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Assembling Your Kit

ASSEMBLY OF THE SERIAL INTERFACE

AREA
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Insert the 430 ohm, 1 watt resistor at R2.

Insert the 330 ohm (orange-orange-brown),

1-watt resistor at R3.

[J Solder the two resistors in place and clip their

leads.

Insert a IN914 or TI914 diode at the following three

locations:
O CRI1
O CR2
O CR3

When correctly inserted, the band will be towards the
square pad.

O

Solder the three diodes in place and clip their
leads.

Insert a 560k ohm (green-blue-yellow) resistor at
R6.

Insert a 110 ohm (brown-brown-brown) resistor
at R7.

Insert the 4.7k ohm (yellow-violet-red) resistor at
R9.
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Assembling Your Kit
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Insert a 1k ohm (brown-black-red) resistor at
R12.

Solder the four resistors in place and clip their
leads.

Insert a 47 ohm (yellow-violet-black) resistor at
RS.

Insert a 1k ohm (brown-black-red) resistor at R8.
Insert a 22 ohm (red-red-black) resistor at R10.
Insert a 22 ohm (red-red-black) resistor at R11.

Insert the 220 ohm (red-red-brown) resistor at
R13.

Insert the 5.1k ohm (green-brown-red) resistor at
R14.

Insert a 1k ohm (brown-black-red) resistor at
R15.

Insert a 47 ohm (yellow-violet-black) resistor at
R16.

Insert a 2.7k ohm (red-violet-red) resistor at R17.

Insert the other 2.7k ohm (red-violet-red) resistor
at R18.

Solder the ten resistors in place and clip their
leads.

Insert a 22 ohm (red-red-black) resistor at R19.

Insert a 560k ohm (green-blue-yellow) resistor at
R20.

Insert a 110 ohm (brown-brown-brown) resistor
at R22. :

Insert a 1k ohm (brown-black-red) resistor at
R24.

Solder the four resistors in place and clip their
leads.

Insert the 74LS10 integrated circuit at A15.
Insert the 74LS393 integrated circuit at A18.
Insert the 74L.S14 integrated circuit at A21.
Insert the 74L.S74 integrated circuit at A28.

Insert the 74L.S04 integrated circuit at A25.

SDK-86

O Check the orientation of the five integrated
circuits and solder each one in place.

[0 Insert the 28-pin integrated circuit socket at A24.
Solder the socket in place.

OO Insert a Q2T2905 transistor pack at Q1, check
proper orientation and solder the pack in place.

[J Insert one of the two 1 uF ceramic capacitors at
C18.

NOTE

Depending on the lead spacing, it may be
necessary to bend one lead of each ceramic
capacitor so that the leads line up with the
pads on the board.

O Insert the other 1 uF ceramic capacitor at C33.

[0 Solder the two capacitors-in place and clip their
leads.

Insert a 0.1 uF ceramic capacitor at the following
seven locations:

0o Ci17 O cC28
O cCi19 o c29
O c22 O cC32
O cC25

O Solder the seven capacitors in place and clip their
leads.

O Insert a 2- by 8-pin header at W19-W26 and
solder it in place.

O Insert the 2- by 18-pin header at W1-W18 and
solder it in place.

0 Insert the 8-pin, single in-line 22k ohm resistor
pack at RP2.

O Check the orientation of pin 1, solder the pack in
place and, if necessary, clip its leads.

[0 . Insert the 25-pin connector at J7 and solder it in
place.
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Assembling Your Kit

ASSEMBLY OF THE CPU AREA

R23

RP4

O Insert a 110 ohm (brown-brown-brown) resistor
at R23, solder it in place and clip its leads.

Insert a 40-pin integrated circuit socket at A17.
Solder the socket in place.
O Insert a 2.2k ohm dual in-line resistor pack at

RP4 and make sure that pin 1 of the pack is
aligned with pad 1 on the board.
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O Solder the resistor pack in place.

