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Welcome to use the MPF-III At first, please check 
the following parts you should have with your MPF-Il: 

MPF-II Micro computer (Flg.l-l) 

AC-DC Switching Power Supply (Flg_1-2) 

TV/Video Monitor Interf a cing Cabl e (Flg_1-3) 

TV/ Comp uter Swl t ch ~x (Fig _1-4) 

.- Recorder Line 

-Micro-Nurse---Self-Olagnosis Ca s sette 

Two Name-Plates---One K'ey Basic· and -Graphic· 

Manual for -Micro-Nur s e-

Installation Manual 

MPF-II User's Manual 
----~----

,- ----- --1 , 

I Ii 
_. - ---

• 

Figure.1-1 
MPF- II MicrocQmputer 

~ 
Figure.1- 2 

- -_ .1 _ .. -
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I 

AC-DC SWitching Power Supply 
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i 
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! 



v 

for NTSC System "J or PAL~ystem .:-

Switch Box 

-_. ---'--~=-"----- .-- ._-- - , - - -

1 • 2 Connecting TV 

1. Co nnect the cable from the MPF-Il to 
TV/Computer Sw!ch Box. (F!g . 1-5) 

2 . Disconnect the outdoor VHF antenna from the 
television set , connect it to TV/Compu ter 
Switch Box which is switched to the side 
marked "TV" . (Fig.1-5 ) 

3. Connect the two cables from the 
TV/Computer Switch Box to VHF antenna 
terminals on the television set. (Fig.l-S ) 

4 . Switch the TV/Computer Swi t ch Box to the 
side marked " COMPUTER · .. If you' want t o watch 
TV , just ~lJE~ the swi tch to the " TV· side . 

5 . If you have a coaxia l cable, d isconnect the 
cable from your television , then screw the 
cable into the impedance - match i ng transformer 
and attach it to the switching box. (Co ns ult 
yo u r local Multitech dealer or dist r ibutor , 
if you don ' t know exact l y what to do . ) 

6. If you have a monitor, connect the cable from 
MPF-II to the monito r . 
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VHF I 

TV ~ MIC u 

TV cable 

Figure. 1- 5 Connecting TV 
outdoor TV antenna 

EAR MONITOR VHF 

TV 

TV cable 

MIC 

TV/Computer 
Switch Box 

Figure.1- 5 Connecting TV 

00 
VHF 

outdoor TV antenna 
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~_~_~_h~_ .~.ow~~.S.upply ; 
1. Plug the power cord of the Switching Power 

Supply into the wall outlet • . (Fig .h·6) _ . 
2. Turn the switching Power Supply on, the red 

power-on LED indication light will illuminate. 
3. Turn the Switching Power Supply off. 
4. Connect the DC output line of the Switching 

Power Supply to your MPF-II. (Fig.1-6) 
5. Turn on the switching Power Supply, your MPF­

II will beep. 
6. If it does not beep, press the RESET key; if 

it beeps after the RESET key was released, the 
power is supplied properly. 

7. If the MPF-II does not beep, repeat the 
procedure from the beginning. 

Figure.1-6 

6 
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1. Set the television on the channel 13; if your 
TV set only has push-button channel selector, 
please adjust the selector until the screen 
clearly and stably shows: 

MPF·1l 

Fig. 1-7 

> and. are tow special signs the computer 
uses to communicate with us. ">" indicates 
the beginning of a line, and is called a 
prompt or a prompt cha racter. "." reminds a 
user that the computer is ready to receive 
a character. It is referred to as a cursor. 

2. Now, key in the following program: 

HI GR 
20 FOR 1=0 TO 7 
30 COLOR = I 
40 VLIN 0,47 AT 2*1 
50 NEXT I 
RUN 

(This is a BASIC program, if you have any 
question, consult the Microprofessor-II dealer in 
your area.) 

3. After you have executed the above program, 
your TV screen/video display should show seven 
vertical lines in green, purple, white, green, 
orange, blue and white. 
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Now, the MPF-II has been installed correctly. 
Let's begin to test the memory space. 
Enter the command NEW, and then press the 
RETURN key; key in ?FRE(~), and t~en press the 
RETURN key, your MPF-II will show the number 
"-26629". (The unmber _ -26629 is only 
approximate number.) If your MPF-II displays 
a number close to the above number, then the 
memory of your MPF-II is all right. 

8 
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~S __ ~ttaching .~he __ ~.oftware . C~.!~!i_dg~ . 

1. Always turn off the switching power supply to 
prolong the life of your MPF-II and protect 
the electronic components when inserting or 
removing the software cartridge. 

2. Plug the software cartridge into your MPF-II 
properly. (Fig. 1-9) 

3. Turn on the switching power supply, your MPF­
II will ex ecute the program in the software 
cartridge imm ediately • 

. ~ 

Figure.1-9 

,- -
L .. 

