell ow 
cable. 

Connect the 1/4" ends of the prepared 
4-wire cable to the circuit board in the 
following steps. Solder each wire as 
you connect it. 

( ) Brown wire to hole CASSETTE 
OUT. 

Red wire to hole CASSET
TE GND. 

The steps performed in this Pictorial are 
in this area of the circuit board. 

PART 
NUMBER 

IDENTIFICATION 
DRAWING 

+ 

PICTORIAL 1-14 

CASSETTE 
GNO-

I@ ~·¥1*-SFHH*•I 

) Yell ow wire to hole CASSETTE 
IN. 

) Orange wire to hole CASSETTE 
GND. 
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) Cut a 9" length of the green 
through gray 4-wire cable. 

Refer to Detail 1-15A {Illustration 
Booklet, Page 2) and prepare the 
ends of the green through gray 
cable. 

Connect the 1/4" ends of the prepared 
4-wire cable to the circuit board in the 
following steps. 

) Gray wire to hole -TTY/RS-232 
OUT. 

) Violet wire to hole -TTY/RS-232 
OUT. 

Blue wire to hole GND. 

Green wire to hole RS-232 IN. 

Solder the wires to the circuit 
board foil and cut off the excess 
wire lengths. 

Set the circuit board aside and proceed 
to "Cabinet Assembly and Wiring." 

The steps performed in this Pictorial are 
in this area of the circuit board. 

PART 
NUMBER ----1~~~L 

,.. 
I 

r· -" 
"'-•--, I 

\ 
-~ 

IDENTIFICATION 
DRAWING 

... , 

PICTORIAL 1-15 

----

Page 25 
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CABINET ASSEMBLY AND WIRING 

PLASTIC 
FOOT 

0 

0 

CABINET 
BOTTOM 

0 

0 

PICTORIAL 2-1 

0 

0 

Refer to Pictorial 2-1 for the following steps. 

Turn the cabinet bottom upside down. 

Remove the paper backing from the four feet 
and press them in place on the cabinet bottom 
1/4" from the four corners as shown. 

Refer to Pictorial 2-2 (Illustration Booklet, Page 2) for 
the following steps. 

( ) Position the cabinet bottom on your work area 
as shown. 

NOTE: When the following steps call for hardware, 
use black screws only where specified. 

Q 1_4 Y2 3/.. (INCHES) 

I , !8 I 3~8 I ere I 7 ;e I I I I I I 

tT'rl· j I I I 'f ' t ' I I 
Q e 1 (CM) '2 3 4 

2 

I ', I I I . 
f I I 
e e 

3 

I I I I I l t 

I I I I 
a 9 

SHORT 
THREADED 

SPACER 

<=:;{tfil~llll"\~f 1\:m>· 

I 

'

6-32 x 1/4" 
BLACK 
SC REW 

Detail 2-2A 

( ) Refer to Detail 2-2A and loosely mount a short 
threaded spacer at A using a 6-32 x 1/4" black 
screw. 

( ) In the same manner, loosely mount seven short 
threaded spacers at B, C, D, E, F, G, and H. 

Refer to Detail 2-2B for the next three steps. 

l ) Scrape the paint from around holes J and K on 
the inside of the cabinet bottom. 

l ) Mount a #6 solder lug at J using a 6-32 x 3/8" 
screw and a 6-32 nut. Be sure to position the 
solder lug as shown in the Pictorial. 

l ) Inthesamemanner,mounta#6solderlugatK. 

® 6-32 NUT 

~ #6 LOCKWASHER 

SCRAPE PA I NT 

.... ,;::;~;;·~l!!!~\j}:' 
I 

'

6-32 x 3/8" 
BLACK 
SCREW 

Detail 2-2B 
4 5 6 7 

I I I I l I I 'I I I' I I I J I I I I I I ' I , I j I I I I 
I 

10 ,, 12 13 14 15 15 17 
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NOTE: To prepare a wire, as in the following step, cut 
it to the indicated length and remove 1/411 of insula
tion from each end. If not already done, tightly twist 
each wire end and apply a small amount of solder to 
hold the fine strands together. 

( ) If it has not already been done, cut back 2-1/2 11 of 
the outer insulation on the three-wire end of the 
line cord. Cut an additional 1 11 from the ends of 
the black and the green line cord wires. Prepare 
the wire ends. 

( ) Pass the 3 11 end of the line cord through hole L; 
then refer to Detail 2-2C and attach the strain 
relief and line cord to the cabinet bottom. 

I. INSERT THE PREPARED E1~D OF THE LINE CORD 
THROUGH THE SHOLJLDER ON THE STRAIN RELIEF 
AND EsACK THROUGH THE LOWER HOLE. 

SHOULDER 

2. ROUTE THE PREPARED END OF THE LINE CORD 
BACK THROUGH THE SIDE HOLE IN THE STRAIN 
RELIEF AND PULL IT TIGHT. 

#6 x 5/8" 
S ELF TA P P I NG ,:):; 
~REW ,..-:·:·::·:·:"\ 

~1t,;~ 
/·;-::· """""'-~~~~ 

3. FASTEN THE STRAIN RELIEF TO THE CABINET 
WITH A #6 x 5/8" SELF-TAPPING SCREW. 

Detail 2-2C 

Refer to Pictorial 2-3 (Illustration Booklet, Page 3) for 
the following steps. 

( J Prepare a 2" large black wire. 
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( ) Remove an additional 1/4 11 of insulation (1/2" 
total) from one end of the 2" black wire. 

Refer to Detail 2-3A for the next two steps. 

( } Connect the 1/211 end of the 2" black wire to 
screw terminal 3 of the AC power socket Mas 
shown in the inset drawing. Tighten the screw 
securely. 

( ) Guide the 2
11 black wire and AC power socket 

into hole M. Be sure the screw terminal is facing 
down as shown; then push the socket until it 
snaps into place. 

Detail 2-3A 

( ) SWl: Refer to Detail 2-3B and position the 
rocker switch so the ON lettering appears as 
shown. Guide the switch into hole SWl; then 
push the switch until it snaps into place. 

Detail 2-3B 
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NOTES: 

1. In the following steps, (NS) means not to solder 
a connection because other wires or leads will 
be connected later. "S-" with a number, such as 
(S-3), means to solder the connection. The 
number following the "S" tells how many wires 
are at the connection. After you solder a wire to 
lead, cut off any excess lengths. 

2. Make "mechanically secure" connections as 
shown in the inset drawing on Pictorial 2-3. 

( ) Connect the end of the black wire coming from 
AC socket M terminal 3 to solder lug J (S-1). Be 
sure to make a mechanically secure connection. 

( ) Connect the end of the green line cord lead to 
solder lug K. Make a mechanically secure con
nection (S-1). 

( } Refer to Detail 2-3C and mount a 5-lug terminal 
strip at TSl using a 6-32 x 3/8" screw, a 6-32 
nut, and a #6 lockwasher. Be sure to position 
the terminal strip as shown in the PictoriaL 

@6-32 NUT 

~::;:~:L:::: IP 

BLACK 
SCREW 

Detail 2-3C 

Refer to Detail 2-3D for the following two steps. 

( ) Mount the fuseholder at Fl using the hardware 
supplied in the fuseholder package. Be sure the 
end lug on the fuseholder is facing the bottom of 
the cabinet as shown. 

NOTE: A 3/8"-ampere slow-blow fuse was supplied 
with this kit for 120 V AC line voltage. If the line 
voltage in your area is 240 VAC, you must obtain a 
3/16- ampere, 250 V AC slow-blow fuse. 

( ) Fl: Remove the fuseholder cap, and install the 
proper fuse in the fuseholder. Then replace the 
cap. 

'@ ~•§!ff'FHH1i 

Detail 2-3D 

( ) S102: Refer to Detail 2-3E and mount the 25-
hole socket S102 using two 4-40 x 3/8" screws, 
two #4 lockwashers, and two 4-40 nuts. Make 
sure the socket is positioned as shown. 

Detail 2-3E 
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~NO SOCKET 

' WASHER 

' 

Detail 2-3F 

:,/e (2 
l!.!1~ 
~__.... 

BEND 

Refer to Detail 2-3F for the following two steps. 

( J 

( ) 

Mount a phono socket at P using the hardware 
supplied with the socket. Make sure the solder 
lug is positioned as shown in the Pictorial, then 
bend it up slightly as shown in the Detail. 

Mount a phono socket at R using the hardware 
supplied with the socket. Make sure the solder 
lug is positioned as shown in the Pictorial, then 
bend it up slightly as shown in the the Detail. 

