'HEATHKIT
MANUAL

for the

SERIAL INTERFACE
MODULE
Model H11-5

ASSEMBLY 595-2037-01

HEATH COMPANY - BENTON HARBOR, MICHIGAN |



HEATH COMPANY PHONE DIRECTORY

The following telephone numbers are direct lines to the departments listed:

Kit orders and delivery information ...................... (616) 982-3411
Credit ..o e (616) 982-3561
Replacement Parts .. ......... ... (616) 982-3571

Technical Assistance Phone Numbers
8:00 A.M. to 12 P.M. and 1:00 P.M. to 4:30 P.M., EST, Weekdays Only

R/C, Audio, and ElectronicOrgans ..................... (616) 982-3310
Amateur Radio s s s« c s s embmmn do oo e s minsiesen s o ool (616) 982-3296
Test Equipment, Weather Instruments and

HomeClocks ........ooiiiiiiiiiiiiiiiiiiiini i, {616) 982-3315
T ClEVISTON SETaT e P e I E e i e T (616) 982-3307
Aircraft, Marine, Security, Scanners, Automotive,

Appliances and General Products ..................... (616) 982-3496
O P e S el s o s el et i P NSNS (616) 982-3309

If you are not satisfied with our service - warranty or otherwise - or with our products, write directly to our Director of Customer
— Services, Heath Company, Benton Harbor, Michigan 49022. He will make certain your problems receive immediate, personal
g g attention.

<—% Our attorney, who happens to be quite a kitbuilder himself, insists that we describe our warranty using all the necessary legal
% phrases in order to comply with the new warranty regulations. Fine. Here they are:

For a period of ninety (90) days after purchase, Heath Company will replace or repair free of charge any parts that are defective
either in materials or workmanship. You can obtain parts directly from Heath Company by writing us at the address below or by

telephoning us at (616) 982-3571. And we’ll pay shipping charges to get those parts to you — anywhere in the world.
We warrant that during the first ninety (90) days after purchase, our products, when correctly assembled, calibrated, adjusted
and used in accordance with our printed instructions, will meet published specifications.

If a defective part or error in design has caused your Heathkit product to malfunction during the warranty period through no
fault of yours, we will service it free upon proof of purchase and delivery at your expense to the Heath factory, any Heathkit
Electronic Center (units of Schlumberger Products Corporation), or any of our authorized overseas distributors.

You will receive free consultation 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.
Our warranty does not cover and we are not responsible for damage caused by the use of corrosive solder, defective tools,

incorrect assembly, misuse, fire, or by unauthorized modifications to or uses of our products for purposes other than as
advertised. Our warranty does not include reimbursement for customer assembly or set-up time.

This warranty covers only Heathkit products and is not extended to allied equipment or components used in conjunction with
our products. We are not responsible for incidental or consequential damages. 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. This warranty
gives you specific legal rights, and you may also have other rights which vary from state to state.
HEATH COMPANY
BENTON HARBOR, MI. 49022
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INTRODUCTION

The Heath Model H11-5 Serial Interface Module con-
nects a serially configured peripheral to either the
Heath H11 bus or the DEC LSI-11 bus.

The Module has the following features:

@ Option of using optically isclated 20 mA
current loop (either active or passive) or an
EIA interface. '

® Selectable crystal-controlled baud rates: 50,
70, 110, 134.5, 150, 200, 300, 600, 1200,
1800, 2400, 4800, 9600, or an externally
supplied rate.

® Selectable data word lengths.

® Selectable stop bits.

® H11 or LSI-11 bus interface and conirol
logic for interrupt processing and vector
generation.

® Interrupt priority.

® Control/Statusregister (CSR) and data regis-
ters compatible with PDP-11/03 software
routines. CSR’s and data buffer registers di-
rectly accessed by way of processor instruc-
tions.

® Plug, signal, and program compatible with
PDP-11/03.

The modern digital design assures excellent accuracy
and reliability. This, plus HEATH/DEGC compatabil-
ity, makes the Module a valuable addition to your
Computer System.



TOOLS

You will need these tools to assemble your kit.

LONG-NOSE
PLYERS

WIRE
STRIPPERS
PLIERS DIAGONAL
CUTTERS

- R oo T e R G D O U D G O D 63 O (O O ST I S S S 6 B e e

THER HELPFUL
OOLS

?%@

&
NUT STARTER
g(MAY BE SUPPLIED
WITH KIT)

ASSEMBLY

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

2.  Theillustrations 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 ancther Pictorial for
another group of steps.

=S¥ PHILLIPS
TSCREWDRIVER

1/8"&1/4"-BLADE

. SCREWDRIVERS

HEATHKIT
SOLDERING
| RON

PENCIL
SOLDERING IRON
(25 TO 40 WATTS)

o e = e D D O D D D S T a0 S0 G 6D a

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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6. Each circuit part in an electronic kit hasits 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.

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. 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.

2. 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.



PARTS

Resistors will be called out by their resistance value

in § (ohms), kQ (kilohms), or MQ} (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

for information only.

EXAMPLES:
BROWN 1
_—~GREEN 5
T ORANGE 1,000
\\
SILVER  =10%

15 X 1,000 = 15,000 O (15,000 OHMS),
or “18 k{}”
ORANGE 3

_—— BLACK 0

100,000
*5%

30 x 100,000 = 3,000,000 Q (or 3 M(2)
3 MQ = 3 MEGOHMS

1/4-WATT

OR

OR

1/2-WATT

RESISTOR COLOR CODE

1-WATT

2-WATT
_ TOLERANCE
' Gold 5%
| Silver 10%

COLOR 1st DIGIT 2nd DIGIT MULTIPLY BY
BLACK 0 0 1

BROWN 1 1 10
RED 2 2 100
ORANGE 3 3 1,000
YELLOW 4 4 10,000
GREEN 5 5 100,000
BLUE 6 6 1,000,000
VIOLET 7 7 10,000,000
GRAY 8 8 100,000,000
WHITE 9 9 1,000,000,000
GOLD A

SILVER o1

e

Capacitors will be called out by their capacitance

value in uF (microfarads) or pF (picofarads) and type:

ceramic, Mylar®, electrolytic, etc. Some capacitors
may have their value printed in the following man-

Ier:

First digit of
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

EXAMPLES:

151K = 15 X 10 = 150 pF
759 = 75 X 0.1 = 7.5 pF

decimal point; as in: 2R2 = 2.2 (pF or uF).

NOTE: The letter “R” may be used at times to signify a ‘

TOLERANCE OF CAPACITOR I

MULTIPLIER
FOR THE MULTIPLY 10pF OR OVER
NUMBER: BY . LpESS LETTER 10pF |
0 1 +0. 1pF B 1
1 10 +0. 25pF C |
7 190 0 5pF i) |
3 1000 1. 0pF F 1% |
4 10, 000 £7.0pf G +2% I
5 100, 000 H +3% |
J +5% |
8 0.01 K +10% }
9 0.1 M £20% 1
|
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PARTS LIST

( ) Unpack the kit and check each part against the To order a replacement part, always include the
following list. The key numbers correspond to PART NUMBER. Use the Parts Order Form furnished

the numbers on the “Parts Pictorial” (Illustra- with this kit. If one is not available, see “Replacement
tion Booklet, Page 1). Return any part that is Parts” inside the rear cover of your Digital Computer
packed in an individual envelope, with the part Assembly Manual. For prices, refer to the separate
number on it, to its envelope after you identify it “Heath Parts Price List.”

until that part is called for in a step.

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Cormp. No. Mo. Part No. Comp. No.
RESISTORS
NOTE: The following resistors are 1/4-watt and have a toler- DIODES — TRANSISTORS
_ ance of 5% (gold fourth band) unless otherwise noted. The
‘”\Xresistors may be packed in more than one envelope. ! %‘i 56-56 5  1N4149 diode -D1, D2, D3,
WA 1sB-2 2 47 Q (yellow-violet- A1, A2 AN _ DS, D6
% biack) Gl 56-621 1 1N4738A zener diode ZD4- .
1-105-12 2 ;?gwﬁ)(br own-green- R3, A8 NOTE: Transistors are marked for identification in one of the
following four ways:
1-62-12 1 220 O (red-red-brown) R5
1-121-12 1 300 O (orange-black-brown) R33 1. Part number.
1-92-12 1 330 8 (orange-orange- R34 2. Type number.
brown) 3. Part number and type number.
1-67-12 i 680 D (blue-gray-brown) R35 4. Part number with a type number other than the one
1-68-12 2 820 ) (gray-red-brown) R4, Ri2 listed.
y 1-69-12 3 1000 & (brown-black-red) R22, 24, . . ° :
R4t 417-821 3  MPSAO6 transistor Qt, Q4, Q5
%ﬁ‘l 1-97-12 1 2400 Q (red-yellow-red) (=0 5 417-865 3  MPSABS transistor Q2, Q8, Q7
gt 4-80-12 20 10 K (brown-black- R14-RA19, G2 417-897 130V, 1.5mAFET ec
) orange) Ra1, R23,
Fi25-R29, INTEGRATED CIRCUITS (IC s)
R31, R32,
R36-R40 & IMPORTANT: If any components are missing from the
%%M 1-156-12 1 68 kO (blue-gray- R7 sealed IC package relurn the UNOPENED package for
orange) replacement. Claims for missing IC s will not be honered
A 1-157-12 1 10 M (brown-black- R9 ||| If the package has been opened.
blue)
%&2 1-151 1 330 8, 1/2-wail (orange- Rl If you locaie damaged or defective IC s, order individual
s orange-brown) replacements sure to follow the standard instructions
on the “Parts Order Form” and on the inside rear cover of
CAPACITORS the Manual. Save defective or damaged components for
: return instructions.
. Bl 21-155 2 33 pF ceramic C5, C6 o o
Bl 21-792 4 330 pF ceramic c1, C2, NOTE: integrateq circuits (1C s) are marked for identification in
c3, C4 one of the following four ways:
. B1 21140 1 .001 M.F (1000 pF) c19 1. Part number.
ceramic 2.- Type number (this refers only io the numbers; the
B‘i 21-27 1 .005 uF ceramic ci2 letters may vary).
B2 25221 10 2.2 uF tantalum C7, C8, C9, 3. Part number and type number.
Ci1, C13, C14, 4. Part number with a type number other than the one
C¢15, C16, listed. .

