






10-2 - I/O & S-lOO Proto-Typing Card 

1.0 INTRODUCTION (continued) 

Complt:;te soldering the rema1Jnng pins of each socket. Touch 
pin and pad with iron tip, allowing enough solder to flow to 
fonn a filet between pin and pad. Keep the tip against the 
pin and pad just long enough to produce the filet. Too much 
heat can cause separation of pad and trace from the board. 
A 600 deg::ree iron tip is reconnnended. 

Insert and solder 10 1/4vJ resistors in their respective loc
ations. 

Observing polarity, insert and solder 2 �t�~�t�a�l�u�m� capacitors. 

Insert and solder 6 ceramic capacitors. 

Insert and solder 1 DIP switch with the OPEN (or "OFF") position 
to'Y'Jard the top of the board. 

Place the regulator on the board so the 1l0lIDting hole in the 
regulator is in line with the hole in the board. �~�~�r�k� leads for 
proper bending position to match the board holes--allow for a 
bend radius. 

Bend regulator leads to match holes in board. 

If available, apply thermal compound to the back side of the 
regulator .case (the part that lies flat against the hoard). 

Position the heats ink , drop the regulator in place on the front 
of board, insert #6 screw from behind and secure fLnnly with 
lock vvashers and nuts. 

Solder regulator leads to pads on back of board. Do not use 
excessive heat. 

2.0 FUCTIONAL CHECK 

WARNING 1 DO NOT INSTALL OR REMJVE BOARD WITH POWER ON. DAMAGE 
TO THIS AN1) OTHER BOARDS COULD OCCUR. 

volts approx.) tg hoard plugging into computer 
or by to '3. sui table . �p�o�w�~�r� supply. �M�e�a�s�t�J�.�r�E�.�~� the outputs 
of the +5V ·.regulators. 1.£ less than' 4.8 volts is measured (allow
-ing for meter. accuracy) check for shor.ts or wiring errors. CAUT-
ION: W1IILE IT HAS NEVER HAPPENED TO US, SHORTED REGULATORS HAVE 
BEEN KNOWN EXPLODE WrIH POSSIBLE INJURY TO EYES OR HANDS. 
BETTER SAl':-:E THAN SORRY - - KEEP FACE AND HANDS CLEAR OF lHE REGULA-
TOR SIDE THE BOARD DURING THIS AT\jD SUBSEQUENT TESTS! 
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2.0 FUCTIONAL ~.!-IE~! (continued) 

Now look the board over Check for poor solder joints 
or bridges. Us layout drawing, look for improper 
part locations or polarity A few minutes of careful inspection 
may save a few hours of tl'oubleshooting. 

Observing pola:ri ty, insert chips into their sockets as per ass,embly 
drawing. 

After setting up the to desired confi.guration per para-
graphs 3.0 (Set-up) and 4.0 (Applications)" each port may be checked 
for proper operation~ 

3.0 SET-UP 

3.1 I/O Card 

on 10,- 2 v .... ' •. '''''''', on eight possible The 
I/O addresses. an five switches 
from 
(off) l' 

*A7 
A6 
AS 
A4 
A3 

A7 
A6 
AS 
A4 
A3 

open 
open 
open 

closed 

closed 
open 
open 

edge 
2 

The port 
is controlled by 

pins 1 
U3, pin 9 i.s the 
pin 1 is the most s 

* AI' :is 

3 

AS 

open 
open 
open 
open 
closed (on) 

thru FF 

A7 closed 
A6 closed 

closed 
closed 

a block of eight ports 
provides eIgFa:~-control lines 

9 tD drive the individual ports~ 
significa.'1t port address select and 

port address~ 

teh the dip switch. 



10-2 - I/O & S-IOO Proto-Typing Card 

3.1.1 Addressing (continued) 

Example; 
. .,' ·t 

Switches A3 thru A7 arc all open. 
U3, pin 9 •• , .•..••.•. selects port ~. 

7 ............ selects port 1. 
6 ............ selects port 2. 
5 .........•.. selects port 3. 
4 ............ selects port 4. 
3 ............ selects port 5. 
2 ............ selects port 6. 
l ...... ~ ..•.. selects port 7. 

Switches A4 thru A7 are open, A3 is closed. 
U3, pin 9 ••....••••.. selects port 8. 

7 .........•.. selects port 9. 
6 ............ selects port A. 
5 ............ selects port B. 
4 ............ selects port C. 
3 ............ selects port D. 
2 ............ ~elects port E. 
l ............ selects port F. 

The IC's U8 & UIO are set to a. particular port address by 
. tying pin 1 for each IC over to U3, depending on the port 
address desired. 