O Inserta0.1 uF ceramic capacitor at C21, solder it

in place and clip its leads.
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ASSEMBLY OF THE DECODE AREA

—DECODE——

Insert an 18-pin integrated circuit socket at the
following four locations:

O Al2
0 A22
O A26
O A29

0 Solder the four sockets in place.

[0 Insert the 74S30 integrated circuit at A16.
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Insert the 74S133 integrated circuit at A19.

Check the orientation of pin 1 of both integrated
circuits and solder the two integrated circuits in

place.

Insert a 0.1 uF ceramic capacitor at the following six

locations:
O Ci4
O C20
O c23
O cC26
0O c30
O C34

0 Solder the six capacitors in place and clip their

leads.

(0 Insert the 2.2k ohm, 10-pin, single in-line resistor
pack at RP5. Make sure that pin 1 of the pack is
aligned with pad 1 on the board.

[0 Solder the resistor pack
necessary, clip its leads.

in place and, if
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ASSEMBLY OF THE PROM AREA

PROM HE

FF000 » FFFFF

§ e o | 5 oo
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FEO000 VFEFFF'—I

Cca2

Insert a 24-pin integrated circuit socket at the follow- Insert a 0.1 uF ceramic capacitor at the following
ing four locations: four locations:

0O A27 O cs31

O A30 O C35

O A36 O c41

O A37 O c42
{0 Solder the four sockets in place. O lSol:iier the four capacitors in place and clip their

eads.
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ASSEMBLY. OF THE 170 PORTS AREA

A40
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Insert a 40-pin integrated circuit socket at the follow-

ing two locations

O A35
O A40

O Solder the two sockets in place.

Insert a 0.1 uF ceramic capacitor at the following two

locations:
O cC43
O C50

[J Solder the two capacitors in place and clip their

leads.
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ASSEMBLY OF THE RAM AREA

RAM S
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Insert a 0.1 uF ceramic capacitor at the following

Insert a 20-pin integrated circuit socket at the follow- eight locations:
ing four locations: O c45
0 A38 0O c47
0O A4l 0O c48
0O A43 O Cs1
0O A45 O c44
. O C46
[0 Solder the four sockets in place. 0 C49
0O C52

[0 Solder the eight capacitors in place and clip their
leads.
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ASSEMBLY OF THE KEYPAD/DISPLAY
AREA

C36

RP6

S§19

S20

S21 S22

KEYPADI/DISPLAY = ]

Ss23 S24

Insert a 22 ohm (red-red-black) resistor at R25,
solder it in place and clip its leads.

Insert a 40-pin integrated circuit socket at A31
and solder it in place.

Insert the 7445 integrated circuit at A32.
Insert the 74L.S156 integrated circuit at A33.

Insert the ULN2003A or 75468 integrated circuit
at A34.

Solder the three integrated circuits in place.

Insert a 2.2k ohm dual in-line resistor pack at
RPS6. :
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(1 Insert the 110 ohm dual in-line resistor pack at
RP7.

O Insert the 22 ohm dual in-line resistor pack at
RP8.

0 Check the orientation of pin 1 on the three
resistor packs and solder the packs in place.

Insert a Q2T2905 transistor pack at Q2.
Insert a Q2T2905 transistor pack at Q3.

Solder the two transistor packs in place.

o o o o

In order to insert the eight 14-pin integrated
circuit sockets into the board, three of the pins
must first be clipped off. Using your diagonal
wire cutters and referring to the following pic-
ture, clip pins 4, 5 and 12 as close to the socket as

possible.
PINT—
—FINe
PIN 1
~a B
PIN 14

Insert a 14-pin integrated circuit socket at each of the
following locations:

O DS1
DS2
DS3
DS54
DS5
DSé6
DS7
DS8

ooocoogao

[J Solder the eight sockets in place and, if
necessary, clip their leads.

Assembling Your Kit

0O Insert a 22 uF electrolytic capacitor at C39. Be
sure to insert the positive lead of the capacitor in-
to the pad marked with the ‘‘+’’ sign.