Ci7, Ci8
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. MNo. Part No. Comp. No.
ntegrated Circuit (cont’d.) : Connectors — Sockets (cont’d.)
443-B08 2 4N26 1C28, 1C29 E3 432-965 1 25-pin circuit
443-77 1 7438 ICe board connector
D2 443-728 2 741800 1C10, IC16 E4 434-315 2  6-pin IC socket
D2 443-730 4 741874 I1C13, 1C15, E5 434-298 16 14-pin IC socket
' 1C17, 1C22 EB 434-299 5  16-pin IC socket
443-779 1 74L802 ) 1C21 E7 434-311 4 20-pin IC socket
443-780 2  74L808 IC11, 1C26 E8 434-307 1 24-pin IC socket
443-794 1 75188 (1488) 1C24 E9 434-253 1 40-pin IC socket
443-795 1 75189 (1489) 1C23
443-797 2 74810 IC14, 1C18 HARDWARE
443-800 1 740827 Ic12 e;\
443-801 1 74LS196 IC25 | P 25052 5 4.40 X 1/4" screw
443-781 1 74LS75 ICi9 ToF2 2522 2 4-40 nul
443-799 1 74L8157 ice F3 2549 2 #4 lockwasher
443-802 2 74L.8257 1C7, 1C8 .
443-753 1 748240 . lc4 WESCELLANE@US
443-754 3 74LS240 e IC2, ' "85-2001-2 1 Serial interface
D5 443-796 1 DM8B130 }gz KV 8 cireuit board
’ §T. 266-949 1 Gircuif board pulter
NOTE: The following IC’s can be damaged by static eleciricity. ~,  184-1020 1. 25-wire cable
Do NOT remove these IC’s from their packages until you are assembl){
instructed to do so in a step. ., 944-94 3" Yellow wire
~-347-39 72 5-wire cable
< %@3 443.793 1 4702 1C27 GZ 404-597 1 Oscillator crystal K1
%Dﬁ 443-761 1 IMB402 1C20 - GS 390-1397 1 Serial /0 label
G4 39134 1 Blue and white label
CONNECTORS — SOCKETS 490-185 1 Package of solder braid
490-189 1 IC puller
"‘@1 432704 1 24-pin plug 597-260 1 Parts Order Form
B2 432-855 26 Female connector pin 1 Assembly Manual (See front
(two exira) cover for part number.) \
Solder ¥
o o o %y 1 (INCHES) 2 3 4 <] =] 7
l1/33/8’°/87/81I,1.1.|1l||‘l\lxl-!.l.l.l‘ljl.].ll.l-l;l.l.ln!
e B s e e e s ) A s Sy S Sy A T ) st A S A M

o 5 1 (CM) 2 3 4 5 =3 7 B 2 10 11 12 13 14 1% i8 17
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CIRCUIT BOARD

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.

IDENTIFICATION
DRAWING

PART
NUMBER

The parts installed in this Pictorial are
in this area of the circuit board.

() Position the circuit board as
shown with the component side
up.

( ) Ri1: Hold a 330 , 1/2-watt
(orange-orange-brown) resistor
by the body as shown and bend
the leads straight down.

PUSH DOWN

() Pushtheleadsthroughthe 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.

—

INNNNNNNY E

/

{3__

Yo w8 —@—J
L
)
O—Q—JO—@—-
(-
I
1+
R S

PICTORIAL 1-1

®

|

J

STEP-BY-STEP ASSEMBLY

{ ) 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
IRON

Va

NS N
CIRCUIT BOARD

COMPONENT
LEAD

FOlL\

2. Then apply solder to the
other side of the connec-
tion. IMPORTANT: Let

the heated lead and the
circuit board foil melt the
solder.

SOLDERING

SOLDER

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.

SOLDERING

\\!H [

() Cut off the excess lead lengths
close to the connection. WARN-
ING: Clip the leads so the ends
will not fly toward your eyes.

( ) Check each connection. Com-
pare it to the illustrations on
Page 9. After you have checked
the solder connections, proceed
with the assembly on Page 10.
Use the same soldering proce-
dure for each connection.
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WITH THE FOIL AND
THE LEAD. X

FOIL
LY

GOOD SOLDER EONNECTI@N

SOLDER FLOWS OUTWARD
AND GRADUALLY BLENDS

/
/7' 4 SOLDERING
7

Ve
77 POSITIONED

,

)
IRON
CORRECTLY

s

T e ——— >

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

The solder will make a good electrical connection between |

Lthe lead and the foil.

POOR SOLDER CONNECTIONS

1
I
!
I
I
I
!
I
!
E
E
ﬁ
I

SOLDER DOES NOT FLOW

ONTO LEAD. A DARK ROSIN .
BEAD SURROUNDS AND IN- S
SULATES THE LEAD FROM ROSIN 75 -
THE CONNECTION. ’ //<\’SOLDERING
. IRON
FOIL POSITIONED
N INCORRECTLY

When the lead is not heated sufficiently, the solder
will not flow onto the lead as shown above. To cor-
rect, reheat the connection and, if necessary, apply a
small amount of additional solder to obtain a good

L_connection.

I

[ e W e e W i e Wl s Rl Wl i Wl Rl e o Ol s
d e
75 7 SOLDERING |
SOLDER APPEARS TO FLOW 7S s~ IRON I
INWARD AND SET ON TOP ///// POSITIONED

OF THE FOIL. ////// INCORRECTLY !
FOIL ), ~ROSIN |
NN I

When the foil is not heated sufficiently the solder will
blob on the circuit board as shown above. To correct,
reheat the connection and, if necessary, apply a small
amount of additional solder to obtain a good connec-
tion.

I

SOLDER BRIDGES

A solder bridge between two adjacent foils is shown
in photograph A. Photograph B shows how the con-
nection should appear. A solder bridge may occur if
you accidentally touch an adjaceni 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 sclder 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.

e
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NOTE: Make sure you have installed
the resistor in Pictorial 1-1.

IMPORTANT: THE BANDED END OF DIODES CAN
BE MARKED ¥ A NUMBER OF WAYS.

BANDED EHD

j] SOLID BODY

A
BANDED END

,
BAND GLASS ™\
BopY COLORED
END

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

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
dﬁ;tside of the glass.

IDENTIFICATION
DRAWING

The parts installed in this Pictorial are
in this area of the circuit board.

NOTE: In the following steps, before
you mount each IC socket, make sure '
all the socket pins are straight. Then, as
you mount the socket, make sure all its
pins are through the foil. First solder
one pin at each end of the socket to the
foil and again make sure all the pins are
through the foil. Then solder the re-
maining pins to the foil.

Install 6-pin IC sockets at the following
Jocations:

( *9 1c20.

() D2: 1N4149 diode (#56-56).

) R7: 68 ki (blue-gray-orange).

%) R8: 150 §) (brown-green-brown).

\

N k\“) Re6: 2400 Q (red-yellow-red).

(4, ) R5: 220 { (red-red-brown).

() D1: 1N4149 diode (#56-56). Posi-
tion the banded end as shown.

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

k () R2: 47 Q (yellow-violet-black).

B.( ) D3:1N2149 diode (#56-56). Posi-
“. tion the banded end as shown.

) R1: 47 O (yellow-viclet-black).

] ( ) R4: 820 Q (gray-red-brown).

* .{ ) R3: 150 O (brown-green-brown).

{ ) Solder the leads to the foil and cut
~,,  off the excess lead lengths.

k) IC28.

Install 14-pin sockets at the following

. locations:

) IC14.
) IC15.

() 1C16.

PICTORIAL 1-2

) IC17.
) IC23.
) IC22.

) IC24.

() IC25.

7 () Install a 16-pin IC socket at IC27.

