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2 SI O (R) BO ARD 
GENERAL INFORMATION 

The 2SIO(R) Board is a in I/0 board compatible with MITS and IMSAI 
It will control one terminal as a Teletype, Video Terminal or other 
cassettes under full or partial software control. In addition, it offers 
computer since all basic monitor or housekeeping functions are programmed in ROM. intended primarily 
for use with the National Multiplex cassette or cartridge units, it will operate other cassettes such as 
the Phi-Deck. 

The user turns on his examines address COOO (Hex) and to run. The terminal will 
The user types in what he wants done. ROM program enables him to 

(D), Load a file from Cassettes (Control L), Dump a formatted file to cassettes 
and store it in designated memory (S) and to search for and store all repeated 

bookkeeping entries of a given class (Control S). It also permits (with the aid of a 
to the master 2SIO(R) Board) the full keyboard control of cassette 

full software This function uses the DCl, DC2, DC3 and DC4 commar.ds. 
This board is since there are too many possible control situations. We can 
assistance to it. When used with the 3Ml and 3M3 recorders with the two 
functions are the second board. 

The automatically formats a file so that the user need only give it a six letter name. 
This includes name at the start and the necessary stop character at the end. 

The and functions in software* allow the use of the computer as a word i:rocessor when suitable 
editing type terminals are a suitable printer these functions will enable one to 
error free letters ar.d do lists. Combined with string functions in basic or even 
multiple file search on the ROM, you can selected mailing lists. The E and P functions utilize CALL's 
on the ROM, but must be typed in to a suitable memory location by the user of a 1 ROM set.* 

Since one high density cartridge such as the 3M 300 Cartridge used in the 3M3 model can store 
2.5 mega and a reel to reel recorder several times that, the 2SIO(R) with a suitable tape storage 
medium is equal of most disc systems except for speed. 

* E, P and other programs are provided in RAM software for the l ROM set and on the ROM with the two ROM set. 

THEORY OF OPERATION 

SWITCHING CIRCUITS 
The switching circuits are responsible for selecting what function is to take place -

such as clear, read and write. Together with the addressing circuits they control the flow of information 
on the board. 

Refer to This shows the three IC's labelled A, Band C. IC "A" controls the read, write 
and clear (reset) Pins 1 and 2 receive Power on clear and front panel clear signals which then 
leave the area to rese~ the UART and USART at the opposite side of the board. SINP enters via a jumper to 
pin 4, where mixed 1-:ith PDBIN it generates the Read signal. This signal (0 on read) is used to gate the 

and control the UART and USART read functior.s. SOUT and PWR combine to give the write 
signal via and 10. Both the read and write signals have outputs only when addressed by the address 
decoder. address signal is applied via pins 3 and 11. 

IC "B" is a Hex inverter used as the name implies. Pins 1 and 2 are part of the address circuitry 
!::!. be discussed later. Pin 3 receives an Jl. 0 signal which is inveE.!_ed to give Ao· This is combined with 
Ai in IC "C" to a status. enable sign~l _to the UART (SWE). A0 is inverted _to restore A0 which is used 
to control the read function (RDE) ana tne USART Control/Data function. (C/D). Pin 8 receives A9 which 
is inverted for the ROH to select ROM 1 or ROM 2. Pins 11 and 10 invert the React for use the UART and 
USART and ( 2 and 13 invert the PWR signal before it is applied to IC "A" to provide 

te=s of logic: 

IC 11 C 11 

It also performs 

PDBIN + SINP + Proper address= Read. SOUT + PWR + Proper address 

three functions. ( 1) It is used to invert A1 which is used to select the USART. 
following logic functions. 

(2) Read + A1 + AcJ SWE (3) Read + Ai + A0 RDE 

All that we saying here is that if AJ. is high (The USART is selected), you cannot obtain 
s·..iE or RDE, and that of the above you obtain aepends on whether Ao is a "l" or zero. ( Zero for control 
status read and 1 for data read). This selects port 00 for control and 01 for data. 

II ADDRESSING Diode logic is used for addressing. Since the only addresses used by the UART and USART 
are 0, 1, 2 and 3, address lines 2, 3, 4, 5, 6 and 7 must all be zero. Diodes connect these addresses to 
the input of one section of IC "B", a hex inverter. This input is held low by a 330 ohm resistor. If any 
of the above lines goes to a "l", the output of this inverter shuts off the USART and UART. 

Figure l shows the circuits involved. Similar logic is used to select the ROM's. Having selected 

~~O~ :: ~~= ~~:daddr~~:·R~~~-and A14 must be high, but A10 , Au, A12 and A13 must be low. (Addresses 

'l'he transistor logic here says if 14 or: 15 go low, the ROM is off, or if 10, 11, 12, or 13 
go ROM is off. '.::'his cutoff signal is applied to the ROM via one of the four gating inputs where 
A9 plus ME~lR and PD BIN are mixed to select the output reading from the ROM. 