Detail 2-3H 
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6 -3 2 x 3 Is" · ·:~·~:;~~ 

:;.::: s I LI CONE l/l~I NUT 
GREASE I 111 

Detail 2-3G 

Refer to Detail 2-3G for the following two steps. 

( ) Refer to the inset drawing and open the silicone 
grease pod. Apply a liberal amount of grease to 
the bare metal side of the µ,A7805 integrated 
circuit ( #442-54). 

( } U110: Mount the integrated circuit at U110 
using a 6-32 x 3/811 screw, a #6 lockwasher, and 
a 6-32 nut. Face the bare metal side of the IC 
against the mounting surface. Be sure to posi
tion the IC as shown in the Pictorial. 

Refer to Detail 2-3H for the following three steps. 

( ) 1. Mount two long threaded spacers at T1 using 
two 6-32 x 3/8" black screws. 

( 1 2. Pass the following transformer leads through 
a rubber grommet as shown: black-green, 
black-red, black-yellow, and black. 

( ) 3. T1: Mount the power transformer on the long 
threaded spacers at T1 using two 6-32 x 1" 
screws. Be sure the transformer leads are 
positioned as shown. 

Refer to Pictorial 2-4 (Illustration Booklet, Page 3) for 
the following steps. 

( ) Prepare three 2-1/2" large black wires. 

NOTE: In the following steps, be sure to make 
mechanically secure connections. 

( ) Connect a 2-1/2 11 black wire from switch SWl 
lug 2 (S-1) to fuseholder Fl lug 2 (S-1). 
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l ) Connect a 2-1/2" black wire from AC power 
socket M lug 2 (S-1) to the eyelet in terminal 
strip TS1 lug 2 (S-1). 

( ) 

( ) 

( ) 

( ) 

Connect a 2-1/2 11 black wire from socket M lug 1 
to the eyelet in terminal strip TS1 lug 4 (S-1). 

Connect the black line cord wire to fuseholder 
Fl lug 1 (S-1). 

Connect the white line cord wire to terminal 
strip TS1 lug 1 (NS). 

Cut the leads of two .001 µF ceramic capacitors 
(#21-71) to 1/2". Use these two capacitors in the 

next two steps. 

C3: Connect a .001 µF ceramic capacitor be
tween terminal strip TS1lugs2 (NS) and 3 (NS). 

CZ: Connect a .001 µ.F ceramic capacitor be
tween terminal strip TS1lugs3 (S-2) and 4 (NS). 

Cl: Cut the leads of a .047 Mylar capacitor to 
1/2". Connect the capacitor from switch SW1 
lug 1 (NS) to terminal strip TS1 lug 1 (NSj. 

1g ~•¥!&3'fi'Pil 

Cut the four leads of the toroid coil to 1-1/211
• 

L 1: Connect the toroid coil leads as follows: 

1. One black lead to switch SW1 lug 1 (S-2). 

2. The other black lead to terminal strip TS1 
lug 4 (NS). 

3. One white lead to terminal strip TS1 lug 1 
(S-3). 

4. The other white lead to terminal strip TS1 
lug 2 (NS). 

ALTERNATE LINE VOLTAGE WIRING 

Two sets of line voltage wiring instructions follow, 
one for 120 VAC line voltage and the other for 240 

VAC line voltage. In the United States 120 VAC is 
most often used, while in other countries 240 VAC is 

more common. USE ONLY THE INSTRUCTIONS 
THAT AGREE WITH THE LINE VOLT AGE IN YOUR 
AREA. 

120 Volt AC Wiring 

~ 

~ O!:f~ 2 .~~;;. ~~~~.-~~/,,; 

Refer to Detail 2-4A for the following steps. 

Connect four of the power transformer leads as 
follows. Make all of the connections mechani
cally secure. 

( ) Black-red lead to terminal strip TS1 lug 4 (NS). 

Detail 2-4A 

( ) Black-yellow lead to terminal strip TS1 lug 4 

(S-4). 

Black lead to terminal strip TSl lug 2 (NS). 

Black-green lead to terminal strip TS1 lug 2 

(S-4). 
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240 Volt AC Wiring 

Refer to Detail 2-4B for the following steps. 

Connect four of the power transformer leads as fol
lows. Make all of the connections mechanically sec
ure. 

( ) Black lead to terminal strip TSl lug 2 (S-3). 

Refer to Pictorial 2-5 (Illustration Booklet, Page 3) for 
the following steps. 

( ) Locate three Speed Nuts. Note that each Speed 
Nut is flat on one side. Push the Speed Nuts 
onto the shield with the flat sides as shown in 
Detail 2-5A. 

{ ) Before you remove the backing paper from the 
paper insulator, place it inside the shield as 
shown in Detail 2-5A and shape it to fit. Then 
remove the backing paper and stick the in
sulator down into place. 

( ) Position the transformer leads and rubber 
grommet as shown in the Pictorial. Place the 
rubber grommet in the shield slot; then mount 
the shield to the cabinet using three 6-32 x 3/8" 
screws. 

Detail 2-4B 

Black-red lead to terminal strip TSl lug 4 (S-3). 

Black-yellow lead to terminal strip TSl lug 5 
(NS). 

( ) Black-green lead to terminal strip TSl lug 5 
(S-2). 

I SHIELD 

Detail 2-SA 
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PICTORIAL 2-6 

Refer to Pictorial 2-6 for the following steps. 

NOTE: As you connect each of the remaining power 
transformer leads to the circuit board in the following 
steps, solder the lead to the foil and cut off the excess 
lead length. 

( ) Position the circuit board, component side up, 
near the power transformer as shown in the 
Pictorial. 

Connect six power transformer leads to the circuit 
board as follows: 

( ) Yellow-green lead to the hole marked 
YEL/GRN. 

Red-yellow lead to the hole marked RED/YEL. 

Either red lead to either hole marked RED. 

Other red lead to remaining hole marked RED. 

Either green lead to either hole marked GRN. 

( ) Other green lead to remaining hole marked 
GRN. 

Carefully inspect the circuit board for the following 
conditions. 

Unsoldered connections. 

) Poor solder connections. 

Solder bridges between foils. 

Protruding leads which could touch together. 

Transistors for the proper type and installation. 

Electrolytic and tantalum capacitors for the cor
rect position of the plug (+)or color dot marked 
lead. 

( ) Diodes for the correct position of the banded 
end. 
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PICTORIAL 2-7 

Refer to Pictorial 2-7 for the following steps. 

( ) Position the circuit board mounting holes over 
the eight short threaded spacers on the cabinet 
bottom; then mount the circuit board to the 
spacers with 6-32 x 3/811 screws. 

( J Now tighten the screws underneath the chassis 
that hold the spacers in place. 

( J Twist together the orange, black, and white 
wires of the 3-hole socket as shown; then push 
the connector onto the integrated circuit leads 

at Ul 10. Be sure the white wire on the 3-hole 
socket is closest to the power transformer. 

Connect the free ends of the brown through yellow 
4-wire cable coming from the circuit board as follows. 

Red wire to phono socket R lug 1 (S-1). 

Brown wire to phono socket R lug 2 (S-1). 

Orange wire to phono socket Plug 1 (S-1). 

Yellow wire to phono socket P lug 2 (S-1). 
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FEMALE 
CONNECTOR 

PIN 

Detail 2-BA 

Refer to Pictorial 2-8 (Illustration Booklet, Page 4) for 
the following steps. 

( ) Refer to Detail 2-BA and solder a female connec
tor pin (#432-1031) to each wire on the 4-wire 
and 6-wire cables. 

IMPORTANT: In the following steps, you will install 
connector pins in the 25-hole socket. Make sure you 
install all pins in the correct holes. Once the pins are 
in place, they are very difficult to remove. Holes 1, 13, 
14, and 25 are numbered on the back of the socket. 

'@ ~l#'Eidi'P*I 
( ) Refer to Detail 2-BB and install the leftover 

female connector pins in S102 holes 4, 8 
through 13, 15, 17, and 20 through 25. Push the 
pins in until they lock into place. NOTE: No 
wires will be connected to these pins; they will 
be used to help hold the plug and socket to
gether. 

Refer to Detail 2-8C for the following ten steps. 

NOTE: Refer to the inset drawing of Detail 2-BB for the 
hole numbers of the connector. Each time you install a 
connector pin, gently pull on the wire to make sure 
the pin is locked in place. 

Install the connector pins on the gray through orange 
6-wire cable in socket S102 as follows: 

1. Violet wire in hole 7. 

2. Green wire in hole 19. 

) 3. Yellow wire in hole 6. 

Detail 2-BB 
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4. Blue wire in hole 18. 