Installing the Software Cartridge 
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1 • 6 Connecting the Cassette Recorder 

1.6. 1 Load data from the ca s sette recorde r 
a . Get a recorder l i ne, connect one end of i t t o 

t he mi n iature j ac k ma r ked ·E~R· o r - EXT SP · on 
the r ecorde r and the other end to the jack 
marked - EAR- on the MPF-II . Then set t he 
vo lume contro l of your r ecorder ove r midd l e 
loudness. See Fig . 1- 18 

,-----

, -............ ..... 

Note if you use either of the following t wo 
types of tape recorder , you can us e the 
attached MPF-II recorder line • 

• Single chan ne l (MONO) recorder 

· , Two channel stereo recorde r with 
di s cr ete phone jacks mar ke d ftEAR - or 
SP - . You ca n plug the recorder l ine to 
of the jacks mark e d REAR - o r - EXT SP - . 

two 
- EXT 
a ny 

• If you r stereo r eco rde r has only one jack 
for so und ou t put , you can not use the 
attached reco rde r l i ne. Yo u have t o use t he 
reco rder line e s pecially design ed for us e 
wi t h s tereo record e rs. 

Figure.1 -10 

-f-l 

Connectting the Cassette Recorder 
-- - ------- ----.,-,- ,-
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b. Put the tape into the ' recorder, rewind it to 
the starting point. 

c. Key in "LOADT" if there is a filename for the 
data, type it in the quotation mark" ". If 
the program stored on tape doesn't have a 
filename, proceed to the next step. 

d. Play the recorder, then press the RETURN key. 
e. As soon as the MPF-II begins reading the tape, 

the screen will display the state of the tape 
loading operation. 

For example: 

EGGS 12 4 WAIT 

program name - \;;;=--,L __ 2::::::::::.....,-__ .-J 

total sections in program 
the section which is read now 

f. If there is more than 'one file on a tape, you 
can get the file needed by information showed 
on the screen. Press FF(fast forward) key on 
the recorder, then the PLAY key repeatedly to 
find the desired file. 

g. If the file is not loaded successfully, check: 
1) if the recorder line is properly connected, 
2) if the volume of the recorder is . properly 
set, and then start the procedure over. 

h. If the tape (of MPF-II fomated tape) is loaded 
succ e ssfully, the scre en will display an "OK". 
Now you may press RUN and RETURN to execute 
the program already loaded into the memory of 
the MPF-II. 

·i. When . any error ~appened, check if the 
connection is made properly~ 

j. As soon as it finished reading the data, the 
screen will display OK. NOW, key in RUN, the 
MPF-II will begin to execute the program. 

11 
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Store the data in the cassette 

a. Connect the recorder line from the hole "MIC" 
on the recorder to the hole "MIC" on the MPF­
II. 

b. Press RECORD, PLAY on the recorder. 

Note if you use either of the 
types of tape recorder, you 
attached MPF-II recorder line. 

* Single channel (MONO) recorder 

following 
can use 

two 
the 

* Two channel stereo recorder with two 
discrete phone jacks marked "EAR" or "EXT 
SP". You can plug the recorder line to any 
of the jacks marked "EAR" or "EXT SP". 

* If your stereo recorder has only one 
for sound output, you: can not use 
attached recorder line. You have to use 
recorder line especially designed for 
with stereo recorders. 

jack 
the 
the 
use 

c. If the data is written in BASIC, key in SAVET, 
" • (you may type in the filename in the 
quotation mark.), and then RETURN. 

d. If the data is not written in BASIC, key in 
CALL-l59 then type in as follows: 

starting address. ending address W filename, 
RETURN 

e. Once the data was stored successfully onto the 
tape, the MPF-II will beep and show "OK" on 
the screen. 

12 
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2. The joystick is used to control the directions 
of game movements. Four directions are 
allowed. The button is equivalent to the GJ 
key on the MPF-II keyboard, which is used for 
shooting in most game applications. 

3. The schematic of the joystick is provided in 
Appendix. 

13 
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Figure.1-11 
Connectting the JSK 

i . ,. , - , !. •• ,J 
, ... 

/
me applica­
ick to the 

Illustration 

. __ _ ._ _ : directions 
of game movements. Four directions are 
allowed. The button is equivalent to the [!] 
key on the MPF-II keyboard, which is used for 
shooting in most game applications. 

3. The schematic of the joystick is provided in 
Appendix. 

13 
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1. The optional full-size keyboard is designed for 
those who prefer standard typewriter keyboard. 
You may connect the full-size keyboard to the 
MPF-II in accordance with the illustration 
below • 

. -----~.-- -

r--'--- - - - -- - ---

Fig. 1-12 Full-s ize Keyboard 

2 . The specifications of the MPF-II are the same 
as the standard MPF-II keyboard except that the 
full-si z e keyboard has 55 'keys, while the 
standard MPF-II keyboard has only 49 keys. 
This is because six more keys are added on the 
full-size keyboard f or the users to use the 
keyboard more conveniently. The six keys and 
their corresponding keys on the standard MPF-II 
keyboard are listed in the table below. 