III BAUD RATE TIMING IC's "D, E, F and G" are 7493 counters which may be programmed to count from 2 to 16. 
IC "D" is set by means of diode feedback to divide by 13. This counter divides 

the 2 mhz clock to obtain a 154 Khz signal 1-:hich is 16 times the 9600 baud clock. A signal taker. from its 
D output is labelled by a silk screened letter. The "C" output of this counter (labelled gives a series 
of pulses which compares to a 19,200 baud clock x 16. There will be a position error of a percent here, 
but this is of no consequence. Successive divide by 2 counts give the baud rates from 9600 to 75. The 
2400 baud output is divided by 11 in IC "E" to get 220, which is then divided by 2 to get 110 baud. 
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BACD R."'..TE TABLE 

B 
C 
D 
E 
F 
G 
H 
I 
J 

X 16 

19,200 
9,600 
4,800 

, 4 00 
1,200 

600 
30 0 
150 
110 

75 

X l 

38,400 
19,200 

9,600 
4,800 
2,400 
1,750 
1,200 

The ROM used is the 
outputs. ~·illen all four of the 
the ROM to be 11 on 11 MEi·lr-rz, PDBI~, 

Fairch51'5. 93448 which is a fused link (NOT REPROGRAMMABLE) ROM with tr -state 
correct, the ROM outputs its Cata to the DI bc.ss. In order or 
and the address logic must all be at the proper voltage leve 

Cne or t\•:o ?.OMs are orovided t:1e ?·loni tor 
future expansion of the 1 ROl-i set. The R0"1 is 

all others down and examine. 
coded : U.'""'.tper. 

A socket for a second ROM 
a&irE!SE;ed at COOO (Hex) and is 
these ROM's is connected to the DI 

for 

NOTE: These 
later 

are left long so that you can cut them to install the ROM blowing circuit should you 
to blow ROI-l's. 

available. If vou have a 
us for instructions on a blow it yo~rself 
blow your own in t~e co~puter - ~hich is reason for the ribbon lead. 

ROM sockets are designated H anc I. Cse the Right hand socket for ROM I and the left-ha:id socket 
for ROM II. 

Three 8097, 74367 or 8T97 bidirectio:ial switches (IC's J, K,L) are used to determine whether the 
bidirectional buss is used for read or write functions. ~he selection of these switches is done by 
IC's C. 1 shows the sections usec and their pin :iumbers. The appropriate edge card connector 
(::1ain is 

n:TERFACING T'w'O buf£er IC' s 
tcrrin~l. 

and N are used to buffer between the UART, USART and the cassettes and 

Connector II from the area IC 1
'~

11 buffe~s the inputs for RS232 and one 
above it has 10 pins connect to this IC. Pin Terminal to the CART. diode 

to Pin 1. an.Cl resistor in Series bet\•:een this nin and the 7406 limit the current and 
At pin 2 the output is i~verted and - to A connection fro~ this 
serves a dual function. It a output from Pin J and serves as a TTL 

the connector, pin I 
for the CART. 

Pin 3 receives the level sign~l from the CART and inverts it for 
(See Instructions). Pin 5 accepts the RS232 input from Pin H for the Its output on 
pin C is Pin C of the connector also serveos as a TTL inPut for the USART. Two other 
sections of the 7406 are used to invert TBE and ODA from the uART. These- are added to the Status buss 
inverted from their Polaritv leaving the UART so that a "Go" condition on the status buss is all zeros. 
One section is not u;ed. -

from the VSART at TTL levels are passed through this 
current drive for turning cassettes on or off. These 

use. 

IC "i'•1 11 is 
7407 to buffer it 
sig:1als are is used to i.e. TTL drive for 
the CART. section of these outputs 
are also connected to (+5 to -15 volts). 

CSA?.T AND t.:ART 
The b:/ :-:1eans of corri.rnancis sent fro:r. the ROM. It cannot use other 

cormnands without a ROM factcr in its use has been noticed. always 
start from a reset ~ode. cassette sho~ld fail to start and stop on stop the 
computer, "External Clear" anc then restart. DO NOT hit "Reset." The for the 
program on cassettes to be recorded 8 bits, evenparity and 1 stop bit. 

OPE?.ATING INSTRUCTIONS - RO M 

The NATIONAL c·l'CLTIPLEX PRO:,: :,10:,ITOR is a 512 BYTE stored in Read Only HEMORY. Khen used 
~ith a serial terminal, it allows the user to free himself front of an 8080 based computer. 
It also interfaces to any i~ATIO~J,.L :,1CLTIPLEX DATA RECORDER, giving the to automatically store 
and retrieve files. It may also be used other recorders having RS232 or TTL interfaces and 
software 

a small amount of read-write it will automatically search 
of R.:;..M. It \.,rill locate and use the 

1T1~,,,~emrPn memory. Thus, anything the user stores in these 

All files storea on ::ape by the wonitcr are in the NATIONAL ~1t'.LTIPLEX format. This is shoKn below. 

FI::.E ------------FIL= xxx ............. xxx, EOF ---------------
4 sec leader (Bi:oary) 1 sec trailer 

This format consists of a leader (blank) the file name, =ile, three control x's as an EOF, and 
a trailer (blank). ~ote that because of the EOF no more than two consecutive control Hex) 
can be in a file. The monitor searches for three x's to use as a cassette turn off These 
control x's are inserted automatica}ly and sho~ld :1ot be typed in by the user. 

\·;hen the :-:1oni tor, i 
~ust also depress P~AY button b 
seconds or so of the tape should ~o 
should not be started i; the middle of 
Normally it is not for 
position the itself. 
rest. If not 

for the operator to manually load and rewind tapes. He 
and the record buttons before a DUMP, The first ten 

contains dropcuts. Also, a READ (i.e. search) 
data ince a error will spoiling the READ. 

i:.o both r ',,;i th the monitor to 
to J us and let the do the 

stopping and tape 
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A listina of the monitor has been included to allow the use of the subroutines it contains. 
These are dcc~'llent~d on the listing. Also, the source for some additional commands is included. can be asse:nbled into the user has and executed via the "G" command. They will also be available in 
an optional PROM into the second socket on the I/0 board. The is a description of the commands recognized by the monitor and how to use them. 
:n the format of each, following conventions are used: 

Control x 

.::i.s an 

non-hex character except control x (space will do) 
of blanks 

Return to command mode 
of the monitor commands. See No.2 below. Type D, a space is optional, then the 

four character 
another character. 

address in Hex (for 0000) space, then the stop address (:or example 2000) and 
This time tn· carriage although space will also do. 
function does not print. Hence a space or non-Hex character here can be a good idea A control 

to let you see what ycu did. 
~: 

I-LO.:\D EEX L START ADDRESS [] BYTE l [] BYTE 2 [] .... [] BYTE 'n' [] CNTLx * 

T'1e "L" command the user to load memory from the terminal. Both the starting address and 
bvtes to be loaded are in hexadecimal. It is not necessary to type zeros, but a must be entered as at least one zero. Tn the reauired nw'llber of are entered, computer will 
use onlv the four on the or two on.the right for data. is invaluable in 
errors.- The [] represent which may be any non-hex character except CNTL x. Control 
return to the command node. 