O Solder the capacitor in place and clip its leads.

Insert a 0.1 uF ceramic capacitor at the following
four locations:

O C36
o c37
O cC38
O C40

O Solder the four capacitors in place and clip their
leads.

You now are ready to install the twenty-four
pushbutton switches that make up the keypad. After
slicing the skin-wrap around the switch set, it is sug-
gested that you check the operation of each switch
before soldering. To check a switch, take a resistance
reading across the two pins with your volt-ohm-
milliammeter. When the switch is not being pressed,
the reading should be infinite, and when being press-
ed, the reading should be around zero ohms.

When installing the switches, it is recommended that
you insert and solder a column of switches at a time.
Be sure that the switches are in their proper positions,
that they are right side up and that they are down
completely on the board before soldering.

Insert and solder switches as follows:

SYSTEM c
U ReseT L INTR U
O+ o - o8
IW/CS
o O REG o4
' IB/SP
O O of
’ EB/AX
D
oo OE OF
9 A B
5 ow/ps O ss U es
5 6 7
O osisp 5 mvrsi 5 ewroi
1 2 3
O er/ex O corcx O s1ipx
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SDK-86

ASSEMBLY OF PARTS IN UNMARKED
AREAS

QOO

“looo®

+

C53

L

0 Insert a 22 uF electrolytic capacitor at C53. Be
sure to insert the positive lead of the capacitor in-
to the pad marked with the ““+’’ sign.

Solder the capacitor in place and clip its leads.

Insert a 0.1 uF ceramic capacitor at Cl, solder it
in place and clip its leads.
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This completes all the soldering steps required for
normal application of the kit. The four remaining 2-
by 25-pin headers should be retained for user-
designed CPU bus and parallel I/0 port expansion.
Proceed with the final assembly and checkout pro-
vided in Chapter 3.
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FINAL ASSEMBLY AND CHECKOUT

CHAPTER 3

3-1. INTRODUCTION

Now that you have completed soldering your kit, it’s
time to insert the rest of the parts into their sockets,
to get your kit ready to test and, finally, to check
your success.

3-2. INSERTING PARTS

Before you slice the skin-wrap from the rest of the
parts, remember to observe the handling precautions
for MOS integrated circuits. Large integrated circuits
are fragile! Dropping, twisting or applying uneven
pressure can break or permanently damage an in-

tegrated circuit. When inserting an integrated circuit
into its socket, first make sure.that the pins line up
with the holes in the socket and then push the in-
tegrated circuit down into the socket with firm, even
pressure. Once the pins start to go down into the
socket, check to be sure that no pins have been bent
and then push the circuit the rest of the way down.

If you find that you must remove an integrated cir-
cuit from its socket, insert the blade of a small
screwdriver between the integrated circuit and socket
at one end and gently pry the circuit up a little. Insert
the blade from the other end and again‘pry gently.
Continue to pry from each end until the circuit is
free.

8284 CLOCK GENERATOR

PEor
==

R
r
3
L.cr1<d L——77Y
L mps-—
CRT

0 Remove the skin-wrap from the 8284 Clock
Generator. Following the precautions for handl-
ing MOS integrated circuits, insert the 8284 in
socket A9.
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Final Assembly and Checkout SDK-86

BUS EXPANSION BUFFERS
'
= BUS EXPANSION BUFFERS——— e X
< -
6? 8284
(-]
<s ___0SC
W40 C—= W4l

~'=O 5 74L510 o 22K
© el ]

e
"0 Insert an 8286 or 8304 integrated circuit in socket [0 Insert a 745373 integrated circuit in socket A10.
A6. -
: 00 Insert an 8286 or 8304 integrated circuit in socket
[J Insert an 8286 or 8304 integrated circuit in socket All.
A7.

O Insert a 74S373 integrated circuit in socket A13.