5. Orange wire in hole 5. NOTE: The gray wire 
will be installed later. 

Install the connector pins on the gray through green 
4-wire cable as follows: 

( ) 6. Gray wire in hole 16. Make sure this is the 
gray wire on the 4-wire cable. 

7. Violet wire in hole 3. 

8. Green wire in hole 2. 

9. Blue wire in hole 1. 

)10. jnstall the connector pin on the remaining 
gray wire (from the 6-wire cable) in hole 14. 

) Position the cables and transformer leads as 
shown in the Pictorial. 

---------INSET-----------

GRAY 

BLU 
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( ) Refer to the inset drawing of the Pictorial and 
install three short cable ties on the cables at the 
locations shown. 

This completes the "Step-by-Step Assembly" of your 
Memory I/0 Accessory. Check it over carefully at this 
time to be sure there are no wire clippings or solder 
splashes lodged in the wiring, and that there are no 
loose wires or unsoldered connections. Then proceed 
to "Initial Tests". Save the foil shield for use with 
your ET/ETW-3400A Microprocessor Trainer Mod
ification Kit. 

6-WIRE 
CABLE 

' 0 Oo 
Oo 
Oo 
Oo 
Oo 
Oc.z 
n"I~ 

VIOL~ 

Detail 2-BC 
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INITIAL TESTS 

NOTE: You will need a volt-ohmmeter to perform the 
following tests. If such a meter is not available, pro
ceed to "ET-3400 Modifications". 

RESISTANCE MEASUREMENTS 

( ) Use an ohmmeter to measure the resistance be
tween each flat plug prong and the round prong 
on the line cord. In both measurements, you 
should obtain an infinite indication. Be sure the 
test probe is not touching the chassis or any 
connection. 

If you do not obtain infinite indications, recheck all 
wiring and make sure no fine wire strands at any 
connection are touching another connection. 

HEAT SINK 
OF UlOl 

NEGATIVE LEAD 
OF C 112 

EMITTER 
OFQ101 

Use an ohmmeter to make the following resistance 
measurements before you apply power to your Mem
ory I/0 Accessory. This will insure that the power 
supplies will not be damaged due to a wiring error or 
some incorrectly installed or faulty part. If you do not 
get the proper indication under "Approximate Meter 
Reading," check the wiring and installation of the 
parts listed in the "Possible Cause" column for that 
step. You may also refer to the "In Case of Difficul
ty"section of the Manual (Page 52). Be sure you obtain 
the correct resistance reading before proceeding. 

Refer to Pictorial 3-1 for the following steps. 

( ) Place the AC POWER switch in the OFF posi
tion. 

WHITE WIRE AT 
HOLE "WHT" 

0 
NEGATIVE OHMMETER LEAD TO 

NEGATIVE LEAD OF Cll3. 

PICTORIAL 3-1 
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( 1 Connect the negative ohmmeter lead to the 

negative lead of the 6000 µ,F capacitor (Cl 13). 
Then touch the positive meter lead to the points 
indicated in the following chart. 

NOTES: 

1. Not all ohmmeters are polarized the same. 
Therefore, if you do not get the correct meter 
reading the first time, connect the positive meter 

POSITIVE METER APPROXIMATE 
LEAD TO: METER READING 

( ) White wire at 420 - 600 n 
hole WHT. 

( ) Heat sink of U101. 550 - s30 n 

( ) Negative lead of C112 s5o - 1200 n 
(2.2 µ,F 

( ) Emitter of 0101. 4000 - aooo n 
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lead to C113 and touch the negative meter lead 
to the point indicated in the chart. If this pro
duces the correct indication, cross out the word 
"positive" in the heading of the first column and 
write in "negative." 

2. The ohmmeter that was used to make the follow
ing measurements was powered by a 1.5-volt 
battery and set on the Rx 100 range. 

POSSILE CAUSE 

1. Solder bridge on circuit board. 
2. Capacitor C115, C116, C117, or C118. 
3. Wiring error on 3-hole socket at U 110. 
4. Integrated circuit U 110. 

1. Solder bridge on circuit board. 
2. Diode 0101, 0102, 0103, or 0104. 
3. Integrated circuit U101. 

1. Solder bridge on circuit board. 
2. Capacitor C 106 or C 112. 
3. Integrated circuit U 101. 

1. Solder bridge on circuit board. 
2. Capacitor C105 or C111. 
3. Integrated circuit U 102. 
4. Transistor 0101 or 0102. 
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@ 
NEGATIVE LEAD 

OF Cll2 

c112----.----~,...J...J1..0 

Q 101 

@ 
EMITTER 
OF 0101 

® 
WHITE WIRE AT 

HOLE "WHT" 

1@ ~ 1#f if iiii*Eil 

VOLTMETER LEAD TO 
NEGATIVE LEAD OF Cll3 

PICTORIAL 3-2 

VOLTAGE MEASUREMENTS 

NOTE: If at any time during the following steps you fail to obtain the desired 
reading, immediately unplug the line cord from the AC outlet and refer to the 
"Possible Cause" chart which follows each step. You may also refer to the "In 
Case of Difficulty" section of the Manual (Page 48). Be sure you obtain the correct 
voltage reading before you proceed. 

Make sure the AC POWER switch is in the OFF position. 

Plug the line cord into the proper AC outlet. 

Refer to Pictorial 3-2 for the following steps. 

Set the voltmeter to measure + 5 volts DC. 

Connect the negative lead of your voltmeter to the negative lead of 
capacitor C113. 

( ) Hold the probe (positive lead) of your voltmeter to the white wire at + 5 V 
and push the AC POWER switch to ON. The voltmeter should indicate 
approximately +5 volts (4.75 to 5.25 volts). 

PROBLEM POSSIBLE CAUSE 

Meter does not indicate + 5 volts. 1. Solder bridge on circuit board. 
2. Wiring error on circuit board at diodes 0105, 0106. 
3. Wiring error on 3-hole socket at U110. 
4. Diodes 0105, 0106. 
5. Integrated Circuit U110. 
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( } Remove the voltmeter probe from the circuit board and reset the voltmeter 

to measure + 12 volts DC. 

( ) Hold the probe of your voltmeter to the emitter of Q101. The voltmeter 
should indicate approximately + 12 volts (10.8 to 13.2 volts). 

PROBLEM POSSIBLE CAUSE 

Meter does not indicate + 12 volts. 1. Solder bridge on circuit board. 
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2. Wiring error on circuit board at diodes Di01 through 0104. 
3. Wiring error on circuit board at U102. 
4. Diodes 0101 through 0104. 
5. Integrated circuit Ui02. 
6. Capacitor C 107. 

( ) Remove the voltmeter probe from the circuit, and disconnect the negative 
voltmeter lead from capacitor Cl 13. 

( ) Connect the probe (positive lead) of your voltmeter to the negative lead of 
capacitor Cl 13. 

( ) Hold the negative lead of your voltmeter to the negative lead of capacitor 
Cl 12 at -12 volts. The voltmeter should indicate approximately 12 volts 
(10.8 to 13.2 volts). 

PROBLEM POSSIBLE CAUSE 

Meter does not indicate -12 volts. 1. Solder bridge on circuit board. 
2. Wiring error on circuit board at diodes 0101 through Di04. 
3. Wiring error on circuit board at Ui01. 
4. Diodes Di01 through 0104. 
5. Integrated circuit U 101. 
6. Capacitor Ci09. 

( } Push the AC POWER switch to the OFF position, disconnect the voltmeter 
leads, and unplug the line cord. 

This completes the "Initial Tests" of your Memory I/0 Accessory. Set the Mem
ory I/O Accessory aside and proceed to the ET-3400 Trainer Modification Kit. 
Then return to "Final Assembly and Operational Tests" in this Manual. 
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FINAL ASSEMBLY AND OPERATIONAL TESTS 

0 0 
PHONO SHIELDED RED PHONE 
p Lu G I w I R_E ______ ....-P_L_U_G __ 

~-------------",,___,,, ] l=:::c> 

C:ll ====;-:r=:=::[::::Jl=o 
HEAT-SHRINKABLE 

TUBING 

PICTORIAL 5-1 

Refer to Pictorial 5-1 for the following steps. 

NOTE: In the following steps, you will be instructed 
to assemble two shielded wire cables. After you com
plete the first cable, repeat the steps for the second 
cable where double check spaces are provided. Some 
steps have only one check space. Perform these steps 
only once as instructed. 

( ) ( ) Refer to Detail 5-1A and prepare a shielded 
wire and phono plug as shown. 

Cut two 111 pieces of heat-shrinkable tubing and 
slide them over end B on one shielded wire. 