NOTE that the final delimiter is required before the CNTL x if the last byte is to be stored. 

The computer \-.'ill autonatically line feed and carriage return as required, printing the present 
loading address time it does so when the last Hex character in the address is 0. 

II 

III 

DUMP HEX START ADDRESS [] END ADDRESS [] 

This in hexadecimal to the terminal, from the starting address to the ending 
Both addresses are read standard Hex forrr.at. The output will be displayed with a 

each line, followed by the two-digit bytes in the successive memory locations. 
left most data byte on the printed line. 

Control D - Binarv Dw'llp (No slash) 
CNTL D [] START ADDRESS [] END ADDRESS - CR 

Opt. (Do not use a slash atthe end) 

This cor:c-r.and dur'.\ps ;::er:wr:· to the cassette recorder in binarv from Start address to sto;:o address. 
incm-rormatt:ea 'J:',,;o addresses are read in under the standard hexade~inal format. As soo:1 as the end 

the recorder is started and the conputer waits sec. before the 
After the cur,,p it put approxinately one second of trailer on the tape, and then off the 

:,OTE: The record buttons on the Recorder r.rnst be depressed before using this oomraanc. 

IV Control D - Formattec Binary Dume (with slash) 
(Note that a slash is used here.) 

C:,TL D [] START ADDRESS [] E;:.;D ADDRESS/ bbb FILE ;:.;AME * 
Opt. Opt. 

This cor'.lraand d:i'llps a block of raenory to the cassette recorder in the NATIONAL MULTIPLEX file format. The star-: and end addresses are read in under the standard hexadecimal format, but the end address must be with a slash. The file narr,e consists of six characters (no restrictions except not a CNTL x), and 
blan:e:s 1-;i 11 not be included. Ho,:ever, imbedded and trailing blanks nus t be entered. This command 
for both single and repetitive search (Sand Control S). 

NOTE 1) 

NOTE 2) 

record buttons on the Recorder r..ust be depressed before using this command. 
The dump starts as soon as the sixth letter of the file name is typed. Therefore if you need to set up 
your recorder or nake any other arrangements, do so before typing the sixth chara~ter. 

Three Control X's are added at the end of the and need not be inserted by the user. This enables. cassette to stop at end of the file when is used. 
is JOHN. ~or r:pet~t~;.e filew~se, ~h~,first four characters must be entered. For example, the file nruce 

I
: .. ~e en~ei: ~.~H .. 01, fO"N02, 00HN03 etc. The repetitive search will look for and store all JOHN files. - you wan~ only JO~~oJ, asK for it in single search. 

V S (Search) 

This 

S bbb FILE 
Opt. 

LOADING ADDRESS [] 

a tape for the specified file, and if found, loads it into 
address is in the standard Hex format. The file narr.e is 

Imbedded and trailing blanks must be entered, however. When 
is automatically started and the search When the file is 

"and loading started. When the EOF mark is the recorder stoos 
returns t-:ith a '?' If a parity error occurred during read, '02' will be-

the terminal. The user must hit key to exit this condition. (This will be intercretted as a cor.,-::and1 · Note si:1ce 3CNTL x's are as an EOF r..ark, no file may contain more than 2 consec t· C:CSTL X's since this prer.,a turely terminate loading. · · ' " u 
1 
ve 
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VI CONTROLS (Repetitive Search) 

CNTL S bbb FILE NA:·lE [] LOADING ADDRESS [] 
Opt. Opt. 

This of all files on a tape which have file names containing the same first 
as the four characters on which the based, 

blanks ~ust be included hO\·.~ever. command allows you 
to with a common four letter 

use, the first four characters are used for the but six name 
characters must entered, For file name is JOHN, , JOHN03, etc, 
The repetitive search will look for all JOHN files. ask for it in single 
search, 

VII CONT?OL L (Cnformatted Binan· Load) CNTL L [] LOADING ADDRESS [] 
Opt. and the 

This When the load address 
is is started a~d loaded as binarv 

address with _ Loading will conti~ue until 
is 

error on read causes 02's 
stops the Recore.er and executes the command the key indicates. A parity 

be pr.::..nted across the terminal, u::i.t.il the user types a key. 

NOTE: The play key on the Recorder must be pressed before using this com.0.and. 

VIII GOTO G [] Go To Adc.ress [] 
Opt. 

This corru-r.anc. starts execution at the specifiec GoTo Address. The Address is in standard Hex format, 
and the will jump to this address as soon as it is terminated by the ending non-Hex character, i.e., 
space - or period. 

programs are loaded fro~ the tape, the software checks for If a parity error 
is found, the software an 02 via the terminal continuously until is reset. 