On FSK-MPF On MPF-II 

FIRE x 2 C!J x 1 
SH I FT x 2 SH IFT x 1 B:J x 2 I~I x 1 

fj x 2 GJ x 1 
x 1 Nil 

I' b§s3U-pg·gj t.ia [ , . :".-' " J 



Note that the 
Still, there 
the full-s i ze 
corresponding 
are listed in 

@l key is only ·for decoration. _ . . 
are four keys marked differently on 

keyboard. The four keys and their 
keys on the standard MPF-II keyboard 
the following table. 

On FSK-MPF On MPF-ll 

IR ETURN! IE I ! 
ISEACE I II " fCTR L I ICOIil"ROq 
IFIRE ! I • I 

3. The schematic of the full-size keyboard is 
provided in Appendix. 
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1 • 9 The Printer' 

1. The printer with connector line for MPE-II Is 
optional. Connect it to your MPF-II as the 
following figure shows • 

. - - --- -" -- ._-_ ... _----

,- .-

Fig.1-13 

2. Turn on the power of the printer. 

3. To copy the characters or graphics from 
screen, you can hold down the CONTROL key 
while pressing the P key or type He directly 
on the screen. 
Note: He stands for Hard Copy. This command 
enables you to print what's on the screen on 
paper. 

4. Three commands for the printer in BASIC: 
B. PRTON - Print out everything after each 

PRINT command both on the TV 
screen and the printer. 

b. PRTOFF - After typing in this command, 
each time you use the PRINT 
command, information will be 
printed on the screen. 

c. He Copy the characters or graphics 
from TV screen to the printer • 

... -10:5: 
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2 • 1 Introduction to MPF· n Hardware ""'-_ .. .. ~ . ._- ._- ----. .. - _._-, 

The major components of the MPF-II are switching power 
supply, the MPF-II main board, keyboard, ~nd video 
display. 

2.1.1. The specifications of the MPF-II are listed as 
follows: 

1) The central processing unit (CPU): 
The CPU of the MPF-II is an R65~2 microprocessor. 

2) The read only memory 
The ROM capacity of 
It contains system 
interpreter. 

(ROM): _ .. 
the MPF-II totals'16K 
monitor program and 

byte. 
BASIC 

3) The read/write memory (random access memory): 
It is used to store user's program or data. 
(MPF-II contains 64K dynamic RAM). 

4) Video display: 
The video display (either a monitor or a TV) has 

• 0 

three modes of operatlon--text mode, low resolu-
tion graphics mode, and high resolution graphics 
mode. 

5) Keyboard: 
The MPF-II's keyboard has 49 keys; including 
alphanumerical keys (A to Z, ~ to 9), function 
keys, and special signs such as I, $, ••• 

6) EAR and MIC jacks: 
The ear and microphone jacks are used to store 
or retrieve data into (from) cassette tapes. 

7) Edge connector for ROM (software) cartridges: 
A socket at the upper left side of the MPF-II is 
reserved for software cartridges. When a ROM 
cartridge is connected to the MPF-II, the MPF-II 
will execute the program stored in the software 
cartridge. 

8) Printer edge connector: 
A printer socket is reserved for interfacing 
to printers with Centronics interface for 
making hard copies. 

19 
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9) Edge connector for 
keyboard: 
A socket is reserved 
full-size keyboard. 

joystick and full-si ze 

for eith~ r a ' j~ystick -oi ' a 

10) An 8 ohm, 1/4W II cabinet. speaker is built inside the MPF-

Fig. 2-1 The Micro-Professor II 

~.. . ,,<-~ n 
_ _ j(- _, ••.. :<:-,- . .. / _ __ . - CASSETTE EAR SOCKET D~.r '771t4 ,/(;.~.~... \~- [ -

J . 

'-:: . CASSETTE MIC SOCKET '---T-V-S-O-C- K-E-T- - -' J 
POW ER SUPPLY 1L---=.'H;Jt-- [Q 

SOCKET lDJJ' i I VIDEO MONITOR SOCKET 

.~. .. I 
~~ CARTRIDGE ~ 
,,~_ SOCKET , 

.';:~~ PRINTER SOCKH . 

-. ~ _ _ _ ..,-,..------ POWER INDICATOR 

~ SPEAKER & HEAT 
" , SINK HOLES 

' .... 
" 

~y 
j 

~\"':}J' JOY STICK SOCKET 

,,~~~, ~. ~' ~~§!~' ~~~~~.~_~.~~~. _~.~~~~,.~. ~49KEYBOARDS 
_ ;;:;-;;-;::="'===---S. .. " -~.- ." _ :,. :'./. .. ; .. ~, ',,: ;.::;. 