() () Removetheredcapononeofthephoneplugs 
and slide it over the shielded wire at end B 
with the threaded end as shown. 

0 14 Y:a 31. (INCHES) 2 3 
11(8 I 3~8 I eie I 7~8 I I I I I I I I I I I I ""Ip I I., I I I I I I I I I I I 
0 e 1 (CM) 2 3 e e a 

I I I 
I 

I 

9 

4 

I I 
10 

TAKING CARE NOT TO CUT THE VERY THIN WIRES OF THE 
SHIHD lEAD. REMOVE THE OUTER INSULATION. 

~ 
STRAIGHTEN OUT THE TH IN WI RES OF THE 
SHI ELD LEAD. 

REMOVE THE INNER INSULATION AND TWIST THE 
SMALL WI RES OF THE SH I ELD LEA 0. APPLY SMALL 
AMOUNTS OF SOLDER TO THE ENO OF THE SHIELD 
LEAD ANO THE INNER LEAD. 

SOLDER-u 

~---..._ .....--TWIST AND 

"\:-~ 1~ ~\ SOLDER 

INSERT THE INNER LEAD AT ENO A INTO 
THE PLUG WITH APPROXIMATELY t/8" 
PROTRUDING OUT OF THE mo. 
APPLY HEAT TO THE TIP OF THE 
PIN ONLY LONG ENOUGH FOR THE 
SOLDER TO BE DRAWN UP INTO THE 
PIN BY CAPILLARY ACTION. CUT 
OFF THE.EXCESS LEAD FROM THE 
END OF THE PIN. 

SOLDER THE SHIELD LEAD ON THE-c«~•_..-:_..-
OUTS I DE OF THE PLUG. ~ 

Detail 5-lA 

!5 6 

I I I I I I I I I I I I I I I I I I I I I I I I I 
11 12 13 14 1e 18 

7 

I I I l 
17 
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SOLD ER 
CENTER LEAD 

GJ)--
PHONE 
PLUG 

( ) ( ) 

SOLDER 
SH I ELD 

Detail 5-lB 

Refer to Detail 5-lB and solder the center lead 
of the shielded wire to the indicated lug of the 
phone plug. Solder the shield to the indicated 
location on the phone plug. After the connec
tion cools, replace the red cap on the phone 
plug. 

l" 
HEAT-SHRINKABLE 

1/ 2"::1 r-/TUBING~ -j 
~,_ ... ____ -Ji 11 

f-1/2 11 

l n~ 
~~f "~If 
fl), 

~~TCH Detail 5-lC 

( ) Refer to Detail 5-1C and position the previously 
installed 1" pieces of heat-shrinkable tubing 
approximately 1/2" from each plu~ on the 
shielded wire. Shrink the tubing in place with a 
lighter or a match. 

( ) If an ohmmeter is available, make continuity 
checks of your cables. 

( ) Temporarily set the two cables aside. 
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SMALL 
INDENTATION NOTC~ DOT RIDGE NOTCH 

~ ~A- c~ i~ 
~Y1 \4-tt ~~"1l '1ll· ~11 · 

PINI PINI PINI PINl 

AS YOU INSTALL EACH IC IN THE PIN 1 ~ 

LEADS ARE STRAIGHT. THEN POS- u uU 
FOLLOW I NG STEPS, BE SURE THE END-./: ·u~o'7 
ITION THE PIN I END OF THE IC 
AT THE END OF THE SOCKET WHERE I 
THE INDEX MARK IS SCREENED ON j~ 
~~E Li~~~ Ull~T~ 0r~REDS o 1tKS/tl~~E ::·:·~l<~ 
PUSH THE IC DOWN INTO PLACE. Bf INDE/~ 
S U R E Y 0 U D 0 N 0 T 13 E N D 0 V ER A NY i\1 A R K 
IC LEADS. THIS IS VtRY FASY TO DO. 

Detail 5-2A 

Refer to Pictorial 5-2 (Illustration Booklet, Page 5) for 
the following steps. 

NOTE: In the following steps, when you install an 
integrated circuit, refer to Detail 5-2A, remove the IC 
from its packing material (if necessary), and install 
the IC as shown. 

( ) Connect one end of the 40-conductor cable to 
the Memory I/0 Accessory. 

NOTE: In the following steps, you will install the IC's 
and make tests to insure that your Memory 1/0 Acces
sory is working properly. Make sure you install all of 
the IC's in the exact sequence listed. If you do not get 
the indicated response at any time, refer to the "In 
Case of Difficulty" section in the "Operation Man
ual." 



Page 42 

Refer to Pictorial 5-2 and install the IC's as follows: 

U104: 7404N {#443-18). 

U107: 7402N f #443-46). 

U108: 74S188N {#444-28). 

NOTE: Some of the integrated circuits that you will 
install in the following steps are MOS devices that 
can be damaged by static electricity. Install each of 
these integrated circuits (identified as "MOS" in the 
step) without interruption as follows: 

1. Remove the IC mounted in conductive foam 
from its envelope. 

2. Hold the IC in one hand and pull the con
ductive foam pad from the pins. (Save this 
foam in case you ever remove the IC.) 

3. Touch the circuit board while you hold the 
IC. 

4. Carefully insert the IC in its socket before 
you release the the circuit board with your 
other hand. The IC is now protected by the 
circuit board socket and foil. 

( ) U117: (MOS) 2114, 6614P, or S4045 { #443-
764). 

U118: {MOS) 2114, 6614P, or S4045 ( #443-
764). 

Temporarily, place the Accessory cabinet top 
on the cabinet bottom, but do not install any 
screws. Then set the Microprocessor Trainer on 
top of the Accessory. 

( ) Connect the other end of the 40-conductor cable 
to the Microprocessor Trainer. Make sure the 
cable is not twisted. 

( ) Connect the phono plug with the heat
shrinkable tubing to the TAPE INPUT phono 
jack. 

( ) Connect the remaining phono plug to the TAPE 
OUTPUT phono jack. 

( ) Plug the Trainer line cord into the ET A-3400 
Accessory AC socket. Then plug the Accessory 
line cord into a wall outlet. 

Set the POWER switch on both units to ON. 

Press the RESET button on the TRAINER. The 
display should indicate "CPU UP." This shows 
that the system has successfully communicated 
with the new RAM (0117 and 0118). 

( ) Unplug the line cord of the ETA-3400 Acces
sory from the wall outlet. 

U105, (MOS) terminal monitor ROM (#444-51}. 

Plug in the Accessory line cord. 

Press the RESET button on the Trainer. Again, 
the display should be "CPU UP." 

NOTE: In the following chart, you will examine the 
data at each address listed. These are the terminal 
monitor ROM locations. For each one, press the 
RESET button, then the EXAM button and the address 
number. The Trainer should display the address 
number in the first four digits, and the information 
under "Data" in the last two digits. The last column in 
the chart is supplementary information that tells you 
which address bits are being tested. 

Address Data Address Bit(s} Tested 

( ) 1400 OF ALL 
( ) 1401 CE Al 
( ) 1402 10 AZ 
( ) 1404 6F A3 
( ) 1408 86 A4 
( ) 1410 C6 A5 
( ) 1420 26 A6 
( ) 1440 33 A7 
( ) 1480 4C AB 
( ) 1500 27 A9 
( ) 1600 26 A10 
( ) 1800 4A All 
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Unplug the Accessory line cord. 

, J 0106: (MOS) "Tiny Basic" ROM (#444-24). 

Plug in the Accessory line cord. 

Press the Trainer RESET button; the display 
should read "CPU UP." 

( ) Using the same procedure as before, examine 
the following Tiny Basic ROM locations. 

Address Data Address Bit(s) Tested 

1COO 7E All 
1C01 1D Al 
1C02 00 A2 
1C04 1D A3 
1C08 El A4 
1C10 15 A5 
1C20 EE A6 
1C40 CE A7 
1C80 HD AB 
1DOO CE A9 
1EOO 04 A10 

Unplug the Accessory line cord. 

U109: LM3302N, LM2901N, or µA775 (#442-
616). 

U103: (MOS) MC6820 (#443-843). 

If your cassette recorder has a high level line 
input (AUX or LINE), make sure the jumper on 
the Accessory circuit board is connected to 
"500 mV." If your recorder has only a mic
rophone input, make sure the jumper is at "50 
mV." These jumpers establish the output record 
levels. 

( ) If you are using a TTY or other 20 mA current 
loop terminal, make sure the circuit board 
jumpers are installed at "TTY." If you are using 
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the Heath H9 Video Terminal or other RS-232 
terminal, make sure the jumpers are installed at 
"RS-232." 