If ~his occ-..:rs, any key on tl:e to break the load loop and return to the monitor. 
Clean the head in the recorder anc. rewinc. the 

If vou start the recorder in tr.e 
give parity e~rors anc. set the parity error latch 
to be printed until exit ~he command. For this reason 

60-70 characters will al: 
will cause a constant string of 02's 

locate a silent spot on the tape before 
starting. In the machi~e st8ps betwee~ data anc. is up to speed before data starts. 
For this reason, you al,:,,;ays use file narnes and a1.:to starts if at all :f you have unlabelled 
files, it is a good to reload the~ ~ith labels. At rate you must from a silent spot 
or leader section. This also protects tte ta?e since the capstan engagec. for long periods on one spot 
can cause 

When a taoe under manual control, :che motor switch causes static or arcing 
noise which can start on tl:e If at all use the auto start. The 
schematics of the CC-7 '.'1anual how this is done. The . 7 mfd condenser shown has been 
changed to mfd to this noise on manual starts. On automatic (software controlled) starts the only 
noise or false fro~ the tane or 

All units shipped after- Cune , All CC-7 units shipped 
after that date have automatic reset but the motor 
NOTE: 11 "'o start a tape fror tne oegin:-ing ,i::n a clean 15 second lea::1er, use the following routine -

~~it.:1 t~1e cassette player or:. t:,pe in S :i...AA?.P..A. (CR) 
T~is wi:i st.art t~e recorder for a file, recording a space 
co~dition or; toe ;=~er ~0-15 seconds, hit spaee stop the recorder. 
You are nor, ready C.urp files using t..:.e Control D roi...:tines. 

B A S I C 

Enter the basic to the ::irst time bv the r:-tethod however, 
use two boards on Perts , 1 or 2, at the same time. If you e:-i ter you use 
the ACR ports 6,7 there is no conflict. 

Once entered, modify the addresses shown for your basic to the data shown in the boxes, i.e., 
your dump of these adc.resses shoul::1 read the same as ours. Cse ::he L Commanc. and D cor.unands. 

the CSI.VE and CLO:..D routines to call on the 2SIO(R) monitor for cassette dump and load, 
Once this the Basic to a cassette with a formatted heading - say BASIC8 - er BASICE. Then you 

the cor.~and. Dump it 3 or 4 times to make sure you have a gooc. error free copy in case 
or break. 

be uninitialized, i.e., once it is in, do not respond to requests but dump it as it is. 

CSAVE - To use this co~~and, insert a tape and depress the record juttons (The Recorder should not start at 
this ::ime). in CSAVE follov.·ed tr.e letter you Kish to name ::he file. (For CSAVEA). 
Then hit return, and the recorder start. \~hen Basic comes back with an 'ok', press external 
clear switch en the computer front panel. This will shut off the The file has now been 

to get 10-15 seconds of leader before using the front end of 
the has glitches. 