. _._- - -~ - " :~:,,~:~,~-:, t;:j~ 
--- - --_ .. -
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~.~_T_h_e_ p'~\V~r ... S':lr>)lI:t: 
Three voltages are supplied to the MPF-II: +5V, 
-5V, and +12V. The power supply of the MPF-II 1s of 
switching type. The input voltage 1s 110VAC or 
220VAC, and the output power are: +5V, 3.0 A; -5V, 100 
rnA; and +12V, 250 rnA. Fig.2-2 shows the pin 
assignments of the power supply connector. 

I ~ 3 S 

o 0 0 0 

o 0 0 0 

, 1 I' 9 

Pin 1 supplies +12V 
Pin 2,3,4 supply +5V 
Pin 5 supplies -5V 
Pin 6,7,8,9 are for ground 

Fig. 2-2 The Pin functions of the power Supply 

21 . 
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I 2 !. 3 The Main Board 

Opening the MPF-ll cabinet, you will see·a dark green 
printed circuit board (PCB). It is the MPF-lI micro­
computer itself. About 50 integrated ' cir-cuits (IC) 
are installed on the main board. Among the lCs, there 
is a 40-pin R6502, which is the brain of the MPF-lI. 
It is capable of performing more than 500,000 addi­
tions or subtractions per second. It is one of 
today's most widely used microprocessors~ 

The 6502 is an 8-bit micropr~cessor, which means it 
handles data eight bits at a time. It is capable of 
accessing 64K bytes (65,536 bits) of data and operates 
on an instruction set containing 56 . instructions. 
This microprocessor has 13 addressing modes through 
which it accesses the data stored in memory. 

To the right of the ROM cartridge edge connector, two 
28-pin ICs are installed side by siQe. The two ICs 
are for storing: 

1) monitor programs 
2) BASIC interpreter 

Below the leftside of the two 28-pin ICs, there are 
eight 16-pin lCs. These lCs are used as the RAM of 
the MPF-ll, which can store 64K of bytes of data 
(depending on the model you own). You are 
actually write your programs or data unto the RAM of 
your MPF-ll when you write a program (or data) or run 
your program. Note that when the power of the MPF-ll 
is turned off, all the data stored in the RAM is lost. 

Through the lCs and other components of the MPF-Il, 
you and the MPF-ll can communicate with each other. 
After the MPF-ll has processed the programs or data, 
it will dis p lay the results on the video monitor. By 
looking at what's displayed on the video monitor or 
TV, you will know wh a t the MPF-ll is doing. At the 
upper leftside of the MPF-ll, there is a 50-pin 
peripheral connector (also called software cartridge 
edge connector, which can be used to connect with 
peripheral devices other than ROM cartridges. For 
example, a floppy disk drive can be connected to 
the MPF-ll through the peripheral connector. 

22 
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A user has to key in his program or data using the 
keyboard of the MPF-II. 

2.4.1. Keyboard specifications: 

The MPF-II keyboard consists of 49 keys, which can 
generate 153 ASCII codes. The 153 ASCII codes (in 
hexadecimal) are listed in tabie 2-1 • 

. ---_. - - -----

Fig. 2-3 MPF-II Keyboard 
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K.., AI .... CTRL SHIFT CTL·SHT ICey !'JON CTRL SHIFT CTL·SHT 

$poco AIJ AIJ AIJ 34 J CA BA F2 ~F F2 ~C 

0 . eo eo loA 3S K " CB BB DE 41 . 1 I B, B, AI F2 41 L • CC BC CO 42 

2 . B2 B2 A2 F2 42 M CO 80 F2 72 F2 50 

3 # 83 B3 A3 F2 <3 N CE 8E F2 B3 F2 63 

4 S a. a. M F2 .. 0 . CF 8F Bo <3 

6 " B5 B5 Io!> F2 45 , -. DO 80 AB .. 
6 & B6 B6 AS F2 .e Q Dl 81 F2 a. . F2 .a 
7 87 45 1'07 F2 ., R D2 Q2 F2 87 F2 4B 

8 ( B8 B8 AI 38 S 03 n F2 80 F2 5~ 

8 ) B9 B8 AI 37 T 0. M F2 6E F2 4C 

: : BA BA 8B 38 U D6 85 F2 70 F2 4E 

• < AC AC 8C 39 V OS 86 F2 6B F2 5B 

> AE AE 8E 3.0. W 07 87 F2 S~ F2 48 

? I SF BF AF 3B X DB 8B F2 SF F2 57 

A C' Bl F2 BC F2 ~ Y 08 88 F2 71 F2 40 

8 C2 B2 F2 62 F2 62 Z 01'0 81'0 F2 5E F2 66 

C C3 B3 F2 SA F2 6A RETURN BO. Bo SO .0 

0 C. a. F2 69 F2 5B ~ 8B B8 8B 3C 

E C5 as F2 66 F2 41'0 ~ 85 85 85 3D 

F C6 B8 F2 59 F2 ~9 ~ Fl Fl Fl 3E 

G C7 B7 F2 60 F2 60 t FO FO FO 3F 

H C8 B8 F2 Bl F2 ~1 SHIFT FF FF FF FF 

I - C8 89 AD F2 of CONTROL FF FF FF FF 

Table 2-1 ASCII Code and their Corresponding Keys 

The CONTROL key is used to generate . control 
codes to the MPF-II, while the I~I, B,Il], !lJkeys are 
used for moving cursor. To find the decimal ASCII 
codes, use table 2-2. 
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Decimal: 128 144 160 176 192 208 224 240 
Hex. $80 S90 SAO SBO SCO $DO SEO $FO 