3.1.2 I/O Connections 

To use the one parallel input and output ports a few 
jumpers must be placed onto the 10-2 card. The reason for 
the jumpers is to leave certain key signal lines to the 
8212 IC's uncommitted for any special applications the 
user might have. 
General I/O jumpers: 

(1) Connect "SM" (US, pin 12) to a logic one to disable 
memory read option. This is done by tying "SM" to 
the lk ohm pull-up resister pad. (5 pads 1.25 
inches to the right of the letters "SM" and up 0.62 
inches on the front side of the card.) 

(2) Now connect the output status control line. Cormect 
SO (board edge cormector pin 45) to sour (U6, pin 5). 

(3) Similarly, connect input status control. Connect SI 
(board edge connector pin 46) to SINP (U6, pin 9). 

(4) Note that there is a signal point (5 pads) called OUT 
STB (Output strobe). This signal is used to activate 
the 8212 IC' s that are used. as 9utput ports. :COIUie.ct 
aut STB to pin 13 (DS2) of Ul~. . 

4 



10-2 - I/O & S-lOO Proto-Typing Card 

3.1.2 I/O Connections (continued) 

{5) Note that there is a signal point (5 pads) called 
INP STB (Input '-:trobe). This ·signal is used to 
activate the B2l2 IC's that are used as input ports. 
Connect INP STB to pin 13 (DS2) of UB. Also conn
ect UB, pin 2 (MD) to ground (hole in ground trace 
0.5 inch over to the right from pin 50 of the board's 
edge connector). 

(6) If the clear signal (pin 14) is not going to be used 
on UB or UI£) for any special applications, then tie 
pin 14 to the lk pull-up resistor (same point that 
"SM" in step I was t.ied). 

3. 2 Prom Card 

3.2.1 Addressing 

The dip switch on the 10-2 card selects a block on eight 
possible 1702 (256 x B) prom ;lddl·esses. Therefore the 
dip switch will select any 2k bytes of memory within a 
65k byte range. Only the five ;;witchcs to the left, on 
the B pole dip switch, are used to select addresses All 
thru A15. A15 is the first switch pole on the left. 

Example Addressing: 

Decode .000Y'H to 07FFH Decode f'BfJf'H to 0FFFH 

Al5 open (off) 1\15 open 
A14 open /\14 open 
A13 open /\13 open 
A12 open A12 open 
All open All closed (on) 

Decode AR00H to AFfFH Decode F~00H to F700H 

Al5 closed A15 closed 
A14 open A14 closed 
Al3 closed Al3 closed 
Al2 open Al2 closed 
All closed All open 

The actual prom selection within a 2k block of eight 
proms is controlled by U3. U3 provides eight control 
lines from pins I thru 7 and pin 9 to drive the· individual 
prom chip selects. U3, pin 9 is the fIrst address of 
a 2k .block and pin 1 is the last address.' 

Example: 

Switches All thru A15 are all open. 
U3, pin 9 ................. selects address 0000H. 

7 ....... ~ .•....... selects address 0100H. 
6 ................. selects address f)20,0H. 
5 ................. selects address 0300H. 
4 ................. selects address ~400H. 



.' 

3.2.1 Addressing (contj;}ued) 

3 ..... ' ... , ...•. selects address j15~~H. 
2 .•.•••.•• ~ •..•• " • seLects address ~60j1H. 
1 .•.••••••••.. , .•• selects address 07~0H. 

The proms are set to a particular memory address by tying 
pin 14 for each IC over to U3 pins 1 thru 7 or pin 9. 

3.2.2 Rom Corulections 

The 1702 prom requires -9 volts to operate, this can be 
obtained by placing a -9 volt re~llator on the unused 
heat sink pattern to the left on the +Sv regulator. 

LM 320T-'i? oR 7CfOS 

-i{'v 

BI)~---r---
POWER 1 

i.J • 7i\ ~ "F""'I--+ 
I ," 

ToP VIE.W & 

The 1'702 prom needs its address pins Arj) thru A7 tied to 
the main bus address pins on the 10·· 2 w The data output 
lines from the prom must be connected to the bus signals 
DI0 thry DI7 on the 10-2. 

1702 Prom 



10-- 2 - I/O & s' H)O Protn-Typlng Card 

3.2.2 Rom Connection~,:, (continued) 

The chip select pin (pin 14) from the prom connects to 
U3 (see addressing 3.2.1) 

3.2,3 Wait Circuit 

Ie s RE<:)utR E l~ ; 

: I '4~o3 

I 7t.f L7i..f 

PSVL& 
11 "'------.r-s-~=;----" . 15Ef 

8uS 
P\~ 2.ti 

f5US 
PIN 2.5" 

PROM 
SPEED 

.5 us 

1 us 

1.5 us 

¢e 

~-R-E-S~T I l.lRES:T 
-----+-6 -~- ! 