CLOAD - To 

NO~E 1 -
an er:::or 
but will 

KOTE 2 -

the 
retur!1 will 

in CLOAD followed by the 
the Recorder and begin the 

an 'OK' when it is ring the terminal bell anc. 
computer front panel to stop recorder. 

~~~u~~a~~~~ !rifo~= ~~f~~e~h=C~~~SB~~!c.~:r!~~~l~O~!~~~sr~~ch checks for 
Should 

enter the /.lonitor. Si:r,9ly type Gyi (zero) to reenter Basic 

tape files are done in :··1ITS for::-1at so that they can be used on other systems. 

NOTE 3 - You can or..ly use CSA VE and CLO~..D v.~hen BASIC is in the :nachine already. 
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MODIFICATIONS TO ALTAIR BASIC FOR 2SIO(R) 

ADDRESS DATA BITS 

BK Basic (3.2) 

01A4 36 
01A6 07 
1007 ES CD 4B Cl 3E 21 D3 03 CD 
1010 AC Cl 3E D3 CD BA Cl CD BA Cl CD BA Cl El ES 7E 
1020 CD BA Cl 2A 43 02 EB 2A 45 02 lA 13 CD BA Cl E7 
1030 C2 2A 10 El D7 C9 FS CD 4B Cl 00 00 00 00 00 Fl 

1055 CD EO Cl 
1061 CD EO Cl 
1060 CD EO Cl lAOO is upper end. 

BK Basic (3.1) 

OlM 15 
01A6 EO 

OFEO ES CD 4B Cl 3E 21 D3 03 CD AC Cl 3E D3 CD BA Cl 
OFFO CD BA Cl CD BA Cl El ES 7E CD BA Cl 2A 43 02 EB 
1000 2A 45 02 lA 13 CD BA Cl E7 C2 03 10 CD BA Cl CD 
1010 BA Cl El D7 C9 FS CD 4B Cl 00 00 Fl 

1024 CD EO Cl 
1033 CD EO Cl 
103F CD EO Cl 

Extended 3.2 
200 C7 

0202 98 

1598 ES CD 4B Cl 3E 21 D3 03 
lSAO CD AC Cl 3E D3 CD BA Cl CD BA Cl CD BA Cl El ES 
lSBO 7E CD BA Cl 2A F6 03 EB 2A F8 03 lA 13 CD BA Cl 
lSCO E7 C2 BB 15 El D7 C9 FS CD 4B Cl 00 00 00 00 00 
lSDO Fl 

15E6 CD EO Cl 
15F2 CD EO Cl 
lSFE CD EO Cl Ends 2ACO 

* CD EO Cl is a call routine to the USART software. 
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I M S A I S O F T W A R E 

ASSEMBLER: The IMSAI assembler is loaded by means of an INTEL 
checksum loader. The first time this loader is used, 

via the 2SIO(R), type in the loader with t~e changes indicated below. 
Once the Assembler is in the computer, alter the locations shown so 
that it now responds to terminal ports 00 and 01. Then dump the 
Assembler on a cassette using the heading ASMBLR and it can be 
retrieved the next time you use it using S ASMBLR. 

IMSAI basic is handled the same way. Locate the I/0 
routines in the Basic and alter them the same way the Assembler I/0 
routine has been altered here. Change I/0 Ports, status bits and 
jump addresses plus C2 instead of CA. 

IMSAI 8080 - Self-Contained System 
Assembler, Revision 1 

FOR USART - Normal IMSAI loader. 

1n,0 3E CE D3 ,03 3E 17 D3 ,03 3E 11 D3 ,02 31 67 1,0 CD 
1,01.0 51 1,0 FE 3A C2 ,0F 1,0 CD 37 1,0 B7 CA 36 1,0 47 CD 
1,02,0 37 1,0 67 CD 37 1,0 6F CD 37 1,0 CD 37 1,0 77 23 ,05 
1,0 3,0 C2 2A 1,0 C3 ,0F 1,0 76 CD 44 1,0 87 87 87 87 57 CD 
1,04,0' 44 1,0 B2 C9 CD 51 1,0 FE 3A FA 4E 1,0 C6 ,09 E6 ,0F 
1,05,0 C9 DB ,03 E6 ,02 CA 51 1,0 DB ,02 E6 7F C9 

FOR UART - Change last line to: 
1,05,0 C9 DB ,0,0 E6 ,01 C2 51 1,0' DB ,01 E6 7F C9 

Omit all but last four bytes in line 1. 

To load the assembler (from the ROM) type Gl,0,0,0CR, then 
start the tape. When the tape loading ends, stop and examine ,0,05,0. 
Go to Run. Nothing will happen. If the assembler is in, it will 
echo the keyboard. Type DUMP ,0,0'5,0 ,0,06,0' CR. If the assembler is 
running, it will dump between the addresses. Note errors in assembler 
listed in IMSAI manual. Then make the following changes. 

Since the USART has been replaced by the UART for the 
assembler under keyboard control, initializing the USART is not 
required. Then change the start to: 

,0,05yf C3 9,0 n 
Then change the following addressed because of I/0 port differences. 

INPUT OUTPUT 
,0'129 DB n ,0136 DB ,0 ,0 
,012B E6 Jal ,0'138 E6 8,0' 
,012,0 C2 29 ,01 ,013A C2 36 ,01 
,0'13,0 DB sn ,013D 78 
,0132 E6 7F ,013E D3 .0'1 
,0'134 47 ,014,0' C9 
,0135 C9 

- 6 -



Layout of IC's; use caucion not to bend pins and to get the IC's inserted with pin l 