H~( ) R9: 10 MQ (brown-black-blue).

NOTE: As you mount diodes in the fol-
lowing steps, position thebanded ends
:as shown.

() ZD4: 1N4738A zener diode
(#56-621).

() D5: 1N4149 diode (#56-56).

() D6: 1N4149 diode (#56-56).

{. ) Solder the leads to the foil and cut
off the excess lead lengths.
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IDENTIFICATION
DRAWING

PART
NUMBER

The parts installed in this Pictorial are
in this area of the circuit board.

( ) R33: 300 ( (orange-black-
brown). Solder the leads to the
foil and cut off the excess lead
lengths.

NOTE: Before you solder the pins of
the following IC sockets, be certain all
its pins are through the board.

Install 14-pin IC sockets at the follow-
i.ing locations.

() Install a 16-pinIC socketat1C19.

Install 10 kQ (brown-black-orange) re-

| ( S)JICI8 ‘ sistor/s in the next ten steps.
RO IC21 oo =
=—(,/] Rs6.
(L) TC26 i \ : ]
i . il 7

. 7
(/) Solder the leads to the foil and
cut off the excess lead lengths.

PICTORIAL 1-3
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NUMBER

+| Install 14-pin IC sockets at the follow-

NOTE: When you cut off resistor leads
in the following steps, set them aside
for use later. You will use them as jum-

. pers when you configure the circuit
+board.

() Ri2: 820 2 (gray-red-brown).
Solder the leads to the foil and
cut off the excess lead lengths.

Install 16-pin IC sockets at the follow-
.ing locations:

(VIC7 o

IDENTIFICATION
DRAWING

PART

The parts installed in this area of the
circuit board.

(7). Install a 20-pin IC socket at IC2.

() R34: 330 {1 (orange-orange-
brown).

( /] R35: 680 Q (blue-gray-brown).

LLLL

i

PICTORIAL 1-4

) X ) R14.

() Ri5.

Install 10 k&) (brown-black-orange) re-
sistors in the next five steps.

¢ ).R17.

() R16.

(' ).R1s.

() Soldertheleads to thefoil and cut
off the excess lead lengths,

Install 20-pin IC sockets at the follow-
ing locations:

( J 1Ca.

() ICL

| (/) Res.

Install 10 kO (brown-black-orange) re-
sistgrs in the next five steps.

R25.

R23.

(<) R21.

(:f) R1s.

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

(# ) Install a 24-pin IC socket at IC5.

( ) Install a40-pinIC socketat1C20.




NOTE: When you install transistors,
line up the flat on the transistor with
the outline of the flat on the circuit
board. Then insert the E, B, and C leads
of the transistor into the corresponding
E, B, and C holes in the circuit board.
Position the transistor 1/8” above the
circuit board. Solder the leads to the
foil and cut off the excess lead lengths.

EDfFLAT
T - ,L; OR

1/8“

. FLAT

IDENTIFICATION
DRAWING

V

PART
NUMBER

The parts installed in this Pictorial are
in this area of the circuit board.

capacitors in this kit, remove any ex-
cess coating from the leads. Use long-
nose pliers to remove this coating.

INSULATION INSULATION

SN

iz

REMOVE COATING
EVEN WITH
BOTTOM OF

CAPACITOR BODY

NOTE: When you install ceramic

()Qz MPSAS55 {ransistor (#417-
865).

NOTE: Tantalum capacitors may be
marked two ways as shown. When you
install the following capacitor, be sure
to insert the lead marked with a posi-
tive(+) sign or color dot in the positive
(+) marked hole on the circuit board.

MAY BE MARKED WITH POSITIVE
SIGN{+) OR COLOR DOT

POSITIVE
SIGN (+)

OSITIVE
SIGN (+)

C16: 2.2 uF tantalum.

( v}‘f‘k] C9: 2.2 uF tantalum.

Install three 2.2 uF tantalum
capacitors. Position the positive (+)
‘marks as shown.

a_("“‘i) B e
,::(_ Y C18 .ot

‘(;]07 ............................

PICTORIAL 1-5

Install 330 pF ceramic capacitors in the
next four steps.

(A ca.
(+ )/CS .
(. c1.

-

() €z

(/’J/Solder the leads to the foil and cut
" off the excess lead lengths.

NOTE: As you mount transistors in the
following steps, be sure to match the
flat on each tramsistor with the flat
screened on the circuit board.

(T Q7. MPSAS5 transistor (#417-
865).

() Q5: MPSAO06 transistor {#417-
821).

e

( ]/;@(jBQ‘V,JMPSASS transistor (#417-
865).

(<) Q4: MPSAQ6 transistor (#417-
821).
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Before you install IC’s in the following
steps, the IC pins must be made per-
pendicular to the IC body. To do this,
grasp the IC between the thumbs and
index fingers of both hands, then care-
fully roll the IC onto a flat surface as
shown. Be careful not to roll the IC too

> T\

Install IC’s as follows: Identify the pin
1 of the IG, then match the pin 1 end of
the IC with the marked end of the IC
outline on the circuit board and in the
Pictorial. Then carefully push the IC
down into its socket. (Also see Detail
1-6A on Page 2 of the “Illustration
Booklet” as you install IC’s.)

SHALL

IHDENTATION MOTEH par
e e @
PIN 1 PIN 1 PIN 1
RIDGE noteH /%
(- % Y
™ ﬁﬁi”
, Pl b
B PIN 1
i )

&

(%) 1C29: 4N26 IC (#443-808). |

(%) 1C28: 4N26 IC (#443-808). 1

IDENTIFICATION
DRAWING

The parts installed in this Pictorial are
in this area of the circuit board.

03: 30V, 1.5 mA FET (#417-897).
Line up the flat on the FET with
the outline of the flat on the cir-
cuit board. Then insert the D, S,
and G leads of the FET into the
corresponding circuit board
holes. Position the FET 1/8" above
the circuit board, solder its leads
to the foil, and cut off the excess
lead lengths.

ﬂ:zafFLAT

FLAT

20800 0000 &0

e

e §

PICTORIAL 1-6

1} IC15: 74LS74 IC (#443-730).

(.} 1C14: 741510 IC (#443-797).

) IC16: 74LS00 IC (#443-728).

) IC17: 741874 IC (#443-730).

) 1C23: 75189 or 1489 IC (#443-

795).

() 1C22: 74LS74 IC (#443-730).

) IC24: 75188 or 1488 IC (#443-
794).

) 1C25: 7418196 IC (#443-801).




IDENTIFICATION
DRAWING

PART
NUMBER -

The parts installed in this Pictorial are
in this area of the circuit board.

) 1C12: 741827 IC (#443-800).

) IC13: 741874 IC (#443-730).

) IC19: 74LS75 IC (#443-781).

) 1C18: 74LS10 IC (#443-797).

—

IC21: 74LS02 IC (#443-779).

—

1C26: 741508 1C (#443-780).

Form the leads of the oscillator
crystal 90-degrees to the crystal
case as shown.

K1: Push the three crystal leads
through the circuit board. Be
sure the crystal is flat against the
top of the board; then solder the
leads to the foil. Cut off the ex-
cess lead lengths.

PICTORIAL 1-7

(" ) C19:.001 uF (1000 pF) ceramic.

) 1C11: 741508 IC (#443-780).

NOTE: When you install tantalum
capacitors in the next two steps, be
sure to match the positive (+) mark or
dot on the capacitor to the “+ " mark on
the circuit board. :

4 C13: 2.2 uF tantalum.

4 C11: 2.2 pF tantalum.

5: 33 pF ceramic.

C17: 2.2 uF tantalum. Position the
. positive (+) mark as shown.

G6: 33 pF ceramic.

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

o Y w3 (INCHES) 2 3 4 5] =] 7
Lveromysmi el oy Lo e by ey b e b b b b |
rrl”'llll! T I T I T [ T I T | T T t ' ¥ | T ‘ I I T I I T | ' |
o 5 1 (CM) 2 3 4 5 8 7 8 9 10 1 12 13 14 15 16 17




Page 16

IDENTIFICATION
DRAWING

PART
NUMBER

The parts installed in this Pictorial are

in this area of the circuit board.

. NOTE: Be sure that IC leads are per-
%pendicular to the IC cases before you
tnstall IC's in this Pictorial.

W) 1C10: 741500 IC (#443-728).

) IC8: 741.8257 IC (#443-802).

{ ) IC6: 7418157 IC {#443-799).

NOTE: Be sure to match the positive
(+) mark or dot with the “+” mark on
the circuit board as you mount tan-
talum capacitors in the next two steps.

( ) C15: 2.2 uF tantalum.

() C18: 2.2 uF tantalum.

() Solderthe leadstothe foil and cut
off the excess lead lengths.

NOTE: Be especially careful as you in-
stall the following IC, that all the IC
leads are straight before you push the
IC into its socket.

( ) IC5: DM8130 IC (#443-796).

#443-77).

() IC2: 7418240 IC (#443-754).

NOTE: When you install the transistor
in the following step, be sure to match
the flat on the transistor with the out-
line of the flat on the circuit board.