0 $0 'nul dle 0 @ p P 
1 $1 loh dcl J 1 A Q a q 
2 $2 stx dc2 .. 2 B R b r 
3 . $3 etx dc3 # 3 C S C I 
4 $4 e,ot dc4 $ 4 D T d t 
5 $5 enq nak % 5 E U e u 
6 $6 ack syn & 6 F V f v 
7 $7 bel etb • 7 G W g w 
8 $8 bs can ( 8 H X h x 
9 $9 ht em ) Q I Y i y 

10 SA If sub • . J Z j z . 
11 SB vt esc + K { k . ( 

12 SC ff fa • <: L 1 I 
13 $D cr gs - = M ) m } 
14 SE so II · > N " n 
"15 SF Ii us I ? 0 - 0 rub 

. 

Table 2-2 ASCII Character Set 

In table 2-2, the abbreviations of ASCII control 
characters are represented in two and three lower case 
letters. But not all characters present in the ASCII 
character set can be generated by the MPF-II keyboard. 
For example, the two columns of lower case characters 
on the left, , [, and control characters such as fs, 
us, rub can not be used on the MPF-II. 

To obtain the decimal or hexadecimal value of any 
characters listed in the above table, you can add the 
decimal or hexadecimal numbers on the leftmost column 
to the numbers over the column in which a character 
appears. 
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1) RESET: The RESET key itself does not generate key 
code. It is directly connected to the microproce­
ssor 6502. When this key is pressed, the MPF-II 
stops processing. As soon as this key is re­
leased, the MPF-II is initialized and starts a 
reset cycle. 

The SHIFT and CONTROL keys: 
generate key codes either. 
ther with other keys, the 
useful key codes. 

The two keys do not 
But when using toge­

two keys will generate 

2) Refer to the schematics marked with SHEET 1 of 1, 
MPF-II KEYBOARD. If only the alphabetical keys was 
pressed, the codes generated by the keyboard are 
shown on the upper right part of each circle. 

3) The pressing of alphanumeric keys while holding 
down the SHIFT key will genera~e key codes shown 
on the upper left part of the circles. 

4) The pressing of alphanumeric keys while holding 
down the CONTROL key will generate the key codes 
on the lower left part of the circles. 

5) Holding down the SHIFT, CONTROL, and alphanumeric 
keys will generate the key codes shown in the 
lower right part of the circles. 

6) The MPF-II uses 50 special signs (please refer to 
the graphics nameplate packaged together with the 
MPF-II). These special signs can be used in your 
programs for displaying special shapes. But these 
special signs can not be used for arithmetic ope­
rations. Before keying in these special signs, 
you have to press CONTROL and B simultaneously, 
then you can type in the special signs in 
accordance with the principles set forth in rules 
3) and 5). When you have finished keying in the 
special signs, be sure to type CONTROL and B 
simultaneously to return to normal keyboard func­
tion. 
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2.4.3 Single Keystroke BASIC Commands 

Normally each BASIC command consists of several 
English characters such as PRINT, IF ••• THEN, GOTO etc. 
Each time you type in a command, you have to press 
several keys. For your convenience, the single key­
stroke BASIC command feature was incorporated into the 
MPF-II. With this feature, you only have to press a 
key to enter a BASIC command. (Please refer to the 
diagram below and the attached SINGLE KEYSTROKE BASIC 
COMMAND NAMEPLATE.) 

, DEL • NEW AUET 

0GD 
u ~~lo1 ( T~ RUN 11 LIST ~ Me 

0' 0 l2.J 0 
f STOP !" CONT # S"vE $LOAO 

D00c:J 
INVERSE RESTORE REM RE"'O TO STEP RETURN - INPUT _ ON + PRINT 

0000 [!J [!]0~00 
AT Dlt.t DATA FDA aOTO HOlAE HPLOT A HCOlOR @IoHBA I PEEK 

EJ0000000GJD 
DEF FN IF THEN D0 5UB NEXT PLOT < COLOR > OR I POKE 

o 0 0 GJ [!] 0 0.0 [J II] 
TEXT . HTA! HLIN vr"a VUH NORMAL 

SMlFT Ii H EJB OJ OJ 

~ig 2-4 Nameplate for single keystroke cammands 

To enter a single kdystroke BASIC command, you have to 
press the single keystroke BASIC command keys while 
holding down the SHIFT and CONTROL keys. Note that the 

. ~~6~~ is an on-and-off ( toggle type ) switch. 
' pressing this key once will change the status from 
PRINT-ON to PRINT-OFF or from PRINT-OFF to PRRINT-ON. 