in the proper position. 

i~ B 

>,] 

>< 
8 
w 
N 

C 

8 
LO 
0 

~ 
w 
N 

CONNECTOR I 

D E F 

8 
>< 
0 

G H 

~I ~I 

93448 

Jur::pers 
Required 

* Be sure the OA."1.T Jul'1pers are 
with ~errninal on 
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CONNECTOR II 

/ll. B C D E F G H 
I 
I 0 

+ 
"' 
< 

t i 
..;; 
8 
'< 

n 
0 
§ 
C 
rt-
Pl 
{T 

0 
>i 

~ 
() 

'< 
O' 
0 
Pl 
>i ~I 
.:: 

spaces 
-,;hen to - pin D I, 
connect it to pin D of connector II. 



control cassettes one However, it can be used 
many ways. below are representative. 

(B) RS232 Cassette (Single) ROM Controlled Start Stop 

(C) 

~ 
I 
C 
;t; 

Conneotor 

Data to 
Cassette 

(E) TTL Terminal to UART 

Data to 
Terminal 

(G) TTL to USART 

Data Data 

(I) D..:al Cassettes (Readj,,rite) RS232 

resistor, the 
side opposite of the 

(D) 

Cassette 
start=O 
stop=l 

TTL Cassette to UART -

Connector 
the plug, 

Grd. 

as 

Data 
from 
Cassette 

DTR-DSE 
must 
that these 

is held at +5 volts 
MITS 

resistors to cause 

one for the 
the resistors on 



* Print Magnet 

t 
D 

0 0 0 0 0 0 0 0 0 0 

Connector I 

Commutator (Keyboard) 

~\1\\,-------i 
+S 2.2K I 

Print Magnet i 
( al ter:ia te) 

~ i 
l 

1·" B D E F 

,o 0 0 0 0 0 
I 

Connector II 

G H I 
0 0 0 

Ji 

o/ 

The MITS style connection is shown above. 
* If for some reason your requires a reversed drive polarity on the print magnet, connect to 

D on Connector II. be indicated by continuous ru:ining (spacing) when connected as shown 

2.2K resistors shown above are on the back side of the beard (i.e.) opposite side from the 

connections below 
be shorted to stop spacing. 

2SIO (R) 

3 4 6 7 

r 

tc the UCC6 line local call control unit. Pins 6,7 must effectively 
~nit does no~ print, reverse 6,7. 

co:-inection. 
or make :,:70'.lr 
as shoc·::1 in 
first. 

TTY 

this will not work for them. 
the 3 P+S recommended connection. 

or less standard 20 mil. loop 
If vou dor. 1 t have a MITS 
connections directly to the magnet 

CC-7 :nanual, -:.ry this connection 

-6 

0 0 0 0 0 0 0 0 0 0 
+7 

UCC6 

(AYS ~fol~f .wish to change termi:1al bits, stop bits and parity, use t~.e ::ollov,;·ing table to set up the UART 

35 

36 

37-38 

39 

No Parity 

Number of 
Stop Bits 

Number of 
Bits/Characc:er 

TSB 

NB2, :,Bl 

EPS 

logic "l" on this lead eliminate the 
the trans~itted and received character (no The 

bit follow ~he last data bit. If not 
to a logic 11 0 11

• 

This lead ~ill select the 
appended i:runediately after the 
insert l stop ~it and a logic 

2, to be 
"O 11 1,,;ill 
bits. 

These 2 leads be internally decoded to select either 5,6,7 
or 8 data bits/character. 

Bi-::s/Character 

- 9 -



[so) .Al 

[46) 

PDB 

INI' 

LJ6f I)() (fJ 

UI 0 

DO 

[92} DI 

AC 
H 
Df I C 
II I 
,J KI 
M 
N 
0 
I·' 

IX IJ ?3? 

I XI) r r1 

r :;o ?3? 

l',U 111 

CI'.; 

IX ll I 11 

!)',I! [CONN 1J 
lllll 

I~ IS 

l<XC 

111 

ALL r~ES k t.JJ//c5J 11prkt·.f 

PNP X s r r, ? 
Nf'N ;> 

1 ,1s 
1 

COMHJTF I~ AID ,'.':iI0/1/) 

n J 



4SSM COOO :'.::20'.) 

COC'"· 
CO':'<C' 
coon 
cooo 
coco 3£ 55 
C002 21 F? 00 
coos 25 
C006 77 
COO? BE 
C:008 C2 0 5 
':003 F9 
cooc 
cooc 
cooc 
COOC CD 7F CO 
GOOF 3E 3F 
CO 11 CD F2 CO 
CO 14 CD E3 CO 
CO 1 7 FE 4C 
CO 19 CA 44 CO 
CO!C FE 44 
CO! E CA 55 GO 
CO2! FE 47 
C023 CA 7A CO 
C026 FE 53 
C028 CA FE CO 
C028 FE 13 
C02D CA 46 Cl 
C030 FE 04 
C032 CA SC Cl 
C035 FE OC 
C037 CA FS Cl 
C03A 21 00 C2 
C03D 7E 
C03E FE 55 
C040 C2 OC CO 
C043 E9 
C044 
C044 
C044 
C044 
C044 
C044 
C044 
C044 
C044 
C044 
C044 
C044 
C044 
C044 CD BE CO 
C047 42 
C048 4B 
C049 CD BE CO 
C04C 78 
C04D 02 
C04E 03 
C04F CD 68 CO 
COS2 CJ 49 CO 
COSS 
COSS 
COSS 
COSS 
COSS 
COSS 
COSS 
COSS 
COSS CD 89 CO 
COSS CD 6F CO 
COSS QA 
case CD cs co 