EN~BL' r---' en 
~(O) 
FRelM I/O (ARtl 
uS) plN II FtC ~ I$V 

~ 
2·7 K, 

RA RB I DDED NUMBER OF WA~~ 

GND GND NO WAIT CYCLES (Circuit n ot required) . 
RC GND - i';f.~IIl!_~""""'" 

GND RC ONE WAIT CYCLE "'" O@5 us add ... ~uer byte 

Re He TWO WAIT qJCLE9 "'" A~d per _b~~~_ 100 .l!§~ 

3.3 Serial Interface 

The sch~natics and assembly information for the serial inter-
face contained in following pages was configured as a *MITS 
Rev. ~ and Rev. 1 interface. 'The status port is at address 
zero and the data port is at one. The data-available bits are 
Dfj (negative going) Em.d 111e data -acknow-
ledge bits are D'l (negative going) going). 

The 10-2 concept and tape master were Cl:"'eated rvIalcolm Wright. 
Important contributions were made by Lynn COI':;hran .... The UART circuits 
and TTY interfaces, for example~, 

*MITS '. Albuquerque ~ New Mexico 
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- J I 7404 

16 
8212 9 

IN 7 
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3 0 
£1 (f) 

I\) 

~:? 13 14 o . I 

,-- .r:::. 

§Q 

~~.----~---.--------.-- I 
i 
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I 

~IOK 

+5 

:~IO K 
» 

+5 

I 
1 

NOTE: 
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PIN 12 OF 8212 IS GROUND 

DO? 

DOO 

... 
'" 
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4.0 APPLICATIONS (parallel I/O) 

4.1 Altair Rev. ~ or Rev. 1 

U3) PIN? 

INP S'B 

pOSITJV~ 
PVI-SS 

The 8282 IC (U8) is used as an input port at address ~l. The key
board or inputing device should provide a positive pulse for a DAV 
(data available) strobe to place data into UB. 

To create a status port, two unused IC gates will be used on the 10-2 
card. U4 and U6 spare gates will be connected up to form an address 
circuit for port ~~. By adding an 8~97 (74367) Ie to the 10-2 card 
a one bit status port is formed. 

I NSEf<.TS 

.... 
'- ~I INT~3 , -

~ .... 1:3 DSA. , 
@f 

U8 
~ 
I 

JL 
@I 
~,-, 

/I ;:?.. .... S"TB MD 1---. , 

I 
7 "loll I 

~-{ 1~4 , 
I 

.F----~~-,=" "- :f 

C tlfVlpuTt:iR 
BuS 

(KEyeoARC>- DA'I) 

5~, J3 

>--------l-j-lLuy---r' &" 
INP 5"TB >>--------------, .J 

f/GUR£ 1 

£2. 

j 

If a Rev. ~ port configuration is wrulted, then insert A (add an in
verter gate) between U8 and Ul1 and connect UIl, pin 13 to DIS (pin 
92 of the card's edge corulector). 

If a Rev. 1 port configuration is wanted, then insert B (a direct 
connection) between UB and U1l and cormect Ul1, pin 13 to DI.0 ( pin 
95 of the card's edge comlector). 

4.2 Processor Technology Input 
The connections are the same as Altair Rev. ~, except connect Ull, 
pin 13 to DI6 (pin 93 of the card's edge connector) ... 

4.3 IMSAI Input 
The connections are similar to Altair Rev. ~, except the following: 

a) U4, pin 4 connects to U3, pin 5. 
b) U8, pin 1 connects to U3, pin 6. 
c) Ull, pin 13 connects to DI6, pin 93 (bus). 
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102 Paris List 

iliip & Socket Pack 

1 - U7 
4 
4 
2 
2 
2 - U5,6 
1 - U2 
1 - U3 
1 - Ul 
1 - U4 
2 - U8,10 

Resistor Pack 

6 
9 
1 

Regulator Pack 

2 
1 
1 
1 

Misc. 

1 
1 

8 position DIP switch 
14 pin sockets 
16 pin sockets 
24 pin sockets 
16 pin headers 
74L$OO/74LOO 
74L$04 
74L$42/7442 
7485/74L$85 
7486 
74$412/8212 

0.1 uf ceramJc caps 
2.2K - 4.7K 1/4w resistors 
lK 1/4w resis,tor 

filter caps, 10uf - 39uf, lOV dc 
7805/340T-5 
set #6 hardware 
heatsink 

spectra. "\Alire 
PC board 
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