(.9*T¥1: MPSAO06 transistor (#417-
821). Solder the leads to the foil
and cut off the excess lead
lengths.

( ) IC7: 7418257 IC (#443-802).

() IC3: 7418240 IC (#443-754).

() IC4: 748240 IC (#443-753).

() IC1: 74L8240 IC (#443-754).

PICTORIAL 1-8
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Reposition the circuit board as
shown.

f//] Push the 25-pin circuit board
’ connector firmly down onto the
circuit board as shown. Solder
the pins to the foil and cut off the
excess pin lengths.

NOTE: The integrated circuit that you
install in the next step is a rugged and
reliable component. However, normal
static electricity discharged from your
body through an integrated circuit pin
to an object can damage the integrated
circuit. Read the entire instruction
first. T/,hen carefully perform each step
withgut interruption.

/') 1C27: Install a 4702 IC (#443-793)
at IC27 as follows:

1. Remove the IC from‘its package
with both hands.

2. Hold the IC in one hand, remove
the conductive foam, and
straighten any bent pins with the
other hand.

3. Roll the IC on a flat surface to
make the pins perpendicular to
the IC body.

4. Continue holding the IC, being
careful not to touch it to any-
thing while you touch the circuit
board with your other hand.

5. Ip‘étall the IC in its socket.

IDENTIFICATION
DRAWING

PART
NUMBER

The parts installed in this Pictorial are
in this area of the circuit board.

RIS

|7 s/ 777

Eiown » LS

{ ) Position the circuit board puller
onto the foil side of the board as
shown. Secure the puller with
4-40 X 1/4" screws, #4
lockwashers, and 4-40 nuts. Then
carefully peel the backing paper
from the Serial I/O label. Press the
label onto the center of the circuit

board puller as shown.
4-40 NUT

& e

! CIRCULT
BOARD
PULLER

SERIAL 1/0
LABEL

i
é)mao x 1/4"
é) SCREW

%“K( (%@2#4 LOCKWASHER

O [

i b
- :

—
—

J1C20: IM6402 IC (#443-761). Use
the same precautions to handle
this IC as you used in the previous
step.

PICTORIAL 1-9

CIRCUIT BOARD CHECKOUT

NOTE: At this time there are several
unused circuit board holes. Some of
these holes will be used later. Compo-
nent locations “C12,” “R22,” and
“R24” may be used later. You should
have two 1000 { resistors (brown-
black-red) and a .005 wF ceramic
capacitor left over.

Carefully inspect the circuit board for
the following most commonly made
€errors:

( ] Unsoldered connections.

( ’Jk) Poor solder connections.

() S‘(;)lder bridges between foil pat-
" ternms.

( ) Protruding leads which could
" touch together,

Refer to the illustrations where the
parts were installed as you make the
following visual checks.

Transistors for proper type and
-~ installation.

( ) Integrated circuits for proper type
and installation.

“{" ) Diodes for proper type and correct
position of the banded end.

() Tantalum capacitor for the correct
_~pesition of the positive (+) mark.

Set the circuit board aside temporarily.
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CABLE AND CONFIGURATION
NOTES: ’

1. The following steps direct you to prepare a
5-wire cable to be used with the Heath H9 Ter-
minal, how to prepare the cable of the H36 DEC
Writer II, and what jumpers to install to config-
ure your Serial Module.

If you intend to use this Serial Module with
equipment other than the H9 or H36, proceed to
the “Operation” section on Page 27 and prepare
a cable as necessary to fit your equipment, and
also configure your Serial Module with jumpers
as necessary.

2. If you have purchased the H36 DEC Writer II,
proceed to “DEC Writer II Wiring” (on Page 19)
and perform those steps. If you have purchased
the H9 Terminal, proceed with the following
steps.

H9 Cable and Configuration

Refer to Pictorial 2-1 (Illustration Booklet, Page 3) for
the following steps.

{ )} Remove 1-1/2" of outer insulation from one end
of the 5-wire cable. Do this carefully to avoid
damaging or cutting the individual wires.

{ ) Remove 1/8" of insulation from the ends of the
wires, twist the bare wire ends tightly, and add
asmall amount of solder to hold the fine strands
together.

{ ) Locate a strip of female connector pins. Then
bend and separate five female connector pins
from the strip.

() Refer to Detail 2-1A and the inset drawing on
~ Pictorial 2-1 and crimp and solder a female
connector pin onto one end of the prepared
white wire. Be careful; donot get solder into the

open end of the pin.

( )} In the same manner, crimp and solder four
female pins onto the other four prepared wires
at this end of the cable.

( ) Inasimilar manner, prepare the remaining end
of the cable.

O % v %1

(INCHES) 2 3
| 1/8,3/8 | 5/8 7/8 ]
H F i

CRIMP AND
SOLDER

CRIMP AROUND
INSULATION
)

) e

FEMALE CONNECTOR
PIN

Detail 2-1A

Push the five female connector pins into the holes of
the 24-pin plug as follows. Be careful; once a pin is
installed, it is nearly impossible to remove it.

{GND)

{Reader Enable —)
(Reader Enable +)
(EIA IN)

(EIA OUT)

Brown wire to hole 24.
Black wire to hole 20.
Green wire to hole 16.
White wire to hole 2.
Red wire to hole 1.

( ) Cuta 2-1/2" yellow wire and, as before, crimp
and solder a female pin onto each end of the
wire,

() Install one end of the yellow wire into hole 23 of
the 24-pin plug.

{ ) Connectthefree end of the yellow wire to hole 3
of the 24-pin plug.

Insert the five connectors at the free end of the 5-wire
cable into the 9-pin socket supplied with the H9 Ter-
minal as follows. (The socket may or may not have
ears on it.}

Brown wire to hole 9.
Black wire to hole 6.
Green wire to hole 5.
Red wire to hole 4.
White wire to hole 1.

{(GND)

(Reader Enable —)
{Reader Enable +)
(EIA OUT)

(EIA IN)

— —— o
[N N N )

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

In the following chart, use the cutoff resistor leads
you saved earlier. Use them as jumper wires to confi-
gure your Serial Module. Solder them to the foil and
cut off the excess wire lengths as you install them.
Leave the jumpers arched above the board so they do
not short out circuit board foils.

Frerrerr——i—Lr L
o 5 1 (CM) 2 3 4 5 [} 7 8
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H9 WIRING

INSTALL JUMPERS AT: | COMMENTS:

( ) | ADDRESS

A3 and A7.

Sets device address at 1775605.

NB1 (no jumper).

( )¢ VECTOR V3, V6, and V7. Sets vector address at 60g and 64,
() § UART NP (no jumper). No parity.
EPS (no jumper). Even or odd parity.
) TSB for logic 0. 1 stop bit.
NB2 (no jumper).
8 data bits.

( )y BAUD RATE FRO and FR3.

600 baud rate.

( } 8 FRAMING ERROR HALT H1.

Causes processor interrupt when Break key

is pressed.
( ) | E1A ENABLE W30.
() Ciz: Install the .005 wF ceramic capacitorat C12
(noise filtering). CRIMP AND CRIMP AROUND
SOLDER INSULATION
This completes the assembly of your H11-5 Serial Y .

25.
DEC Writer II Wiring

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

( ) At the free end of the cable connected to your
DEC Writer II, cut off three inches of the cable.
The connector will not be used.

( ) Remove 1-1/2" of outer insulation from the end
of the cable. Be careful that you do not cut the
wires inside.

( ) Remove 1/8" of insulation from the ends of the
wires, twist the bare wire ends tightly, and add
a small amount of solder to hold the fine strands
together.

( ) Refer to Detail 3-3A and the inset drawing on
Pictorial 3-3 and crimp and solder a female
connector pin onto each wire. Be careful; do not
get solder into the open end of the pin.

Interface Module. Proceed to ““Installation” on Page

)

FEMALE CONNECTOR
PiN

Detail 2-3A

Y

Push the four female connector pins into the holes of
the 24-pin plug as shown. Be careful; once a pin is
installed, it is nearly impossible to remove it.

White wire to pin 22.
Red wire to pin 16.
Black wire to pin 9.
Green wire to pin 8.

(Receive +)
(Transmit —)
(Receive —)
(Transmit +)

— et e e

()} Cuta 2-1/2" yellow wire and, as before, crimp
and solder a female pin onto each end of the
wire.

( ) Install one end of the wire into hole 23 and the
other end into hole 10.
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B gyrimarsncrTe

Refer to Pictorial 2-2 for the following steps.

In the following chart, use the cutoff resistor leads
you saved earlier. Use them as jumper wires to confi-
gure your Serial Module. Solder them to the foil and
cut off the excess wire lengths as you install them.
Leave the jumpers arched above the board so they do
not short out circuit board foils.

H38 WIRING
NAME INSTALL JUMPERS AT{| COMMENTS

( )| ADDRESS A3 and A7. Sets device address at 1775605,
( ) VECTOR V3, V6, and V7. Sets vector address at 604 and 64,.
( } ] UART NP (no jumper). No parity.