COSF 21 00 CO 
C062 CD AS CO 
C065 CD 6B CO 
C068 CJ SB CO 
C06B 
C06B 
C06B 
C068 
C06B 
C06B 
C06B 
C06B 
C06B 
C06B 79 
C06C E6 OF 
CO 6E CO 
C06F CD 7F CO 
C072 78 
C073 CD CC CO 
C076 79 
C077 CJ CC CO 
C07A 
C07A 
C07A 
C07A 
C07A CD BE CO 
C07D EB 
C07E E9 
C07F 
C07F 
con 
CO?F 
C07F 3E OD 
cost co F2 co 
C084 3E OA 
C086 CJ F2 CO 
C089 

* THIS SUBROUTINE DOES A CARRIAGE 
* :tETURN .<'.\ND LINE FEED• 

ROM 1-a 



COFE 
COFE 06 06 
C!OO CD CS Cl 
C!03 ES 
C104 CD BE CO 
C107 CD 4B Cl 
C!OA El 
Ct OB 48 
C!OC 2E El 
GIOE CD EO Cl 
Cl 11 BE 
Cl 12 C2 OB Cl 
Cl 15 23 
Ct 16 OD 
C!17C20EC! 
Cl IA 3E 07 
Cl! C CD l'2 CO 
C!IF OE 03 
C!21 CD EO Cl 
C!24 FE 18 
C126 CA 2E Ct 
C129 12 
C!2A 13 
Cl2B C3 IF Cl 
Cl2E 12 
C!2F 13 
C!30 OD 
C!31 C2 21 Cl 
Cl 34 78 
C!35 FE 04 
C!37 CA OB Cl 
Cl 3A FE FF 
C13C CA IF Cl 
C!3F 3E 40 
C141 D3 03 
C!43 C3 00 CO 
Cl 46 
Cl 46 
Cl 46 
Cl 46 
C146 
C!46 
C\46 06 04 
C\48 C3 00 Cl 
C!4B 
C!4B 
Cl4B 
C!4B 
C!4B 
C14B 
Cl 4B 3E FE 
Cl4D D3 03 
C!4F 3E 40 
Cl 51 D3 03 
Cl 53 3E FE 
Cl 55 D3 03 
Cl 57 3E 16 
C!59 D3 03 
Cl SB C9 
Cl SC 
Cl SC 
Cl SC 
Cl SC 
Cl SC 
Cl SC 
Cl SC 
Cl SC 
Cl SC 
Cl SC CD 89 CO 
ClSF FE 2F 
Cl 61 CA SC Cl 
C!64 CD 4B Cl 
C!67 3E 21 
C!69 D3 03 
Cl 6B CD AC Cl 
C16E 21 7B Ct 
Cl 71 OA 
C!72 CD BA Cl 
Cl 75 CD AS CO 
C!78 C3 71 Cl 
C!7B OE 03 
Cl7D 3E 18 
C17F CD BA Ct 
Cl 82 OD 
C183 C2 7F Cl 
C!86 CD AC Cl 
C!89 C3 3F Cl 
Cl SC CS 
C!8D 06 06 
C18F CD CS Cl 
Cl 92 48 
C193 CD 48 Cl 
C\96 3E 21 
C!98 D3 03 
Cl 9A CD AC Cl 
Ct9D 2E El 
Cl 9F 7E 
ClAO CD BA Ct 
C1A3 23 
C1A4 OD 
ClAS C2 9F Cl 
C1A8 Cl 
C!A9 C3 6E Cl 
Cl AC AF 
<11M> 2C 
ttA!: E3 
t:!AF E3 
C!BO E3 
Ct81 E3 
C!B2 C2 AD Cl 
CtB5 3C 
Ct36 C2 AD Cl 
C!'39 C9 
C!3A 

2720 • 
2730 ESS 
2740 
2750 
2760 
2770 
2780 TRYAGN 
2790 
2800 
2810 LOO?! 
2820 
2830 
2840 
2850 
2860 
2870 FOUND 
2880 
2890 CONTIN 
2900 
2910 
2920 
2930 
2940 
2950 
2960 MAYBE 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 HALT 
3060 
3070 
3080 • 

GDNTIN 
D 
D 
C 
C0NTIN+2 
A,B 
4 
TRYAGN+t 
OFFH 
CONTIN 
A,40H 
3 
FNDSTK 

BELL 

CNTL X 

4000 • THIS IS THE CONTROL S HANDLER• 
4010 * IT LOADS B WITH THE NUMBER OF 
4020 * CHARACTERS TO SEARCH FOR AND THEN 
4030 * JUMPS INTO TEE ESS ROUTINE• 
4040 * 
4050 CNTLS 
4060 
4070 * 

MV! 
JMP 

B,4 
ESS+2 

4080 • THIS ROUTINE INITIALIZES THE USART 
4090 * FOR AN INPUT OPERATION IN THE APPR0-
4100 * PRIATE FORMAT C8 BITS• EVEN PARITY, 
4110 * 2 STOP BITS>• 
4120 * 
4130 RDINIT MVI 
4240 OUT 
4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 * 
-4330 * 
-4340 * 
4350 * 
4360 * 
4370 * 
4380 * 
4390 * 
4400 * 
4410 CNTLD 
4420 
4430 
44-40 DUMPER 
4450 
4460 
4470 
4480 
Ll490 MORE 
4500 
4510 
4520 
4530 ZILOG 
4540 
4550 
4560 
4570 
4580 
4590 
4600 FILE 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
4680 
4690 FIN 
4700 
4710 
4720 
4730 
4740 
4750 
4760 r.'T 
4770 
i.i7C<J 
4790 
4800 
4810 
4820 
i.i830 
4840 
4850 
4860 * 

MVI 
OUT 
MVI 
OVT 
MVI 
OUT 
RET 

A,OFEH 
3 
A,40H 
3 
A,OFEH 
3 
A, 16H 
3 

FILE 
RDINIT 
A,21H 
3 
WT 
H, ZILOG 

B 
la,RT? 
IPCMP 
MORE 
c, 3 
A, 18H CNTL X 
lirRTP 
C 
ZlLOG+4 
l<T 
HALT 

WT+l 
A 
wT+t 

C1BA 
C!BA 
ClBD.. 
CIRA F5 
C1B9 D3 03 
ClBD 1 F 
C1BE D2 88 Cl 
Cl Cl Fl 
C1C2 D3 02 
Cl C4 C9 
Cl CS 
Cl CS 
Cl CS 
Cl CS 
C!C5 
Cl CS 
C!CS 
C!CS 21 00 00 
C!C8 39 
C1C9 2E El 
Cl CB 48 
C!CC CD E3 CO 
C1CF FE 20 
CID! CA CC Cl 
Ct D4 OD 
Cl OS 77 
Cl D6 23 
C!D7 CD E3 CO 
Ct DA OD 
C1DB C2 DS Ct 
Ct DE 77 
Cl DF C9 
C!EO 
CtEO 
C!EO 
Cl EO 
C!EO 
C!EO 
C!EO 
Cl EO 
C!EO DB 00 
C!E2 IF 
C!E3 D2 3F Cl 
C!E6 DB D3 
Cl EB lF 
C1E9 1 F 
ClEA D2 EO Ct 
CIED E6 02 
ClEF C4 CC CO 
CIF2 DB 02 
Cl F4 C9 
Cl FS 
Cl FS 
Cl FS 
Cl FS CD SE CO 
C!F8 CD 4B Cl 
C!FB 06 FF 
CIFD C3 IF Cl 

ROM 1-b 

4870 * THIS SUBROUTINE la,'RITES THE ACC 
i.i680 * o:,no TEE TAPE• 