For your convenience, the keys used for entering ~ingle 
keystroke BASIC commands are so arranged as for you to 
access these keys easily. Related keys are grouped 
together. For example, the most frequently used 
system and utility commands are positioned in the upper 
row on the keyboard. By upper row, we mean the row on 
the keyboard that is farthest from you. Refer to 
Fig.2-S. The commands used for graphics can be entered 
by using the single keystroke BASIC command keys 
located at the lower right part of the keyboard. 
Keys used for commands related to the flow of control 
are located at the center of the keyboard, while 
Input/output commands are entered using the keys 
roughly bordering the keys related to the flow of 
control. 
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,--_ Keys used for entering single keystroke BASIC commands 
are usually paired. For example, the IF, THEN, GOTO, 
and COSUB keys are paired close together so you can 
enter these commands conveniently. Oth~r examples of 
the paired keys are LOAD, SAVE; READ, DATA; DEF,FN; 
STOP, CONTINUE, etc. It pays studying the nameplate 
for single keystroke BASIC commands just for a few 
minutes. 

. " 

The function of the NORMAL command is just the opposite 
of that of the INVERSE. This is also reflected through 
the positioning of the keyboard. The NORMAL key is 
located at the lower right corner of the keyboard, 
while the INVERSE key at the upper left corner of the 
keyboard. 

(1) Syste .. and utility com~a~ds 
I 
I 

- . 

! , 
(2) GraFhic comr.,ands 

(3) Command reInted to the flow of control 
aDd Input/OutFut comma nds (enclosed in ciicles) 

fig 2-5 Nameplate for single keystroke cammands 
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2.5.1 The Video Display Connector 

When holding an MPF-II with the keyboard toward youi. 
the side panel which is the farthest from you is 
referred to as the back panel on which you can see the 
connectors reserved for the power supply, ear and 
microphone jacks, and two holes marked TV and 
MONITOR, respectively. 

A cable (sometimes known as RCA phone cable) is pro­
vided for connecting your MPF-II an,d the video display 
(which may be either a TV or a monitor). If you choose 
to connect your MPF-II with a TV, then you must find a 
switch box which is about two and a half inch long to 
connect to your video connector cable. 

2.5.2 Display Modes 

Three display modes are available for the MPF-II: 

1) TEXT MODE: 
format of 
characters 
comprised 
matrix. 
character 
the words 

In text mode, the MPF-II has a display 
24 rows by 40 columns of alphanumeric 

and special signs. Each character is 
of a character font of 5 by 7 dot 

A one-dot wide space on either side of a 
and above each character is used to keep 
apart. 

2) LOW RESOLUTION GRAPHICS MODE: The MPF-II can dis­
play an array of 40 blocks wide and 48 blocks 
long. Each block may come in any of the six 
colors: black, white, blue, orange, purple, and 
yellow. No space is reserved between blocks. 
Thus, two adjacent blocks form ~ bigger block. 

3) HIGH RESOLUTION GRAPHICS MODE: The MPF-II provides 
an array of 280 dots wide and 192 dots high. Each 
dot has the same size as that in text mode. Each 
dot may come in any of the six colors provided 
also in low resolution graphics mode. 

2.5.3 Video Screen Display Buffer 

The source of information used in text, low resolution 
graphics, and high resolution graphics modes is stored 
in the same area. 

2.5.4 Screen Pages 

The source of information needed to form a screen 
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d1splay are actually stored in two areas whose size is 
exactly the same. One of them Is called "primary 
page", and the other is called "secondary page". The 
secondary page is needed for storing screen 
information which you want to display instantly. But 
if your MPF-II is of the version with only 16K RAM, 
the primary page or "page 1" is actually the se~ondary 
page or "page 2". The memory locations used for 
screen display information are illustrated in Table 3. 

Ta b le 2-3 Screen Di s play Memory Locations 

Page 1 Page 2 

Starting Address 

Hexadecimal De cimal . Hexadecimal Decimal 

2000 8192 3FFF . 16383 . 
Ending Address 

A000 
- I 40960 BFFF I 49151 

2.5.5. Screen Switches 

To decide which mode and page is to be used for screen 
display, we use screen switches. · However, you can not 
touch and s e e these switches, because these switches 
are controlled by the software (program) of the MPF­
II. Each switch corre s ponds to a specific memory 
location. Each time a program is used to turn on or 
turn off (tog gle) a switch, it simply re f erences the 
specific memory location of that switch. Though data 
is re a d from or wr i tten to that memory location each 
ti me the program references that memory location, it 
is the reference of that memory location that actually 
toggles the switch. Since these switches are 
controlled by the so f tware, they are generally known 
as ·soft switches". 