0 Insert the 74LS244 integrated circuit in socket
A8 4 OO Inserta 745373 integrated circuit in socket A14,
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Final Assembly and Checkout

SERIAL INTERFACE

O 'Remove the skin-wrap from the 8251 A USART.
Following the precautions for handling MOS in-
- tegrated circuits, insert the 8251A in socket A24.

——r =T

74LS10 22K

c17
15CO
.]
n]z

110

- glarzaeeeg]
o
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2‘.0 7415393 |owS 82888
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CRT TV 3
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R2 uw
ci8 CR1 R3
O A —{—3} Rs
—{_—1 Ré o9
—{— 3 R7 ——3 Re
—{—1} R9
—{—B cRr3 —{—J— R10
-} CR2 —{— 3~ R11
—{—} R12 —{—1+ R13
—{— 1 R14
v, {3~ R1t5
Pmse ] = a
he —— R17
ge -3 R18

O 74LS04 |5§ Q272905 |

©

~N

<
30 74LS74
Q

c29>

wn [ ]
Q° —{—1}~ R19
< ——3- R20

e —{J- R22

8086 CPU

R23

c21 O

O Remove the skin-wrap from the 8086 CPU.

Following the precautions for handling MOS in-
tegrated circuits, insert the 8086 in socket A17.
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SDX-86

DECODER PROMS

——DECODE ——

o
At2

< ©
80 EE 74530

n@ o
S ;E 745133

Remove the skin-wrap from the four 3625 Decoder
PROMs. Each PROM is marked with its correspond-
ing socket location. Following the precautions for
handling MOS integrated circuits, install the four
Decoder PROMs as follows:

O Insert the - PROM marked Al2 (9100148) in
socket A12, /0/5 3 3

D0 Insert the PROM marked A22 (9100147) in
socket A22. 1006 52

[0 Insert the PROM marked A26 (9100149) in

socket A26. /0 /$~6é4
{J Insert the PROM marked A29 (9100150) in

socket A29. /0/7?(

MONITOR ROMS

°
FF000 » FFFFF

FEO000 » FEFFF-—I

c42
AT O

Remove the skin-wrap from the four 2316, 2616 or
2716 Monitor ROMs. The Monitor ROMs are in
““matched’’ sets. The ROMs marked ‘“9100167°’ and
9100168’ (the KEYPAD ROMs) are a set, and the
ROMs marked ‘104531-001”° and “‘104532-001”’
(the SERIAL ROMs) are a set. Following the precau-
tions for handling MOS integrated circuits, - install the
four ROMs as follows:

O Insert ROM 9100167 (KEYPAD A) in socket
A27. D /)o020 2

(O Insert ROM 9100168 (KEYPAD B) in socket

O Insert ROM 104531-001 (SERIAL A) in socket
A36. /0 q,s'g /

O Insert ROM 10453):001 (SERIAL B) in socket
A3T. /o 4532

34

Change 1



SDK-86 Final Assembly and Checkout

PARALLEL I0 2142 RAMS

C4a6
A42 o

E 2142

cas

2142

1/0 PORTS

A40

[&] —
E E 2142

[ ] 'Y =
00000 > 007FF———] [ 00800 > 00FFFJ

A

Remove the skin-wrap from the four 2142 RAM in-
tegrated circuits. Following the precautions for
handling MOS integrated circuits, install a 2142 in
each of the following four locations:

O A38
A41
A43
A45

ces0

000

Remove the skin-wrap from the two 8255A Parallel
170 integrated circuits. Following the precautions for
handling MOS integrated circuits, install an 8255A in
each of the following two locations:

O A3s
O A40
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SDK-86

KEYBOARD/DISPLAY

d

A31

KEYPAD/DISPLAY

(=]
<
(]
ULN2003A O

© ~ .
445
50 )
N
™me
<

d
5025 74LS156 | + €39 o A34
———

[ ]
o

[ ]
w o e
g> 2.2K —|> 1109 _|S§ Q272905 | 850272905 |g> 22Q Jljg
. g . . :

SYSTM INTR ¢ o E F
RESET ne IFL
8 9 A B
s7| + i wics || owios 1SS ES |s12
4 5 6 7
[ ] o
S13] o REG IBISP OBI/BP MVISI ew/p) | S18
0 1 2 3
’ - EB/AX ERIBX Ggoicx || sTiox
S19 S20 521 S22 523 S24

Remove the skin-wrap from the 8279 Keyboard
Display Controller. Following the precautions
for handling MOS integrated circuits, install the
8279 in socket A31.