( ) Refer to the following table and make sure the 
jumpers on the accessory circuit board corres
pond to the baud rate you are using. NOTE: TTY 
will require 110 baud. 600 baud is recom
mended for the Heath H9 Video Terminal. 

Baud Rate Jumper(s) Required 

110 No jumpers 
300 J101, J102, J103 
600 J102 

1200 J101, J102 
2400 J103 
4800 J101, J103 
9600 J102, J103 

( ) Refer to "Operation" on Page 45 and connect 
your terminal to the "D" connector on the rear 
panel of the Accessory. 

Plug in the Accessory line cord. 

On the Trainer press the RESET button, then 
press the DO button, then "1AF6." The terminal 
should print "this is a terminal test," followed 
by a carriage return and line feed. This test will 
continue until the RESET button is pressed. 

Press the RESET button. 

Execute a memory test program, using the 
''DO'' function to execute the diagnostic which 
begins at 1A34. An increment type diagnostic 
proceeds with the L WA (last work address) dis
play in the leftmost four LED's and the current 
test pattern displayed in the right most two 
LED's. A pattern failure ceases the test and dis
plays the failed address/pattern on the LED's. 
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The following test will determine if the cassette load 
and save feature works correctly. 

( 

( 

) Attach the audio interface cables between the 
Accessory and your audio cassette recorder. Set 
the playback level and tone controls to center 
range. 

} Using the "Auto" function on the Trainer, enter 
the following list of data into memory, starting 
at 0000. 

Address Data Address Data Address Data 

0000 BD 0010 CE 0020 #F 
0001 FC 0011 2F 0021 26 
0002 BC 0012 ~¢ 0022 EA 
0003 B6 0013 ~9 0023 2yf 
0004 2~ 0014 26 0024 DA 
0005 07 0015 FD 
0006 D6 0016 16 
0007 F1 0017 5D 
0008 CB 0018 26 
0009 1~ 0019 EC 
OOOA D7 001A 86 
OOOB Fl 001B }11 
oooc 48 001C DE 
OOOD BD 001D Ffl 
OOOE FE 001E BC 
OOOF 3A 001F Cl 

Cassette save program: Press "DO," and 
"1A8F". The Trainer will display "- - -Fr," in
dicating a request for the starting save address. 

( ) Enter 0000. The display will indicate " - - -La," 
which is a request for the save ending address. 

( ) Place the recorder in the record mode and wait 
for the tape leader to pass the recorder head. 
Now enter 0024, and data will be transferred to 
the cassette tape. 

( ) When the recording is complete, the Trainer 
will display "CPU UP." At that point, stop the 
recorder and rewind the tape. 

( ) Unplug the Accessory line cord, then plug it 
back in. This will prevent the memory from 
retaining what was recorded. 

( ) Cassette load program: Press "DO," and 1ABC". 
Put the recorder in the playback mode. As data 
is loaded into memory, the decimal point on the 
left display digit of the Trainer will flash. If the 
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load is successful, the Trainer will display 
"CPU UP". If a data error is encountered, the 
Trainer will display "Error". Repeat the cas
sette load program if you get an error. 

( ) Push "DO" and 0000. The segments of each 
LED will sequence on and off beginning with 
the left LED. This will continue until you press 
RESET. 

NOTE: If you have purchased the optional Memory 
Chip Set ETA-3400-1, refer to the instructions 
supplied with the set and install those IC's at this 
time. Then return to this Manual. 

Refer to Pictorial 5-3 (Illustration Booklet, Page 5) for 
the following steps. 

( ) Position the 40-conductor cable flat against the 
top surface of the cabinet bottom. 

( ) Secure the cabinet top to the cabinet bottom 
with eight 6-32 x 1/411 screws. 

( ) Locate the blue and white label and remove the 
protective paper backing. Then press the label 
onto the rear panel of your Memory 1/0 Acces
sory as shown. Refer to the numbers on this 
label in any correspondence you may have with 
the Heath Company concerning this kit. 

Refer to Pictorial 5-4 (Illustration Booklet, Page 6) for 
the following steps. 

NOTE: Disregard the following steps if you have not 
installed adhesive foam gaskets on the ET-3400 
Trainer. 

( ) Disconnect the 40-conductor cable connector 
from the ET-3400 Trainer. 

( ) Turn the Trainer cabinet upside down and re
move the protective paper backing from the 
four foam gaskets. 

( ) Carefully position the Trainer as shown in the 
Pictorial. Be sure not to cover the top ~~rews of 
the Memory I/0 Accessory; then press the 
Trainer onto the cabinet top of the Memory 1/0 
Accessory. 

( ) Reconnect the 40-conductor cable connector to 
the Trainer. 

This completes the "Final Assembly and Operational 
Tests." Proceed to "Operation." 
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OPERATION 

SERIAL I/0 PORT 

The signals that the serial I/0 port uses to communi
cate with the terminal may be one of two types; EIA 
RS-232C compatible, or 20 mA active current loop. 
The type you select must match that used by your 
terminal. The RS-232 levels are normally used by CRT 
terminals and other high speed devices. The 20 mA 
loop is used with teletypes or whenever very long 
lines are used between units. 

RS-232 Levels 

To use the RS-232 levels, you should have installed 
the four EIA jumpers and none of the TTY jumpers. 
(See page 17 of the "Step-by-Step Assembly.") A 
cable coming from the rear of the Computer connects 
to your terminal as shown below in Pictorial 5-5. 

EIA RS-232 INTERCONNECTIONS 

COMPUTER TERMINAL 
2 

DATA IN DATA OUT 

DATA OUT 
3 

- DAT A IN 

7 

~ ~ 

PICTORIAL 5-5 

20 mA Active Current Loop 

The 20 mA active current loop is used when the serial 
I/0 interface is to supply the current for the loop. This 
is normally the mode used with a teletypewriter or 
other passive device. To use this mode, you should 
have installed circuit board jumpers at the three TTY 
locations and none at the EIA locations. A cable com
ing from the rear panel of your Computer connects as 
shown in Pictorial 5-6. 

20mA ACTIVE CURRENT LOOP 

COMPUTER TERMINAL 

20 mA 

SERIAL 
OUTPUT 

SERIAL 
INPUT 

20mA 

+I2V 

14 ...__-+----------11--41 + 
16 PRINTER 

----+--------+---tRet. 

_____ is __________ + 

19 
KEYBOARD 

----+----------+--11 Re t. 

-12 v 

PICTORIAL 5-6 

Proceed to the "Software Reference Manual". 
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CIRCUIT DESCRIPTION 

As you read this section, refer to the Block Diagram 
(Page 47), and the schematic (fold-in). The circuit 
description applies to the ET A-3400 microcomputer 
accessory. 

POWER SUPPLY 

Switch SW1 applies power to the primary windings 
of power transformer T 1. The secondary windings of 
T1 reduce the AC voltage to provide two separate AC 
supplies. Fuse F1 protects the unit against excessive 
current. 

The AC voltage from one of the center-tapped 
secondary windings (green leads) is rectified by 
diodes D105 and D106 and filtered by capacitor C113. 
This filtered voltage is regulated by integrated circuit 
U110 and capacitors C114 and C115 to produce a 
stable + 5-volt DC source. 

The other center-tapped secondary winding (red 
leads) is rectified by diodes 0101 and D102 and fil
tered by capacitor C107. This filtered voltage is regu
lated by integrated circuit U101 and capacitors C108 
and C111 to produce a stable +12-volt DC source. 
Diodes D103 and D104 also rectify the voltage of the 
transformer secondary {red leads) to produce a nega
tive voltage that is filtered by C109. This negative 
voltage is then regulated by U102 and capacitors 
C110 and C112 to produce a stable -12-volt DC 
source. 

ADDRESS DECODER 

Integrated circuit U108 is a 32 XS-bit ROM that is 
programmed to provide the seven outputs that select 
the various memory expansion functions {Tiny Basic, 
terminal monitor, and memory). An eighth output 
(DB, pin 9), "group decode," goes high when any of 
the expansion functions are addressed. This group 
decode signal is ANDed with R;W in U107B to pro
duce a signal (RE) that indicates that a memory read is 

requested from the memory expansion area. When 
this occurs, the data bus buffer in the ET-3400 must be 
pointed toward the CPU. The RE signal performs this 
function. 

MEMORY FUNCTIONS 

The individual decoder lines from U108 select either 
ofthetwoROM's or one of the 1K RAM's. When one of 
the ROM's is selected, its particular CS line goes low, 
the address location appears on address bus lines AO 
through A15, and data is put on the bus (DO through 
07) and routed to the CPU. 