There are four memory locations used as soft switches. 
They come in pairs. Therefore, when one switch is 
turned on, the other in the pair is always off. Table 
4 lists the addres ses of the switches: 
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Table 2-4 Screen Switches 

Address 
Hex Decimal Functions 

.. 
CIl51l 49232 -16304 Display graphics mode 
CIl51 49233 -16303 Display text mode 

CIl54 49236 -16300 Display page 1 
CIl55 49237 -16299 Display page 2 

31 

... - _ . . _.- . ---_._- ---_. 



( ' 

I.: 

( 

2.6.1 Specifications of Video Display 

1) Display Type: Memory mapped into the RAM 
2) Display Mode: Text mode, low resolution graphics 

mode, high resolution graphics mode. 
3) Text display format: 960 characters (24 rows by 

40 columns) 
4) Character font: 5 by 7 dot matrix 
5) Character mode: Normal, inverse 
6) Character set: 64 upper case ASCII characters 
7) Graphics capability: 1920 blocks (40 by 48) for 

low resolution graphics, 53760 dots (280 by 192) 
for high graphics mode. 

8) Number of colors: six colors for both low and 
high resolution graphics modes. 

' 2.6.2 Text Mode 

In text mode, the MPF-II is capable of displaying a 
screen of 24 rows and 40 columns. Characters dis­
played on , the screen are stored in the video display 
buffer. Each character position corresponds to one 
memory location, which can be used to store any of the 
ASCII code of 64 characters--26 upper case English 
letters, 10 numerals, and 28 special characters. Each 
character is displayed as a 5 by 7 dot matrix with a 
one-dot space on both side of the character and above 
the character to keep the word apart. 

Fig. 2-5 shows the 64 characters that can be displayed 
on the screen 

@ABCDEFGHI -JKLMNO 

PQRSTUVWXYZe,,) 

"~$ %&' ( ) * + , - • I 
¢123456789:;<=>? 

Fig 2-5 MPF-II Character Set 

32 

----_. __ ... _------ ._--



( , 

In low resolution graphics mode, the screen can 
display an array of 40 by 48 blocks, while each block 
may come in any of the six colors available on the 
MPF-II. But the blocks come in only white and grey on 
monochrome monitors. 

Table 2-5 Low Resolution Graphics Colors 

Decimal Hex Color Decimal Hex Color 

0 $0 black B $8 Purple 

1 $1 green 9 $9 green 

2 $2 purple 10 $A purple 

3 $3 white 11 $B white . 
4 $4 green 12 $C white 

5 $5 orange 13 $D orange 

6 $6 blue 14 $E blue 

7 $7 white 15 $F white 
. 

If color does not show up on your color TV screen, you 
can adjust a screw (which connects to a variable 
capacitor on the MPF-II main board) at the bottom of 
the MPF-II until color shows up on your screen. The 
shade of color may vary, depending on different brands 
of color TVs. You may use the color trimmer on your 
screen to make adequate adjustment. 

2.6.4 High Resolution Graphics 

When your MPF-II operates in high resolution graphics 
mode, the screen displays an array of 53,76~ dots ( 
280 by 192). Each dot may come in one of the six 
colors--white, black, green, blue, orange, purple. 

When operating in high resolution graphics mode, the 
MPF-II fetches screen information from a memory area 
consisting 9f 8,192 bytes. This memory area is known 
as display buffer. The display buffer is divided into 
two areas: page 1 and page 2. The memory range of page 
1 or primary page is from 2~~~H (hex a decimal) or 8192 
(decimal) through 3FFFH or 16383, and the memory range 
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r-" of page 2 is from A000H (or 40960) through BFFFH (or 
; 49151). 

In text and low resolution graphics modes, the two 
memory areas of page 1 and page 2 are also used for 
screen buffer. 

Each dot displayed on the screen (when the MPF-II 
operates in high re s olut~on graphics mode) represents 
one bit in the screen buffer. The seven bits of a 
byte is displayed on the screen, while the remaining 
bit is used for selecting color for the seven bIts 
displayed on the screen. 

Each line on the screen requires 40 bytes of informa­
tion. The first bit of the first byte is displayed as 
the leftmost bit (or at the leftmost position of a 
line)~ followed by the second bit, third bit through 
the seventh bit. The eighth bit of the first byte is 
used for selecting color, so it is not displayed. 
Following the seventh bit of the fisrt byte is the 
first bit of the second byte, and the £irst bit of the 
third byte follows the seventh bit of the second byte. 
There f ore, each line consists of " 

7 (dots) x 40 (bytes) = 280 (dots) 

On a black-and-white TV or video monitor, if a dot 
whose corres ponding bit is 1 or ·on·, the dot appears 
in white on the screen; if the dot whose corresponding 
bit is 0 or ·off·, the dot comes in black on the 
screen. 