Remove the skin-wrap from the eight Display
elements and insert one element in each of the follow-
ing locations (make sure that the decimal point on
either side of the ““8’’ is toward the keypad):

O DS1 O DSs
0O DS2 0O DSé6
O DS3 0 DS7
O Ds4 O DS8

Notice that the Display elements do not go all the
way down into the sockets; they insert only about 1/8
of an inch.

3-6



SDK-86

3-3. BOARD CONFIGURATION

Now that all of the electrical parts have been in-
stalled, a few of the shorting plugs must be inserted
over certain header pins. Five of the sixteen shorting
plugs will be required for basic operation; retain the
remaining shorting plugs for later possible use.

At 2- by 3-pin header W36-W38 (to the left of the
wait state generator):

O Insert a shorting plug at W36.
O Insertashorting plug at W37,
O Insertashorting plug at W38.

J2
J1l l l lss
S4

ALE s3
TR &V

DEN ce% -~

HLDA ngg <§ SP/
HOLD o)

TEST B lgo

INTR fea] .
PCLK W36 HOLD
RST ' TEST

r iNTR
D15

Final Assembly and Checkout

At 2- by 8-pin header W27-W34 (in the wait state
area):

O Insert a shorting plug at W27.

At 3-pin header W40, W41 (in the oscillatorfarea):
O Insertashorting plug at W40.

19 01234567 |
7 (15[ l§|.
i

W39. . wmrsrnesnzcrl_l
25 74LS164 ! 5 1M

e coe— ‘|:‘ -
z
RA4 I 6> 8284 g
<s ___OSC
W40 Lo wa1

20
373 by 5:_ 8286
<
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Final Assembly and Checkout

3-4. APPLYING POWER

The SDK-86 you have just assembled needs only an
external dc source of +5 volts at 3.5 amperes for
basic operation and checkout using the keypad and
display. (A dc source of —12 volts will be needed if
the serial 170 interface is to be used.) The black, red,
and white binding posts provide a convenient method
of connecting the power supplies to the board. Install
the three binding posts as follows:"

12V +5V  GND
(WHITE) (RED) (BLACK)

POST CAP

LEAD HOLE

HOLES IN BINDING POSTS '
SHOULD ALIGN 90°
TO BACKEDGE OF BOARD

[0 Remove the bottom nut from all three binding
posts. Using needle nose pliers, tighten the top

nut (if necessary). Loosen (unscrew) the post cap -

on all three binding posts to expose the lead hole.

O Insert the white binding post through the —12V
pad (P6). Install and tighten the bottom nut after
making sure that the lead hole is oriented as
shown.

O Insert the red binding post through the +5V pad
(P4). Install and tighten the bottom nut after
making sure that the lead hole is oriented as
shown.

[0 Insert the black binding post through the GND'
pad (P3). Install and tighten the bottom nut after
making sure that the lead hole is oriented as
shown.