TSB for logic 0. 1 stop bit.

NB2 (no jumper). :

8 data bits.

NB1 (no jumper).

( )| BAUD RATE FR1. 300 baud rate.
( ) § FRAMING ERROR HALT H1. Causes processor interrupt when Break key is
pushed.
( )} 20 mA ENABLE CL2 Receive.
CL3 Transmit.

( ) R22:Install a 1000 ) resistor (brown-black-red)
at R22 (20 mA receive).

() R24:Install a 1000 Q resistor (brown-black-red)
at R24 (20 mA transmit).

( } Ci2:Installthe.005 uF ceramic capacitor at C12
(noise filtering).

This completes the assembly of your H11-5 Serial
Interface Module.
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INSTALLATION

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

(

) Refer to Detail 2-4A and position the circuit

board as shown. Then plug the 25-wire cable
onto the circuit board. Make sure the outside
yellow wire is on.your left and the outside black
wire is on your right. ’

Install the free end of the 25-wire cable in rear
panel opening AG of your H11 Computer as
shown.

L %0

()

Refer to Detail 2-4B (Illustration Booklet, Page
4) and carefully install the Serial Module in slot
number 3. Be sure the circuit board fits into the
card guides. NOTE: If you intend to use more
than one Serial Module in your Computer, refer
to your H11 Operation Manual for installation
instructions of the additional modules.

OL_JU

¢
¢ L1l

K

J

!ClRCUIT BOARD |

! *’-_—*—+

i

¢

#:::

-

04:

¢

t

00 100 omgm 5 =

L
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Detail 2-4A
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SPECIFICATIONS

Power Requirements ........................ +5 volts; 350 mA typical, 500 mA max.
+12 volts; 100 mA typical, 200 mA max.

Output ....... ... ... . 20 mA current loop (passive or active) or
EIA.

BaudRates .............ccoiiiiiiniiinn...d ' 50, 75, 110, 134.5, 150, 200, 300, 600, 1200,

(Crystal-Controlled) ......................... 1860, 2400, 4800, or 9600.

Data Word Length .......................... 5, 6, 7, or 8 bits.

Odd or even parity checking and generation.

Miscellaneous .............................. — Electrically and physically compatible
with H11 and PDP 11/03 system.

— Control status register (CSR) and data
registers compatible with PDP11 software.

SiZe .o e 52" W x 89" Hx .5"T
(13.2 X 22.8 X 1.27 cm).

Weight ... ... 4 1b. (175 g).

The Heath Company reserves the right to discontinue
products and to change specifications at any time
without incurring any obligation to incorporate new
features previously sold.
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CIRCUIT DESCRIPTION

Refer to the Schematic Diagram (on fold-in), Block
Diagram (Illustration Booklet, Page 5), and “Glossary
of Terms” as you read the following information. (See
the H11 Operation Manual for bus timing.)

ADDRESSING

The Serial Module has a unique address that is treated
as amemory location by the processor. This address is
user programmable by jumpers A3 through A12.

When an address appears on the system bus, it is
coupled through bus receivers to IC5 where an
EXCLUSIVE-OR operation occurs between the jum-
pers and the address on the bus. If the address on the
bus and the programmed address are equal, AD H is
asserted. [BBS 7L (Bank Select 7) is asserted by the
processor when. it addresses any location between
28k and 32k.]. BS 7H and AD H are then logically
ANDed and latched (IC19A) when SYNC L is asserted
producing ME H. ME H remains asserted until SYNGC
L is negated.

Address selection jumpers A3 through A12 represent
10 bits of the 16-bit address word [see Figure 1 (Illus-
tration Booklet, Page 6), Address Format input]. BBS
7L 1is decoded by the processor from BDAL13 through
BDAL15. The remaining three bits, BDAL 0 through
BDAL 2, are decoded by the “function decoding and
control circuitry.”

FUNCTION DECODING AND CONTROL CIR-
CUITRY

RDAB 1 Hand RDAB 2 H are decoded by this circuitry
(IC12A, B; IC18B, C; and IC16D) to select one of four
registers. The register is determined by the least sig-
nificant octal digit of the device address. For exam-
ple, the console device address is 1775604 This ad-
dress can be 1775604 to 1775664, depending on which
register is selected. The four registers and their ad-
dress are:

1775603 RCSR Receiver Control Status Register
1775623 RBUF Receiver Buffer Register

1775644 XCSR Transmitter Control Status Reg-
ister

1775665 XBUF Transmitter Buffer Register

Figure 2 (Illustration Booklet, Page 6) shows a listing
of these registers and their contents,

RDAB 1 H and RDAB 2 H are latched (IC19C) at
address time when SYNC L is asserted. After SYNC L
is asserted, a DIN (data into the processor) or a BOUT
(data out of the processor) occurs which causes
BRPLY L to be asserted after an approximate 150 ns
delay. If a DIN occurs, bus drivers (IC4) are enabled
and the data selector receives the function select sig-
nals which determine which of the registers will be

_gated to the bus drivers. If a DOUT occurs, the bus

drivers remain off; and again the function select sig-
nals determine which of the registers will be written
into. The registers are various flip-flops and logic
circuits on the Serial Module.

UART

The UART (universal asynchronous receiver trans-
mitter), 1C20, performs the parallel-to-serial and
serial-to-parallel conversions necessary to interface a
serial I/O device to the parallel system bus. The UART
can be divided into two basic sections; receiver and
transmitter. The receiver converts serial start, data,
parity, and stop bits to parallel data; and verifies
proper code transmissions, parity, and stop bits. The
data word length canbe 5, 6, 7, or 8 bits. Parity may be
odd or even, and parity checking and generation can

~be inhibited. The stop bits may be one, or two, or one

and one-half when transmitting a 5-bit code.

The UART receives data by TTL SDIN H (pin 20). The
serial data is converted to parallel data and sent out
RD 0-7 H to the data selector.

Parallel data enters the UART by the bus receivers and
appears on RODAB 0-7H. The UART stores this data in
its own buffer and then converts it to serial data and
outputs it as SO H by IC26C.

The UART status is specified by DA H (pin 19), TBMT
H(pin22),and FEH (pin 14). DA Hisbit 7 in the RCSR
and is asserted when an entire character has been
received and is ready for input to the processor.

TBMT H is bit 7 in the XCSR and is asserted when
XBUF is empty and can accept another character for
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transmission. FE H is connected to BHALT L through
an inverter and jumper H1. FE H asserted indicates
that the first stop bit was invalid.

DATA SELECTOR

The data selector circuitry (IC6, 7, and 8) gates the
appropriate signals to the bus drivers in response to
the function select signals and VEC 1 L. Normally
VEC 1 Lis not asserted. If the RCSR is addressed (DAL
2 H,DAL 1 Hnot asserted), then the data selector gates
the receiver status signals to the bus drivers. If a DIN
occurs, then the bus drivers are enabled and the in-
formation is presented to the bus.

If RBUF is addressed (DAL 1 H asserted, DAL 2 Hnot
asserted), the data selector gates RD 0-7 H from the
UART to the bus drivers. If a DIN occurs, the bus
drivers are enabled.

If XCSR is addressed (DAL 2 H asserted, DAL 1 Hnot
asserted), the data selector gates the transmitter status
signals to the bus drivers and the assertion of DIN
enables the bus drivers.

If XBUF is addressed (DAL 2 H, DAL 1 H asserted),
then the data selector is turned off because XBUF is a
“write only” register.

If a DOUT occurs during the addressing of any of the
above registers, the bus drivers will remain off. The
function decoding circuit decodes DOUT and gates
the signals from the bus receivers to the register
selected. RBUF is the only “read only” register and
therefore cannot be written into.

If an interrupt occurs and VEC 1 L is asserted, the data
selector gates the vector jumper information to the
bus drivers.

INTERRUPT LOGIC

The interrupt logic allows the Serial Module to inter-
rupt the processor. Interrupts may be either receiver
or transmitter generated, with receiver generated in-
terrupts having the highest priority.

A receiver-generated interrupt occurs if bit 6 in the
RCSR (IC13A) is set (interrupt enabled) and DA H is
asserted. Bit 6 in the RCSR is set under program con-
trol and latched by IC13 A, asserting RDINT EN H. DA
H is asserted by the UART when it has received data
from the serial I/O device. The combination of DA H
and RDINT EN H causes the interrupt logic (IC15A) to
assert BIRQ L. The processor responds (if the program
status word, bit 7, is not set) by asserting BDIN L.
Approximately 150 ns later, BIAKO L is asserted.
BIAKO L is received by the serial module from the
system bus as BIAKI L. BIAKI L clears IC15A, which
negates BIRO L, if the transmitter is not requesting an
interrupt. BIAKI L also asserts VEC1 L, which enables
the data selector (IC6 and IC7) to gate the vector ad-
dress to the bus drivers. BRPLY L is asserted approx-
imately 150 ns after the assertion of VEC1 L. When the
processor receives BRPLY L and the vector address, it
negates BDIN L and BIAKO L. The serial module
responds by negating VEC1 and BRPLY L.