4890 * 
Ll900 ~RT? 
4910 

?USE ?SW 

Lt920 
3 

R..A.R 
4930 JNC WRT?•l 
4940 POP ?S Ji 
4950 OUT 2 
4960 rtET 
4970 * 
4980 * THIS SU3?:CUTINE RE.4DS IN FILE NAMES 
4990 * FROM THE TERMINAL AND STORES THEM IN 
5000 * THE STACK FAGE STARTING AT El• THE 
5010 * NNUMBER OF CHARACTERS TO BE READ IN 
5020 * IS ASSUMED IN THE B REGISTER• 
5030 * 
5040 FRCHR H, 0 
SOSO S 
5060 L,OE1H 
5070 C,B 
5080 LPR RDCHR 
5090 
5100 LPR 
5110 C 
5120 NBLK M,A 
5130 h 
5140 
5150 
51 60 
5170 
5180 
5190 * 

RDCHR 
C 
NSLK 
M,A 

5200 * THIS SUBROUTINE READS IN CHARACTERS 
5210 • FROM THE TAPE• IT ALSO CHECKS TO SEE 
5220 * IF THE KEYBOARD IS ACTIVE AND If SO, 
5230 * RETURNS FOR A NEW COMMAND• PAR! TY 
52 40 • ERROR ARE CAUGHT AND ?R INTED ON THE 
5250 • TERMINAL• 
5260 * 
5270 T?RD IN 
5280 RAR 
5290 JNC HALT 
5300 IN 3 
5310 P.AR 
5320 RAR 
5330 JNC T?RD 
5340 AN! 2 
5350 CNZ PNTHEX 
S360 IN 2 
5370 RET 
5380 • 
S390 • THIS IS THE CONTROL L HANDLER• 
5400 * 
5410 CNTLL 
5415 
5420 
5430 

CALL 
CALL 
MVI 
JMP 

RDNUM 
RDINIT 
B,OFFH 
CONTIN 

FF 00 2 5 77 BE C2 0 5 CO F9 CD 7F CO 3 E 
CO CD E3 CO FE 4C CA 44 CO FE Ll4 CA 55 
CA 7.0.. CO FE 53 CA FE CO FE 13 CA 46 Cl 
5C C 1 FE OC CA FS C 1 21 00 C2 7E FE 55 
E9 CD 8E CO Ll2 43 CD BE CO 7B 02 03 CD 
49 CO CD 89 CO CD 6F CO OA CD CS CO 21 
AS CO CD 6B CO 03 SB CO 79 E6 OF CO CD 
CD CC CO 79 C3 CC CO CD BE CO EB E9 3E 
CO 3E OA C3 F2 CO CD SE CO 42 48 21 00 
CO DA 8£ CO 29 29 29 29 BS 6F CD AC CO 
EB C9 03 78 91 7.4. 98 DO £9 CD E3 CO E6 
D8 FE 3A DA C2 CO FE 41 DB FE 47 3F DB 
30 C9 FS 3E 20 CD F2 CO F 1 FS 1 F 1 F 1 f 
CO Fl E6 Of C6 30 FE 3A DA F2 CO C6 07 
D3 00 1 F DA E3 CO DB O 1 E6 7F FE 1 8 CA 
DB 00 E6 80 C2 F3 CO Fl D3 01 09 06 06 
ES CD 8E CO CD 48 Cl El 48 2E El CD EO 
OB Cl 23 OD C2 OE Cl 3E 07 CD F2 CO OE 
Cl FE 18 CA 2E Cl 12 13 C3 !F Cl 12 13 
Cl 78 FE Oi.i CA 08 Cl Fi FF CA 1 F Cl 3E 
C3 00 CO 06 04 C3 00 Cl 3E FE D3 03 3E 
3E FE D3 03 3E 1 6 D3 03 C9 CD 89 CO FE 
Cl CD 43 Cl 3E 21 D3 03 GD AC Cl 21 78 
BA Cl CD AS CO C3 71 Cl OE 03 3E 18 CD 
C2 7F Cl CD AC C1 C3 3F Cl CS 06 06 CD 
CD 4B Cl 3E 21 D3 03 CD AC C 1 2E El 7E 
23 OD C2 9F Cl Cl C3 6E Cl AF 2C E3 E3 
AD Cl 3C C2 AD Cl C9 FS DB 03 1 F D2 BB 
02 C9 21 00 00 39 2E El 48 CD E3 CO FE 
Cl OD 77 23 CD E3 CO OD C2 D5 Cl 77 C9 
D2 3F Cl DB 03 !F IF D2 EO Cl E6 02 C4 
02 C9 CD 8E CO CD 4B C 1 0 6 FF C3 1 F C 1 



~ 'Q 

~ 

C21C 0200 THE ROUTit~l!! TO ~'.R!N'.r 
C21C * MEMORY 11.SCII ON THE. TE1<1'1INAL •. 
C21C 0320 ll: 

C21C CD 89 CO 0230 :<;>ASCII c;;,Lt, Tii•10ADR 
C211'"' CD 7F CO 0240 C.2\LL CIUaF 
C222 OA 0250 UERE2 WAX: B 
C223 CD F2 CO 0260 CALL WRCliR 
C226 21 00 CO 0270 LXI ll, FNDS'l'K 
C229 CD A5 CO 0280 CALL 1:PCMP 
C22C Cl 22 C2 0290 JMP HERE2 
C22F 0300 * 
C22F 0310 * THIS I£ TUE ROUTINE ro ~ER 
C22F. 0320 * .ASCII CHARACTERS IN~OO MEMORY• 
C22!' 0330 * 
C22F CD SE CO 0340 LASCII CALL RONUM 
C232 CD E3 CO 03SO CALL RDCHR 
C235 l'B S:r 0360 CPI S"H BKARR.OW 
C237 CA 30; C2 0370 JZ ERASE 
C23A 12 0380 S'l'AX D 
C23B 13 0390 INX D 
C23C 13 0400 INX D 
C!3}';> lB 0410 ERASE DCX D 
CZ3B Cl 32 C2 0420 JMP I.t.ASCI?+l 

~o use the Band P functions in lU\Mr locate them at some 
convenient place. Let the calls to BOM alone. Change the jump 
addresses to fit your location (3 placaa)o 

'l'o use E, manual examil'le 1:he tASCII address, go t.o run, 
type starting address for your ASCII data storage and (CR)o Then 
star,: t.yping. 

~ clwnp ASCII, examine PASCXI address, go to run, ant.er 
at.art ad4ress, .apace,. end adc.ireaso Now if you don't want that 
on your copy, get everything set and hit return. It will print 
it out. 

'PASCII can also be used to punch 8 bit tape, but you will 
. bave to find the start and mark it. CR for example will appear 

abea.4 of your data dump. 

'l'hese things will be corrected as the 2nd ROM Program grove. 