The 4K expansion RAM is made up of eight 1K x 4-bit 
memory IC's. These 1KX4-bit memories are grouped 
in pairs to form the four 1K x 8-bit memory blocks. A 
RAM read cycle is the same as the ROM read cycle 
explained above. When a RAM write cycle occurs, the 
appropriate CS line goes low, the proper address ap
pears on the address bus, the data is presented on the 
data bus by the CPU, and the R/Wline is pulsed low to 
latch the data into the RAM location. 

DATA 1/0 

Integrated circuit U103, a PIA (peripheral interface 
adapter), is used for I/0 functions and baud rate selec
tion. This device has two (port A and port B) 8-bit 
bidirectional data buses and four control lines. Each 
of the data lines can be programmed to act as an input 
or output. Bit O of port A (pin 2) is the serial output for 
a terminal. Bit 7 of port A is the serial input from a 
terminal. Bits 1, 2, and 3 are jumpers that let you 
select the desired baud rate. Software routines read 
the state of these bits and structure the serial I/0 (bits 
0 - 7) of port A accordingly. Port B of the PIA is the 
cassette I/0. Bit O is a FSK (frequency shift keying) 
output that is an FSK representation of the cassette 
dump datt!. The frequencies are "Kansas City Stan
dards" (1200/2400 Hz). Bit 7 is the input for the cas
sette load data. 



CLOCK 
MODS 

POWER 
SUP PLY 

DATA 
BUS 

ET-3400 
TRAINER 

ADDRESS 
DECODER 

ROM ~ 
~ MONITOR 

TINY BASIC 

RAM 

PERIPHERAL 
INTERFACE 
ADAPTER 

CASSETTE 
TTY I 

RS-232 
TERMINAL 

BLOCK DIAGRAM 

CASSETTE INPUT 

ADDRESS 
BUS 

Resistor R101 presents a load to the recorder output. 
R102, D107, and D108 limit the amplitude of the 
cassette output to approximately ±0.6 volts. R109, 
R105, and C102 bias the input to comparator U109 to 
2.5 volts. Resistors R106 and R107 form a positive 
feedback that provides 150 mV hysteresis to reduce 
noise susceptibility. The square wave output of U109 
is coupled to port B, bit 7 (pin 17) of the PIA (U103). 
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CASSETTE OUTPUT 

Square wave FSK cassette data generated by software 
is output from port B, bit 0 (pin 10) of the PIA. This 
output is filtered by the low pass filter made up of 
Rl 12 and C103. Resistors Rl 10 and Rl 11 form a volt
age divider that allows the data to be output to the 
recorder at a microphone input level (50 m V) or at a 
higher level input {500 m V) to an auxillary input. 

TERMINAL INPUT 

The terminal input circuit can be configured for an 
RS232 or a 20 mA current loop signal. The 20 rnA 
current loop is active and it is not isolated. 

When the circuit is configured for the 20 mA current 
loop, resistors Rl 13 and Rl 14 provide an active 20 
mA current source. When the 20 mA input line 
switches, transistor Q104 produces an inverted sig
nal. This signal is again inverted by Q105 before it is 
applied to port A, bit 7 of U103. 

When the circuit is configured for an RS232 input, 
transistor Q104 inverts the RS232 voltage swings and 
generated TTL levels that are acceptable to the PIA 
input. 

TERMINAL OUTPUT 

The terminal output circuit can also be configured for 
anRS232 or a 20 mA current loop output. The current 
loop is active and it is not isolated. 

When the circuit is configured for the 20 mA current 
loop, software generated serial data is outputted from 
port A, bit O of the PIA. This serial data is inverted by 
Q102 and coupled to output driver Q101. Output 
current is limited to 20 mA by R129 and R121. 

When the circuit is wired for RS232 operation, the 
software generated serial data is inverted by Q103 and 
again by Q102. It is then coupled to output drive 
Q101. Resistor R129 is the pulldown load resistor. 
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IN CASE OF DIFFICULTY 

WARNING: Dangerous AC voltage is present inside 
the cabinet (where the fuse is located) when the line 
cord is plugged in. See Pictorial 6-2. 

This section of the Manual is divided into three parts: 
"Visual Checks," "Troubleshooting Chart," and "De
tailed Troubleshooting." Use the "Visual Checks" 
first to find a difficulty that shows up right after your 
kit is assembled. You can also use the other two sec
tions right after your kit is assembled, or at some 
future time - if your Accessory ever stops working. 

If the trouble is still not located after you complete the 
"Visual Checks," check voltage readings against 
those shown in the "Schematic." NOTE: All voltage 
readings were taken with a high impedance voltmeter 
(10 lv1{} or greater). 

In the extreme case where you are unable to resolve a 
difficulty, refer to the "Customer Service" informa
tion inside the rear cover of your Manual. Your War
ranty is located inside the front cover. 

VISUAL TESTS 

1. 

WARNING: 

work. Someone who is not familiar with the unit 
may notice something you consistently over
look. 

2. About 90 percent of the kits that are returned to 
the Heath Company for repair do not function 
properly due to poor connections and soldering. 
Therefore, you can eliminate many troubles by 
reheating all connections to make sure they are 
soldered. 

~UTION: Before you solder or reheat any connec
tions, remove the following integrated circuits. Refer 
back to "Final Assembly and Operational Tests" for 
replacement and proper handling of these IC's. 

0103 (#443-843) 
0105 (#444-51) 
0106 (#444-24) 
0108 (#444-28) 
Ul 17 ( #443-764) 
U118 (#443-764) 

HAZARDOUS VOLTAGE LOCATION 

PICTORIAL 6-2 
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4. Check the values of the parts. Be sure in each 

step that the proper part has been wired into the 
circuit, as shown in the Pictorial diagrams. It 
would be easy, for example, to install a 470 n 
(yellow-violet-brown) resistor where a 4700 n 
(yellow-violet-red) resistor should have been 
installed. 

5. Check for bits of solder, wire ends, or other 
foreign matter which may be lodged in the wir
ing. 

Precautions 

1. Be cautious when you test IC's. Although they 
have almost unlimited life when used properly, 
they are much more vulnerable to damage from 
excessive voltage or current than some other 
components. 
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2. Be sure you do not short any terminals to ground 
when making voltage measurements. If the 
probe slips, for example, and shorts out a bias or 
supply point, it is very likely to damage one or 
more IC or diodes. 

3. Do not remove an IC while the line cord is plug
ged in. 

Substitution 

Corresponding display components can be inter
changed; U111 through U118 can be interchanged, 
for example. If a random-access memory location 
consistently shows incorrect data you can inter
change the memory IC with one of the others. If the 
problem moves to the new location the memory IC is 
probably bad. If the problem remains at the same 
location check the associated circuitry for a solder 
bridge or broken foil. If you cannot see anything phys
ically wrong then you can suspect the memory de
coder chip, U108. 

Troubleshooting Chart 

NOTES: 

1. The following chart lists parts to check. These 
parts indicate areas of the circuits where prob
lems could exist. Check the circuitry and look 
for an assembly error or solder bridge. Parts are 
rugged and reliable. Consider a part to be bad 
last. 

2. If you make a repair, make sure you eliminate 
the cause as well as the effect of the trouble. If, 

for example, you find a damaged part, be sure 
you find out what damaged the part. If the cause 
is not eliminated, the replacement part may also 
become damaged when you put the unit back 
into operation. 

3. In several areas of the circuit boards, the foil 
patterns are quite narrow. When you unsolder a 
part to check or replace it, avoid excessive heat 
while you remove the part. A suction-type de
soldering tool makes part removal easier. 
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TROUBLESHOOTING CHART 

DIFFICULTY POSSIBLE CAUSE 

Failure to get CPU UP. 1. ET-3400 Trainer not functioning. Disconnect ETA-3400 Accessory. 
Reinstall IC14 and IC15 (443-721) and test Trainer operation. 

2. Check connector cable. 
3. Accessory not functioning. 

No +SV, 12V and -12 supplies. 1. Fuse F1. 
2. Transformer T1 primary. 
3. Line cord wiring. 

No +5V supply. 1. Short circuit on 5V line. 
2. Transformer T1 secondary (green and green-yellow leads). 
3. Rectifier diodes (57-42). 
4. Regulator U 110. 

No ± 12V supply. 1. Short circuit on ± 12 V line. 
2. Transformer T1 secondary (red and red-yellow leads). 

3. Bridge rectifier. (0101, 0102, 0103, 0104). 
4. Regulators U101 and U102. 

Memory Test Failure. 1. U111, U112, U113, U114, U115, U116, U117, U118 RAM. 