Transmitter-generated interrupts operate similar to
receiver-generated interrupts. This interrupt occurs if
bit 6 in the XCSR (IC13B) is set (interrupt enabled),
TBMT H is asserted, and a receiver interrupt is not
present. Bit 6 in the XCSR is set under program con-
trol and latched by IC13B, asserting TD INT EN H.
TBMT H is asserted by the UART when it is ready to
accept another character for transmission to the serial
1/0 device. When a transmitter-generated interrupt is

initiated, VEC2 H is asserted by the interrupt logic
when the processor asserts BDIN L. Otherwise, the
same sequence of signals occurs as when a receiver
interrupt is initiated. VEC2 H is gated through the -
data selector to the bus drivers when VECIL is as-
serted. This causes the least significant octal digit of
the vector address to be 4,.

The interrupt logic will pass BIAKO L to the system
bus if the serial module is not requesting an interrupt.
BIAKO L will not pass if the serial module is request-
ing an interrupt.

The module electrically nearest the processor will be
serviced first if more than one module requests an
interrupt. This feature allows you to select interrupt
priority by physical placement of the modules in the
backplane.



Page 25

.~ BAUD RATE GENERATOR

%

The baud rate generator (IC27) is composed of a
2.4576 MHz crystal oscillator and a jumper pro-
grammable divider circuit. The jumpers select the
divideratiorequired to produce the desired baud rate.
(See Figure 3.) The CLK L (pin 10) output from the
baud rate generator is used by the UART as a clock to
determine the proper receive and transmit baud rate.

TRUTH TABLE FOR RATE SELECT INPUTS

FR3 FR2 FR1 FRo Output Rate (Z)

Note 1

Multiplexed Input (I,)
Multiplexed Input (I,)
50 Baud
75 Baud

134 .5 Baud
200 Baud
600 Baud

2400 Baud

9600 Baud

4800 Baud

1800 Baud

1200 Baud

2400 Baud

300 Baud

150 Baud

a 110 Baud

B R R R R R R e 000000 OO
B R e r 0000 R R R OOOO
E R, OO0, P O0O0R OO FRRPEOO
E O R ORr OF O R ORODRORDOD

Figure 3

READER RUN LOGIC

Thereader is under program control by the reader run
logic. Bit 0 in the RCSR (IC22A) is set by program
control to advance the paper tape reader. Reader en-
able is latched until a valid start bit is detected. The
output at the reader enable terminal will be a pulse
with a width that is determined by the baud rate. The
same CLK L signal used forthe UART is alsoused fora
clock in this circuit.

BREAK LOGIC

Break is enabled by setting bit 0 of XCSR (IC22B) by
program control. This is latched by the break logic
and must be reset by program control. If break is
enabled, a continuous space is transmitted.

—8-VOLT INVERTER

The baud rate generator supplies a 614 kHz square
wave signal which drives a transistor inverter circuit.
The transistors switch the 12-volt supply which pro-
duces an AC voltage that is rectified and filtered to
produce —8-volts DC.
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GLOSSARY OF TERMS

TERM DEFINITION SIGNAL TRUE CONDITION
OCCURS WHEN LINE IS:
ADH Address detect High
BBS 7L Bus baud select 7 Low
BDAL 0-15 L. Bus data/address lines Low
BDIN L Bus data in Low
BHALT L Bus halt Low
BIAKI L Bus interrupt acknowledge in Low
BIAKO L Bus interrupt acknowledge out Low
BIRO L Bus interrupt request Low
BRPLY L Bus reply Low
BS 7H Bank select 7 High
CLK L Clock Low
DAH Data available High
DAL 0-15 H Data address line High
DIN H Data in High
DOUT H Data out High
FEH Framing error High
ME H Module enable High
RDAB 0-7 H Receive data/address from bus High
RD0-7 H Receive data from UART High
RD INT EN H Receiver interrupt enable High
SOH Serial output High
SYNCL Sync Low
TBMT H Transmit buffer empty High
TD INT EN H Transmit interrupt enable High
TTL SD IN H TTL serial data in High
VEC1 L Vector 1 Low
VEC2 H Vector 2 High
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OPERATION

CONFIGURATION

Refer to Pictorial 3-1 (Illustration Booklet, Page 7) for
the locations of the 35 jumpers that control the opera-
tion of the Serial Interface Module.

Module Address

Jumpers A3 through A12 determine the address of the
Serial Interface Module. Only address bits 03 through

12 are programmed by the jumpers, producing the
16-bit Module address.

Jumpers removed produce logic 1.
Jumpers installed produce logic 0.

If this Module services the main console device, the
jumper selected address must be 1775604.

1. Select the desired octal address of the Serial
Module. This address must be between
160000, and 177770;.

2. Write this octal address in the “Octal Ad-
dress” boxes provided in Figure 4 (Illustra-
tion Booklet, Page 7).

3. Convertthe octal address to a binary address
and write this number in the “Binary Ad-
dress” boxes in Figure 4 (Illustration Book-
let, Page 7). )

4. Install jumpers on the Module at all loca-
tions where a logic “0” is called for.

Vector Address

Jumpers V3 through V7 determine the vector address
of the Serial Module. Only vector bits 03 through 07
are programmed by jumpers, producing the 16-bit
vector address. Refer to Figure 5 (Illustration Booklet,
Page 7) and program it the same as you programmed
the Module address. If the Module services the main
console device, the vector address must be 60,.

Jumpers removed produce logic 1.

Jumpers installed produce logic 0.

UART Operation

UART operation is programmed by jumpers NP, TSB,
NB2, NB1, and ESP as shown below.

Jumpers removed produce logic 1.
Jumpers installed produce logic 0.

NUMBER OF
DATA BITS NB1 NB2

0NN L
= O e O
=m0 O

Number of stop bits transmitted.

TSB logic 0 = One stop bit.
TSB logic 1 = Two stop bits; 1.5 for 5
character format.

Parity transmitted

NP logic 1 = No parity bit.
NP logic 0 and EPS logic 0 = Odd parity.
NP logic 0 and EPS logic 1 = Even parity.

Baud Rate Selection

Baud rate is programmed by jumpers FRO through
FR3. See Figure 3 on Page 25.

Jumpers removed produce logic 1.

Jumpers installed produce logic 0.

EIA Interface

EIA drivers are enabled when jumper W30 is in-
stalled. This jumper applies —8 volts to the EIA driver
IC. Remove the jumper for 20 mA current loop opera-
tion. As shown on Pictorial 2-1 (Illustration Booklet,
Page 3), connect the jumper coming from connector
hole 23 to hole 3.
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20 mA Current Loop Interface

Jumpers CL1 through CL4, and 16060 {} resistors
{brown-black-red) R22 and R24, are associated with
20 mA current loop operation. Remove W30 and re-
move or install jumpers as desired for the functions
listed below.

Active Current Loop

Transmit = R24 installed, CL3 installed, CL4
removed.
Receive = R22 installed, CL2 installed, CL1
removed.

Passive Current Loop

Transmit = R24 removed, CL4 installed, CL3
removed.

Receive = R22 removed, CL1 installed, CL2
removed.

If the Module is operated in the passive current loop
mode, the device that supplies the current must limit
the current to 20 mA.

Connect the jumper coming from connector hole 23 to
hole 10.

For teletype (TTY) operation, install capacitor C12
(.005 uF ceramic) for debouncing. NOTE: If desired,
you may install C12 for baud rates of 600 and less.

Framing Error Halt

A framing error halt allows entry to console mi-
crocode directly from the console device by pressing
the “break” key; and thus producing a framing error.
A framing error occurs when the received character

has no valid stop bit. This error condition is detected
by the UART. Installation of jumper H1 causes the
assertion of BHALT I when the framing error is de-
tected. The processor then executes conscle mi-
crocode. Install this jumper if the Module is to service
the main console device.

REAR PANEL CONNECTOR
PIN | PURPOSE

1 EIA Transmit Data L

2 EIA Data Receive

3 EIA TTL Receive Data €—————

4 Carrier

5 Clear to Send H

6 Jumper only for

EIA RS 232

7 Data Set Ready H

8 20 mA Transmit (+)

9 20 mA Receive (—)

10 TTL Receive Data H

11 *mw

12

13

14

15 Jumper only for
20 mA current loop

16 Reader Enable {+)

17 RQST Send H

18 Data Term Ready H

19 20 mA Transmit (—)

20 Reader Enable (—)

21 Busy H

22 20 mA Receive (+)

23 TTL SDINH / 4—-//

24 GND




Page 29

SEMICONDUCTOR IDENTIFICATION CHART:

MAY BE
COMPONENT REPLACED BY IDENTIFICATION

D1, D2, D3, D5, 1N4149
De

1N4738A

MAY BE
COMPONENT REPLACED BY IDENTIFICATION

Y

417-821 MPSAQS

A

Q2, Q8, Q7 417-865 MPSAS5

30V

1 mA
417-897 FET
(SELECTED)
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INTEGRATED CIRCUITS

HEATH

COMPONENT NUMBER

IC1, IC2, 443-754

IC3

MAY BE
REPLACED BY

SN74L5240

IDENTIFICATION

Vee
20

443-753

SN748240

> ¥ 1¥

Ziageart

443-796

DM8B130

QUTPUT
Y

i1 iz
STROBE G

443-799

74L8157

QUTPUT

NPT ourpur
SA 38 3V

SELECT

[R—
INPUTS

IC7, IC8 443-802

74L.8257

INPUTS

INPUTS

OUTPUT iz OUTPUT e, OUTPUT

Yoo CONTROL 4A 4 4y
16 15 | 14 |~ 13 {12

3A 38 3Y
10 9

||

ay

38

-

1 5
SELECT 1A 2A
e
INPUTS




COMPONENT

MAY BE
REPLACED BY

IDENTIFICATION

IC10, IC186

443-728

SN74LSO00N

IC11, IC26

443-780

741808

443-800

74L827

IC13, IC15,
IC17, 1C22

443-730

SN74LS74N
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Integrated Circuits (cont’d.)