3-8
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After you install the binding posts and before you
connect the power supply, you should take a few
resistance measurements to be sure that there are no
shorts between the two supply inputs or between
either supply input and ground. With your volt-ohm-
milliammeter, measure the resistance between the
following binding posts:

BINDING POSTS TYPICAL RESISTANCE

VALUES
+5V (P4) and GND (P3) 100 to 300 ohms
—12V (P6) and GND (P3) 2000 (2k) to 3000 (3k) ohms

+5V (P4) and —-12V (P6) 2000 (2k) to 3000 (3k) ohms

If a short is present, the resistance reading
will be near zero ohms. If this should hap-
pen, do not connect the power sup-
ply! Carefully check both the top and bot-
tom of the board for solder bridges, pieces
of wire or any conductive material that could
cause a short. :

If (or when) the resistance readings are OK, connect
the power supply’s positive 5 volt output to the +5V
binding post (P4) and connect the supply’s negative
(common) output to the GND binding post (P3).
Before you turn on the supply, place the red display
filter temporarily on top of the display elements.

Turn on the power supply. If there are no major
problems, you should see the following sign-on
message on the display:

. - 1

N ':', Ij l

—
——

The number in the data field (1.1) denotes the current
version of the keypad monitor program supplied with
your kit. This number is subject to change to denote
subsequent program revision.

NOTE

If random segments light up on the display
elements, it’s possible that you have reversed
the positions of the two KEYPAD ROMs.
Check to be sure that ROM 9100167 has
been inserted into the socket at A27 and that
ROM 9100168 has been inserted into the
socket at A30.

Change 1
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3-5. CHECKOUT PROCEDURE

The following checkout procedures are intended only
to verify the operation of the display and the keypad
switches.

DISPLAY ELEMENT CHECKOUT

The following keying sequence checks to be sure that
each segment of each display element lights up.

SYSTM
Press RESET

The display will go out (blank)
while the switch is depressed
and will repeat the sign-on

message when released.

Press | 7 .
Press | 8 l'_:l’.
Press | 8 EI’ El'.
Press | 8 El’ l':-l' ll.:l'.
Press | 8 | | HI\H A,
Press ’ E,’ E,’ ,"_"-,' ,"',' ": F l’: l':.
Press | 8 ,'_:,' 1’_:1' I’_:I’ EI’ I'.-I’ l‘_-l’ l,.-l' l,.:I’.
Press | 8 E,' 1'_:1’ l'_:l’ EII I’:l’ l'.!-‘ El' l’.:-l'.
pess | 8 | HENAE (OB A A
press | 8 | B\ EEH|H| |EEEE

If each segment of each element lights up, the red
display filter can be mounted permanently in place.
To mount the display filter, remove the covering
from one side of each of the adhesive strips. Stick an
adhesive strip across the bottom and across the top of
each set of display elements and then remove the
covering from the top of each strip. Remove the pro-
tective covering from the red display filter, center the
filter over the display elements and push the filter
down onto the adhesive strips.

Final Assembly and Checkout

HEXADECIMAL KEYPAD CHECKOUT

The following keying sequence checks to be sure that
each of the sixteen hexadecimal keys function.

Press [wser| | = | |Fl|f3 L1
Press | .
Press | l':l’.
Press | 1 ,’.
Press | 2 ,’ ,:-'.
Press | 3 ,’ ,_:’ _-_T,’.
Press | 4 | | [/ 2| M,
Press | § ,5' :-,' '—,’ '_:',_
Press | 6 :-,' L ':-’ ,5.
Press | 7 L '_:, ,’_:, -,'.

Press

Press

Press | A 'I F'l (] l'_"l

Press

Press | C

Press | D

Press | E | | L lidd| E

Press ([ F | (1A

39



Final Assembly and Checkout

FUNCTION KEY CHECKOUT =

SDK-86

[ !
Press |geser - i | 8 /
The following keying sequence checks a number of
the function keys. M
Press | O
Press [SS™( | - [ 1 I -
RESET 1. I, 1 Press | E ,1_
L -
Press | O -
N Press . ,':
Press | § '_'l.
Press |REG -
Press | 4 ‘:,
Press 0 The left four display elements
, — will light up with four hex-
Press | 9 ':,'. adecimal characters.
This concludes the checkout procedures. Refer to the
Press | =~ ’l- SDK-86 User’s Manual for overall operation of your
- MCS-86 System Design Kit.
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Please check here if you require a written reply. [J
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