Failure to get TINY BASIC or Monitor.(: or MON>) 1. Wrong baud rate. 
2. Fantom II Monitor ROM (U105). 
3. TINY BASIC ROM (U106). 
4. Address Decoder (U107 and U108). 
5. Peripheral interface adapters (U103). 
6. TTY /RS232 1/0 circuitry. 
7. Video terminal incorrectly wired or not operating. 

Cassette 1/0. 1. Check cassette operation. (Wiring, playback level, tape). 

2. U109, 0107, 0108. 
3. Cassette 1/0 circuitry. 
4. Address Decoder (U107 and U108). 
5. Peripheral interface adapter (U103). 
6. TINY BASIC and/or Fantom II ROM. 
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SPECIFICATIONS 

Clock ..................................... . 

Terminal MONITOR in ROM ............... . 

TINY BASIC in ROM ...................... . 

Serial I/0 ................................. . 

Audio Cassette Storage .................... . 

RAM ..................................... . 

ET-3400 Interface ......................... . 

Local Power Supply ....................... . 

Power Requirements ....................... . 

Weight ................................... . 

Dimensions ............................... . 

lMHz crystal controlled. 

2k x 8 NMOS. 

2k x 8 NMOS. 

110, 300, 600, 1200, 4800, 9600 baud. 
RS232 and 20 mA active current loop. 

300 to 2400 baud (programmable). 

1 k x 8 RAM expandable to 4 k in 1 k increments with 
op ti on al Chip Set (ET A-34 00-1). 

Buffered data address and control buses connected by 
40-pin ribbon cable. 

+12 volts and -12 volts@ 50 mA. 
+5 volts@ 1 ampere. 

105-130 volts, 50-60 Hz, 11 watts. 
210-260 volts, 50-60 Hz, 11 watts. 

6 lbs (3.36 kg). 

11-1/4" wide x 13" deep x 3-1/2" high. 
28.58 cm x 33.02 cm x 8.89 cm. 
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SEMICONDUCTOR IDENTIFICATION CHARTS 

This section is divided into three parts: Component 
Number Index, Part Number Index, and ROM and 
PLA Programs. The first section provides a cross
reference between semiconductor component num
bers and their respective Part Numbers. The compo
nent numbers are listed in numerical order. The sec-

ond section provides a lead configuration detail (bas
ing diagram) for each semiconductor Part Number. 
The Part Numbers in the second section are also listed 
in numerical order. The third section provides a pro
gram for the specially "programmed" integrated cir
cuit decoder. 

Component Number Index 

DIODES 

CIRCUIT 
COMPONENT 

NUMBER 

0101-0104 
0105-0106 
0107-0109 

TRANSISTORS 

CIRCUIT 
COMPONENT 

NUMBER 

0101 
0102-0105 

This index shows the Part number of each semicon
ductor in the Terminal. 

INTEGRATED CIRCUITS 

HEATH CIRCUIT HEATH 
PART COMPONENT PART 

NUMBER NUMBER NUMBER 

57-65 U101 442-664 

57-42 U102 442-663 

56-56 U103 443-843 

U104 443-18 

U105 444-51 
U106 444-24 
U107 443-46 

HEATH U108 444-28 

PART U109 442-616 

NUMBER U110 442-54 

U117-U118 443-764 

417-874 
417-875 
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DIODES 

COMPONENT 

0105, 0106 

0101, 0102, 0103 
0104 

0107, 0108, 0109 

TRANSISTORS 

HEATH 
PART NUMBER 

417-874 
417-875 

Part Number Index 

This index shows a load configuration detail (basing 
diagram) of each semiconductor Part Number. 

HEATH PART MAYBE 
NUMBER REPLACED WITH IDENTIFICATION 

57-42 3A1 
IMPORTANT: THE BANDED END Of DIODES CAN 
BE MARKED IN A NUMBER OF WAYS. 

57-65 1N4002 

56-56 1N4149 

J 

v 

BANDED END 

MAYBE TRANSISTOR 
REPLACED BASING 

WITH DIA ORAM 

2N3906 

E# 2N3904 
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INTEGRATED CIRCUITS 

HEATH 
NUMBER 

442·54 

442-616 

442-663 

442-664 

443-18 

443-46 

MAYBE 

REPLACED 
WITH 

µ.A7805 

LM3302N 
LM2901N 

µA775 

µA78M12 

µA79M12 

7404N 

7402 

DESCRIPTION 

5-VOLT REGULATOR 
U110 

VOLTAGE 

COMPARATOR 
U109 

12-VOLT REGULATOR 
U102 

-12-VOLT REGULATOR 
U101 

HEX INVERTER 

U104 

QUAD 
2-INPUT 

POSITIVE 
NOR GATE 

U107 

IG: ~•f!Fii"i3FMI 

IDENTIFICATION 

OUTPUT OUTPUT INPUT INPUT INPUT INPUT 
3 4 GND 4 4 3 3 

13 8 

OUTPUT OUTPUT Vee INPUT INPUT INPUT INPUT 
2 l l 1 2 2 

Vee 6A 

IA IY 

Vee 4Y 

IY lA 

T0-220 PACKAGE 
PACKAGE OUTLINE GH 

PACKAGE CODE U 

C O@MoM ... ~ O_Nl _ ___.~~~i COMM 
( 2 f 

IN 
11) 

5A 5Y 4A 

3Y 

4B 4A 3Y 3B 

l 8 2Y 2A 2B 

GND 

3A 

GND 



Integrated Circuits (cont'd.) 

HEATH PART 
NUMBER 

443-764 

443-843 

444·24 

444-51 

MAYBE 
REPLACED 

WITH 

NMOS2114 

MC6820 

NMOS2316E 

NMOS2316E 

DESCRIPTION 

1 k x B STATIC RAM 
U117, U118 

PERIPHERAL 
INTERFACE 
ADAPTER 

U103 

TINY BASIC ROM 
U106 

MONITOR ROM 
U105 

A6 As 

A3 A9 
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IDENTIFICATION 

A4 AJ Ao A1 Az cs GNO 

vs s 

PAO 

PA2 

PA3 

PA6 

PA? 

PBO 

PBl 
PB2 

PB3 0 5 

PB4 06 

PB5 0 7 

PB6 

PB 7 CS I 

rn 
cso 

Vee R/W 

CS J A10 cs 2 07 06 Ds 04 03 

PIN NAMES 
Ao-Aro ADDRESS INPUTS 

07-0o DATA OUTPUTS 

cs,-cs3 CHIP SELECT INPUTS 
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Integrated Circuits (cont'd.) 

HEATH MAYBE 
PART REPLACED DESCRIPTION INDENTIFICATION 

NUMBER WITH 

Al 

s A4 A3 A2 Al AO 
444-28 TTL ADDRESS 

32*8 DECODER 
ROM ROM 



Page 57 

I~ ~1§169¥!3*'1 

ROM Program 
I 

i'his is the software code used in the decoder ROM. 

444-28 U108 

w c 

"It (f) (\j ,.... 0 

< < < < < 

8 a: w u 0 (f) (\j ,.... 0 c 

~ 
t:: :5 :E 

~ ~ ~ D.. ~ a: ii a :E 
a: 
C!J 

I PIN# 14 13 12 11 10 IPIN# 9 7 6 5 4 3 2 1 

0 0 0 0 0 0 1 1 1 1 1 1 0 

0 0 0 0 1 0 1 1 1 1 1 0 1 

0 0 0 1 0 0 1 1 1 1 0 1 1 

0 0 0 1 1 0 1 1 1 0 1 1 1 

0 0 1 0 0 0 1 1 0 1 1 1 1 

0 0 1 0 1 0 1 0 1 1 1 1 1 

0 0 1 1 0 0 1 0 1 1 1 1 1 

0 0 1 1 1 0 0 1 1 1 1 1 1 

0 1 0 0 0 0 0 1 1 1 1 1 1 

0 1 0 0 1 1 1 1 1 1 1 1 1 

0 1 0 1 0 1 1 1 1 1 1 1 1 

0 1 0 1 1 1 1 1 1 1 1 1 1 

0 1 1 0 0 1 1 1 1 1 1 1 1 

0 1 1 0 1 1 1 1 1 1 1 1 1 

0 1 1 1 0 1 1 1 1 1 1 1 1 

0 1 1 1 1 1 1 1 1 1 1 1 1 

1 0 0 0 0 1 1 1 1 1 1 1 1 

1 0 0 0 1 1 1 1 1 1 1 1 1 

1 0 0 1 0 1 1 1 1 1 1 1 1 

1 0 0 1 1 1 1 1 1 1 1 1 1 

1 0 1 0 0 1 1 1 1 1 1 1 1 

1 0 1 0 1 1 1 1 1 1 1 1 1 

1 0 1 1 0 1 1 1 1 1 1 1 1 

1 0 1 1 1 1 1 1 1 1 1 1 1 

1 1 0 0 0 1 1 1 1 1 1 1 1 

1 1 0 0 1 1 1 1 1 1 1 1 1 

1 1 0 1 0 1 1 1 1 1 1 1 1 

1 1 0 1 1 1 1 1 1 1 1 1 1 

1 1 1 0 0 1 1 1 1 1 1 1 1 

1 1 1 0 1 1 1 1 1 1 1 1 1 

1 1 1 1 0 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 



FOR PARTS REQUESTS ONLY 

• Be sure to follow instructions carefully. 