HEATH MAY BE
COMPONENT NUMBER | REPLACED BY IDENTIFICATION

~1C14,1C18 74L810

ENABLE
1-2 GNb  3Q

11 12

74L875

ENRBLE Ve o
3-4

iMe402

74L802
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Integrated Circuits (cont’d.)

HEATH MAY BE
COMPONENT NUMBER | REPLACED BY IDENTIFICATION

443-794

- Yoo CLEAR

7415196

COUNT/
" torn

CLOCK  GND
[ 2
DATA INPUTS

443-793

IC28, IC29
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NSTRUCTIONS

Please print all information requested.

Be sure you list the correct HEATH part number exactly as

it appears in the parts list.

@ |f 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. cob O
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BENTON HARBOR

MICHIGAN 49022
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SEND TO:
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OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR
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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.

® | ocation 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

Atin: 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.

e 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 requested by our Consultants.

Hints: Telephone fraffic 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 Ibs., 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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IMPORTANT!

IC LEADS

‘ igure 1
The pins on the IC’s supplied with your kit are bent out at an angle as Fig

shown in Figure 1. DO NOT try to install them this way; it may damage
the sockets, or cause intermittent connections that are very difficult to
find later.

Therefore, before you install an IC, first be sure the pins are straight.
Then lay it down on one of its rows of pins, as shown in Figure 2, and roll
the IC over until the pins are at right angles or are bent in slightly as
shown in Figure 3. Repeat this process for the other row of pins.

Thank you,

‘ : HEATH COMPANY

. 591-2480°
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DATA FORMAT INPUT/OUTPUT

15

H11- SLU

| [ | I I I

g
DATA AND PARITY
(5-7 BIT DATA {S RIGHT JUSTIFIED PARITY IS BIT 7.

NOT PARITY BIT 1S PRESENT WHT WHEN 8-B{T DATA IS USED.)

RBUF ONLY
ADDRESS FORMAT INPUT
15 8 7 0
1] 1 1 X J
I | | | | | |
\ S T T |
BBSTL A8 A7 Ab A5 Ad A3J 0=CSR
M =DBUF
ADDRESS JUMPERS 1=D
INSTALLED=0
REMOVED =1 0=REC
{NTERRUPT VECTOR ADDRESS FORMAT OUTPUT 1=TRANS
15 8 7 0
0 0 0 0 0 0
| | | | | | |
| | | | l !
Vi V6 Vs Va4 V3
. y J 0=REC
VECTOR JUMPERS 1=TRANS
INSTALLED=0
REMOVED =1 VECZ H
RECEIVER CSR FORMAT [NPUT/OUTPUT
15 8 7 0
0 0 0 0 0 0
° | | 0 | | |
‘ :
1=DATA SET STATUS 1=INTERRUPT
(READ ONLY) ENABLE R/W
1=RECEIVER DONE 1= READER
(READ ONLY) ENABLE
(WRITE ONLY)
TRANSMITTER CSR FORMAT INPUT/QUTPUT
15 8 7 0
0 0 0 0 0 0 0 0 0
| | | | | | I
' |
1=INTERRUPT 1=BREAK
ENABLE R/W R/W
1=TRANSMIT READY
(READ ONLY)
Figure 1

Word

Bit(s)

Function

RCSR

g/ - RBUF

XCSR

XBUF

15

14—08
07

06

05—01
00

15—08
07—00

15—08
07

06

05—01
00

15—08

07—00

Dataset Status—Set when CARRIER or CLEAR TO
SEND and DATA SET READY signals are w3serted
by an ElA device. Read-only bit.

Not used. Read as O.

Receiver Done—Set when an entire character has
been received and is ready for input to the processor.
This bit is automatically cleared when RBUF is ad-
dressed or when the BDCOK H signal goes false
(low). A receiver interrupt is enabled by the H11-5
when this bit is set and receiver interrupt is enabled
(bit 6 is also set). Read-only bit.

Interrupt Enable—Set under program control when
it is desired to generate a receiver interrupt re-
quest when a character is ready for input to the
processor (bit 7 is set). Cleared under program
control or by the BINIT signal. Read/write bit.

Not used. Read as O.

Reader Enable—Set by program control to advance
the paper tape reader on a teletypewriter device to
input a new character. Automatically cleared by

“the new character’'s start bit. Write-only. bit.

Not used. Read as O.

Contains five to eight data bits in a right-justified
format. MSB is the optional parity bit. Read-only
bit.

Not used. Read as O.

Transmit Ready—Set when XBUF is empty and can
accept another character for transmission. It is also
set during the power-up sequence by the BDCOK H
signal. Automatically cleared when XBUF is loaded.
When transmitter interrupt is enabled (bit 6 also set),
an interrupt request is asserted by the H11-5 when
this bit is set. Read-only bit.

Interrupt Enable—Set under program control when it
is desired to generate a transmitter interrupt request
when the H11-5 is ready to accept a character for
transmission. Reset under program control or by the
BINIT signal. Read/write bit.

Not used. Read as O.

Break—Set or reset under program control. When
set, a continuous space level is transmitted. BINIT
resets this bit. Read/write bit.

Not used.

Contains five to eight right-justified data bits.
Loaded under program control for serial transmis-
sion to a device. Write only.

Figure 2
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CIRCUIT BOARD X-RAY VIEWS

NOTE: To find the PART NUMBER of a component
for the purpose of ordering a replacement part:

A. Find the circuit component number (R5, C3,
etc.) on the X-Ray View.

B.

C.

Locate this same number in the “Circuit Compo-
nent Number”’ column of the “Parts List” in the
front of this Manual.

Adjacent to the circuit component number, you
will find the PART NUMBER and DESCRIP-
TION which must be supplied when you order a
replacement part.

(Shown from foil side, component side foil shown in red)

i

Pl

Liiul

= .

yooocgnoes §o yageqs

e [ TTTTTTIT)

Lelalslstn

ﬁﬁJJJ" L

‘}r:f:ir

;;..J'=252y5:E2§¥2&e££ﬂ'

A\ 0

sdococoy o 00989089

=

Newuyacmyg

T :’l!i
mﬁ_ﬁl—_nnﬁ

N

¥ T\
-]

Q==g=0==0==0

2\

— 3 39088
- '~.nuq“i\l\c\_*img—|_.k__/\—’l

._'/ooooo‘\

rs ﬁl:;:%

[T _ijt——'/g il :

% {{‘u;;’;\, ul’?u‘u !llllll—\o—;i\l.l_hj-

(.————\__..

8900 lyug‘;—_—:ﬂlp 5

e e

Sousoby 0000HOY — TR

gooy 0gqE00_» lsessony

llll-:!r !:l

— _——"
ooy ooedoéy . Bogoony

oHoMT l:/;

soge  #wooqos— -igdecno

@COPYRIGHT1977 w

o by HEATH CO. ° 85-2031 ’