• Use a separate letter for all correspondence. 

• Please allow 10 - 14 days for mail delivery time. 

DO NOT WRITE IN THIS SPACE 

INSTRUCTIONS 
• Please print all information requested. 

• Be sure you list the correct HEATH part number exactly as 
it appears in the parts list. 

• If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $ 

• If you prefer COD shipment, check the COD box and mail 
this form. COD D 

NAME 

ADDRESS 

CITY 

STATE ZIP 

The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 

Model# Invoice# 
Date Location 
Purchased Purchased 

LIST HEATH QTY. PRICE 
PART NUMBER EACH 

TOTAL FOR PARTS 

HANDLING AND SHIPPING 

MICHIGAN RESIDENTS ADD 4% TAX 

TOTAL AMOUNT OF ORDER 

SEND TO: HEATH COMPANY 
BENTON HARBOR 
MICHIGAN 49022 
ATTN: PARTS REPLACEMENT 

Phone (Replacement parts only): 616 982-3571 

THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 

TOTAL 
PRICE 
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• Be sure to follow instructions carefully . 

• Use a separate letter for all correspondence . 
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INSTRUCTIONS 
• Please print all information requested . 

• Be sure you list the correct HEATH part number exactly as 
it appears in the parts list. 

• If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $ 

• If you prefer COD shipment, check the COD box and mail 
this form. COD D 

NAME 

ADDRESS 

CITY 

STATE ZIP 

The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 

Model# Invoice# 
Date Location 
Purchased Purchased 

LIST HEATH QTY. PRICE 
PART NUMBER EACH 

TOTAL FOR PARTS 

HANDLING AND SHIPPING 

MICHIGAN RESIDENTS ADD 4% TAX 

TOTAL AMOUNT OF ORDER 

SEND TO: HEATH COMPANY 
BENTON HARBOR 
MICHIGAN 49022 
ATTN: PARTS REPLACEMENT 

Phone (Replacement parts only): 616 982-3571 

THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 

TOTAL 
PRICE 
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CUSTOMER SERVICE 

REPLACEMENT PARTS 

Please provide complete information when you request re
placements from either the factory or Heath Electronic Cen
ters. Be certain to include the HEATH part number exactly as it 
appears in the parts list. 

ORDERING FROM THE FACTORY 

Print all of the information requested on the parts order form 
furnished with this product and mail it to Heath. For telephone 
orders (parts only) dial 616 982-3571. If you are unable to 
locate an order form, write us a letter or card including: 

• Heath part number. 
• Model number. 
• Date of purchase. 
• Location purchased or invoice number. 
• Nature of the defect. 
• Your payment or authorization for COD shipment of parts 

not covered by warranty. 

Mail letters to: Heath Company 
Benton Harbor 
Ml 49022 
Attn: Parts Replacement 

Retain original parts until you receive replacements. 
Parts that should be returned to the factory will be listed 
on your packing slip. 

OBTAINING REPLACEMENTS FROM 
HEATH ELECTRONIC CENTERS 

For your convenience, "over the counter" replacement parts 
are available from the Heath Electronic Centers listed in your 
catalog. Be sure to bring in the original part and purchase 
invoice when you request a warranty replacement from a 
Heath Electronic Center. 

TECHNICAL CONSULTATION 

Need help with your kit? - Self-Service? - Construction? -
Operation? - Call or write for assistance. you'll find our Tech
nical Consultants eager to help with just about any technical 
problem except "customizing" for unique applications. 

The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 

• The Model number and Series number from the blue and 
white label. 

• The date of purchase. 
• An exact description of the difficulty. 
• Everything you have done in attempting to correct the prob

lem. 

Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other infor
mation you think might be helpful. 

Please do not send parts for testing, unless this is specifi
cally reques~ed by our Consultants. 

Hints: Telephone traffic is lightest at midweek - please be 
sure your Manual and notes are on hand when you call. 

Heathkit Electronic Center facilities are also available for tele
phone or "walk-in" personal assistance. 

REPAIR SERVICE 

Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 

If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, sup
ply a copy of the invoice or sales slip. 

If you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 

• Your name and address. 
• Date of purchase and invoice number. 
• Copies of all correspondence relevant to the service of the 

kit. 
• A brief description of the difficulty. 
• Authorization to return your kit COD for the service and 

shipping charges. (This will reduce the possibility of delay.) 

Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color televi
sion picture tubes, as these are easily damaged in shipment. 
Do not include the kit Manual.) Place the equipment in a strong 
carton with at least THREE INCHES of resilient packing mate
rial (shredded paper, excelsior, etc.) on all sides. Use addi
tional packing material where there are protrusions (control 
sticks, large knobs, etc.). If the unit weighs over 15 lbs., place 
this carton in another one with 3/4" of packing material bet
ween the two. 

Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it "Fragile" on at least two sides. Re
member, the carrier will not accept liability for shipping dam
age if the unit is insufficiently packed. Ship by prepaid express, 
United Parcel Service, or insured Parcel Post to: 

Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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IRON TO THE BARE WIRE END TO HOLD 
THE FINE STRANDS IN PLACE. 

Detail 1-13A 
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TO HOLD THE FINE STRANDS IN 
PLACE. 

Detail 1-15A 

TW I ST THE FINE WI RE. STRANDS 
AND APPLY JUST E.NOUGH SOLDER 
TO THE BARE WI RE END TO HOLD 
THE FINE STRANDS IN PLACE. 

Detail 1-14A 



AS 

-1/4" 
3RN 
HD 

'HE 

R 

CABINET 
BOTTOM 

0 
@ 

PICTORIAL 2-2 

Page2 

n 



PICTORIAL 2-3 

PICTORIAL 2-5 



-3 

PICTORIAL 2-4 

Page3 



[30 
E3 [_ ---- ·--. _=:J 000 

PICTORIAL~ 



Page4 

]0 ---- -~----~=~ 

r 

:TORIAL 2-8 



e 

E3 ?!!!!!!!~!!!~~~~~ i.ileJI 
~ 40-CONDUCTOR 

t1IZllllllll!DDOtmOOMl\MLY l E c 0 N NE c TOR (J) 

PICTORIAL 5-2 



CABINET 
TOP 

CABINET 
BOTTOM 

PICTORIAL 5-3 

Page 5 



~ 1VI110i3Id 

::J::::r:::1:::::1:~:::1::::-::.::t:::1 1 I JMdfIF?h ' 
1 1 ~~~~~~~ 11 

' 

:;:===========================:jl' 1 IGill I 0 I t C t ~ 9 L t I ,"!,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~ ~ ,,"!,,,,,,,,,,,,,, ,, ,,,,,,,,,,,,,, =: ., , , ., ., ., ., ., 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ,,,, .,.,.,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, c= a ~ ~l>DUlt.IQ9:~ 
m~~~~~m~~~~~~~~~~~~~~~~~~~~~~ l¢Jaj & ______ j 
m~~2~~~~~~~~~~~~~~ 2 ~~~~~~~~~~~~ I 1~~1~111 - - ,,,,,,,, ,,,,,,,, ,,,,,,,, ,,,,,,,, 

-raa u]J 
- I ; __ - - - -J 

eeoooooo 

~ 
D D 

OOQQQQQQQQQ~~aAQQ~~~ 

De 
......... '.... ... .. .......... - ...... - .... 

nd8 011 erea l8SBJ 
- -

coma) V'JVti (0000) V'J\ft:! 

• 1•-~ I II 

UO t\qpU'E!'lS 

~ndwooo.ro1w J;I){HJ;V~H [[@ © 
JaM.Od 

AClOSS3J::J\I 0/1 
ACIOW3W 

Cl 3 NI \I Cll 



microcomputer learning system 

ROM (FCOO) 

Address Buffers 
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