o4a1877

Page 8




READER
ENABLE

20MA
REC

20MA
TRANS

o #i2v

A3 R4
J 150 820 +5v
- 204
F== Q7
i i 417-865
1 16 \J 56-621
<+ 8.4V
o)
: | Z556-56 A
Rl R2
1o —6.5v Ic2s %
] a7 47 443-80)
| 13
1 i Ical | ke SELBOUT H
MR )
1 23  TTLSDINH 12§ D F3 H
| ; 5 5 RDABS H
143-808
Lo, Ic28 5 o iy %7 |
| <t ! |
INIT H
| —1 D1 RS
I I 2 s6-56 220 J://“f"
[ $-E% -0 2 2
| i
teuy
-8v CLK L
1+ | ! Ra22 °l
} =gl O +12v NC
1000 .
! o121 1T RevD
i 1 DATA W
1 543-808
| !19 5 [IC29 I RS +5v +5V +12v |
— 150
] ] ’/‘ \ 16 ‘
R7 ¢
1 | o2 = Voo
N i se-56dh Q2 8K \‘ 6 0 0
| | 2417-865
cL3 s 0 4
3 o RY
[ T ki 31oM
P, e a3 7 0t 4 c27  [E—0fRo0~
i 18 ! moa ST 417-897 2,4576 443-793 13 oer 0
i ] 6%~ Y 5 MHZ | ce .
| 12
1 1 33PFT TT33PF -=———OFRO—
] v v W OFR O]
! : ¥ Owa¢O 1 @ T+ 419%21
! | -sv -vee +Vee
! ! N DC OK L 5o 2 814 KH2 v
310 Busy H 8 V:
{ ¥ © ss
| I 6"
: | 1C24 443-794 N
| 12
] 47 RQSTSEND H 13 — "
i 1 13 |
I MODEM ST H |
<2 DaTa TERM 10 VECT L
i READY H 8
4 SOt 1C10 o
i 1__EIA TRANS 6 7 5V c ]
[} DATA L l o 5 16 15
] H %3309»7 GND| E |2 DALJL
a
: | %7 2Za
1 |
' S
! §12 _ ElA DATA 7 2, Ic8
1 H TN T £ - 443-802
1 i 5 BREAK H
| i %330;# » ol 1 RD INTEN H
1 413 EIA/TTL RCVD =
{ i AN 10 TOINT ENH
- 14
i | . o DA H
i 15 CLEAR TO 13 2, 13 TBMT H
| ; SEND H S
| 1 ! 8 I
I 114 cARRIER MODEM ST H
t ] +5V
| wl 1
| \17  DATA SET 10 s 10 RD B H
) ; READY H [} 1"
| e . Y
]
RD1H
L -7 | - 13 0
] 1 2 14
i , i c7
R R12 443-802
b 3 lc21 820
& C 7], 6 RD6 H
V c S Ve +5v
R14 o%
4 h
2Zp 3 10K RD7 H
+5v
8 _ Vs
5V >0 5— E RIS
Ao 4 243-753 15 o
. BOAL L IC3  4a3-754 ° E 1
T il E 9 ROAB B H
voy—20L 1L 7 —Oﬁ: =
[13 2 E i > RDABIH
CB"‘ BDAL 6 L 1 5 15
h,__k 5 RDAB 6 H
@ BOAL 7 L 3 0 E 17
I 17 3 > RDAS 7 H —
VECT L
@2 BDAL 2L ] 12| 8
R 12
8 12 RDAB 2 H ¢ IC26 "
+5v D=4
i\ BDAL3L 1al Lo le o . - s




14 . RDAB 3'H 2 VEC 2 H

. .. : EXN [ RD3H
o BDAL 4 L 18] . v
Va
18 RDAB4H 7
S RI18
BDAL 5 L 18 2 16 10 10K RD 4 H

®

443-799 1

RDAB 5 H 2 P Ve OQ7
18 ) < R17
3
B3 1K RD5H
[\ 2
2, ) 1

1 8
: V 1
VEC 1L oK

+5v
&) °(icae -
A 2 DINX ME L
+]Co +]CM + C13 +|Ca + c15
= = = = ==
2.2 ez Te2 T22 T2z

- I v VEC 1L\-
802) rrav J|+12vl

+lcie tlc1? tlcw

22 Tee2 2.2
©-
) E
ROAB 2 H 8 10 _DAL2H
-754 o) Q
ic2 443-75 19
i C
@ BSYNC L 4 18 17 3 al. gl _oaLaL
INIT H
5

/AT2 BINIT b 15 6 14

D IN L 8 12

A

BDOUT L 13

.e

< > BDMG O L 5

Al It
G V. ot
A
vlo

S

1C 1 443-754

+5V
) RDAB 1H 7 o a g
19 1C19 DAL 1H

20
DAL 1L

8

Q
[¢]
b
il
Ts
pu
O]

. BOCOKH 13 1 F O 7

8gs 7L 11

®

+5v
24

1 3\ 1IC 5 |
P51 N 5 1 3_) 443-796 SYNCL
‘0K<7_0 11 / N

& e :
8DALOL _ ® 12 8] y DINH
L
R26 7 _)! >°
10K<7—0A9 587 H
@ BOALBL 11 9 - 10l » U3y al®ne
) — 1Ct9
R26 N 5 1 9
10K<7_O 8 IcC10ys 2|, © gt D IN X ME
. g 20f 3 13 4l B . ME H ) S———
ROAB 7 H . ...)Do_l—— R - B OUT X M
R27 —
10K€OA7 +5V  ZR41 1C10 V11 |
8] 1000 2] p
ROAB ® H ) OOUT H
Py e W
wnﬁo ]
18} +5V
RDAB 6 H ] — T
R29 A a,g - — &
o 6 ° Jia Tia T Tia

o
>

4

ROABAH ] 2 Dm_ 12 ‘% ‘ g
oK' 50me 0= o | LIER | | 1Eke] | 1647

RDAB3H 2y 443-77 443-728 443-780 443-800; A443-730,
f&fv—OAa - -JD kil Iy 3 J\ .




oooooooooODRODO0o0doDU 3G 2TR

IERERERRARRINRRRRRRRRRRE

ot =t
—= W RNONODVO =W
NS PE S SR L )

[

25
24

23
22)-

21

20F
19
18[

17
16,

CLK L

TTL SDINH 20

DAH 19

RD§ H kTS

RD1H 11 Icz0
443-761
RD 8 H 5 UART
RD7H 5
TBMT H 22
RDAB 7 H 33
RDAB 8 H a2
RDAB 5 H 31
RDAB 4 H 30|
RDAB 3 H 29
RDAB 2 H 28
RDAB 1 H 27
o RDAB ¢ H 26
+oV
R36
fOK
L e




. Ts8 4 36 =
R38 {OK
__ANB2 37
R39 10K
__.~Ne1d 38
R40 10K
O--- EPS 39 |
Q1 HY |
Y& 443-821 i
RD 2 H 10 14 © © B HALT L. @
FEH
RD 3 H 9
RD 4 H B
RD 5 H 7
18
23
DC OK L 21 25 9
5V . 1c26 \° : N
1\_1% ©l ¢ SOH
. 11 .
i DINXME L 12 lCD‘6 3 4 18
3 .
DAL 2 L 4i1c1s
5 B i
DAL 1 H
] 10
DAL 2 H 2]1C18 \ &
D OUT X ME H 1) C
SEL @ OUT H
7 S 2l ofP—Jereakn )
RDAB #H 122
SEL 4 QUT H T B a
e c 8
paL 2 H .
J13
- RD INT ENH ]
1c14 }2 5
1 s ol ¢C L|ee WP o
R B B m __&iRa ¢ @
- 1tH R
TINIT L
“RDAB 8 H SCHEMATIC OF THE -
HEATHKIT
13 SERIAL INTERFACE MODULE
2, € ol _ TDINTENH 2 ; . MODEL H11-5
. 1c13 13j1c14 )52
1
2" nl Bl e 4 Wy = NOTES: Part of 595-2037-01
T Q 6
2 12 9
R ICBG 04 sfice sl ppal 1. ALL RESISTORS ARE 1/4- WATT, 5% UNLESS MARKED OTHERWISE.
TBMT A B e o 1C17 RESISTOR VALUES ARE IN OHMS (K=1000, M=1,000,000).
L 1 sle B
- T . Bf-ne VEC 2 H of A 2. ALL CAPACITORS ARE IN uF {(MICROFARADS) UNLESS MARKED -
- 12 D OUT X ME H 3 P1o OTHERWISE. .
1 ) N .
7 \ 3. IC PINS NOT SHOWN ARE NOT CONNECTED IN THE CIRCUITS.
VEC1L s (ic11 13 4 -
et s 20118 2 T 4. <7THIS SYMBOL INDICATES CIRCUIT BOARD GROUND.
s 2 | A \c17 5. OTHIS SYMBOL INDICATES A MAIN BUS CONNECTION. THESE
ICA1 \ . A R CONNECTIONS ARE IDENTIFIED AS FOLLOWS:
W THE FIRST LETTER INDICATES THE ROW OF PINS (EITHER A
afice P OR B), THE SECOND LETTER INDICATES THE PIN OF THAT N
A ROW (THE PINS ARE LABELED A THROUGH V, EXCLUDING 6, - )
j I, 0, AND Q), AND THE NUMBER INDICATES THE SIDE OF
THE CIRCUIT BOARD (1=COMPONENT SIDE; 2= SOLDER SIDE).
DIN H AS AN EXAMPLE,
. BE2
CUSTOMER: PLEASE PLACE THIS SCHEMA- / § \
. TIC IN YOUR COMPUTER'S OPERATION PINE (SgLill)JEEstmE)

J

PIN AAT PIN AA2

c Sica)e . TCRAY MANUAL.
p— o [ S S—

ROW A

PIN AVl PLN AV2
PIN BA1 PIN BA2

T1e Ts Tra T1a hs ROW B
_leta e | |icar ic23| |ica4 PIN BVL PIN BV2 SOLDER S1DE
443-797 44 3-781 443-719 443-795 443-794

y 12 7 7 J 7

BRPLYL BIAKOL




	20160211080411086.pdf
	Blank Page
	Blank Page