However, on a color TV or monitor, the color of a dot 
is determined not only by whether its corresponding 

. bit is on or off, but also by the position where the 
dot appears on the screen. If the corresponding bit 
of the dot is off, the dot will come in black. But if 
the corresponding bit of the dot is on, the color of 
the dot will b e decided by its position on a screen. 
If the dot appea rs on the column 0, leftmost column, 
or on even-numbered columns, it will come in purple. 
If it appears on column 279, rightmost column, or any 
of odd-numbered columns, it will appear in green. If 
two dots come side by ·side, they will be in white. If 
the dot which is contained in a byte with the eighth 
bit being one, then the purple and green colors will 
be replaced by blue and orange colors. 

In high resolution graphics mode, there are six colors 
available. However, they are subject to the following 
limitations: 
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S2000 
S2080 
S2100 
S2180 
S2200 
sm8 
S2l00 
S2188 
mil 
S2MI 
SlI2l 
S2IA! 
Sll28 
S22A8 
Sll18 
S2l "'l 
S2Bl8 
SlBD8 
S'lllB 
SlID8 
Slll8 
SllDB 
Slll8 
S2lDB 

1) Dots on even-numbered columns only come in 
blue, or purple. 

black, 

2) Dots on odd-numbered columns only come in black, 
green, or orange. 

3) Each byte must 
blue/orange. - It 
purple/orange, 
green/blue come in 

1192 
8ll0 ' 
8448 
8576 
8104 
8m 
8968 
9088 
8212 
8160 
8488 
1616 
8144 
8812 
9000 
9128 
8212 

.8400 
8118 
8616 
818' 
8911 
91\40 
9168 

come in either 
is absolutely 
purple/blue, 

the same byte. 

purple/green or 
impossible that 

green/orange, 

n each boa: 

Fig. 2-6 Map of the High Resolution Graphics Mode 
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r- 2.6.5 Graphic Pattern Display 

The MPF-II can display 50 special patterns as shown on 
the "Special Pattern Keyboard Overlay". Type in the 
following program and execute the program, then the 
special patterns will be displayed on the screen. You 
can compose your own graphics and pictures, using these 
patterns. 

)10 FOR I: 193 TO 242 

)20 PRINT I;" " ; CHRS( 242 ); CHRS( I) 

)30 ~IEi;T 

>RUN 
193 194 195 -196 - 197 • 198 • 
199 • 200 I 2131 I 
2132 I 203 I 2 13 4 • 
2~:' 5 • 206 • • 207 • 2'38 209 ~ 210 '" 211 ~ 212 ~ 213 ~ 
214 "II 215 ~ 216 
217 218 I 219 
2 20 / 221 " 222 • , 
2 2 3 0 224 .l. 22 5 .,.. 
2 ';> --" -I 227 ~ 228 • 
2 29 • 2313 • 2 3 1 ~ 
2 32 r 233 , 234 L 

2 35 J 236 r 237 , 
238 ~ 239 J 240 X 
241 242 + 

Every pattern consists of eight bytes. 

Th e special patterns displayed on the screen correspond 
to the value table for the special patterns (Table 2-
6.) From the value table, it is obvious that each 
pattern is built up with eight bytes. Each group of 8-
byte values is preceded by a hexadecimal number as an 
identifier. The he xadecimal identifiers start from 0lH 
and end at 32H (H stands for hexadecimal). Therefore, 
there are 50 different groups of 8-byte values (32H = 
50 decimal). 

If we use the codes represented by the 20th group of 
8-byte values (preceded by the h e xadecimal identifier 
14H) to g e nerate a pattern, we have to find the eight 
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values, using Table 2-6. The eight values are e, 4eH, 
I 60H,70H.,78H,7CH,7EH,7FH. Of the eight bits of each 
I byte, only seven bits--bit e through bit 6--will be 

displayed. Bit 7 of each byte in a group is used for 
selecting color. The pattern Identified by l4H now 
looks like: 

Bit 0 Bit 7 
of of 
e e II e e 0 0 o E The first byte 
0 0 0 0 0 e 1 0E The second byte 
0 0 II II II 1 1 0 • 
0 0 0 e 1 1 1 0 
e II e 1 1 1 1 e • 
e e 1 1 1 1 1 e 
e 1 1 1 1 1 1 e · 1 1 1 1 1 1 1 e ... The eighth byte 

Note that bit 7 is the high order bit. Thus, the 
second byte is actually e111e000e (binary), and the 
third byte is 11110e00e (binary), etc •. 

Each bit represents a dot of a special 
the content of a bit is We", the bit 
played on the screen. If the content 
it turns on a dot and the dot will be 
the illuminated dots will show on 
follows: 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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--_ ._ . r--- - DEFB e , 
DEFB e 
DEFB 07FH 
DEFB 07FH 
DEFB 07FH 

\ DEFB 07FH 
DEFB 07FH 
DEFB 07FH 

107 
DEFB 0 
DEFB 07FH 
DEFB 07FH 
DEFB 07FH 
DEFB 07FH· 
DEFB 07FH 
DEFB 07FH 
DEFB 07FH 

; 0B 
DEFB 0.1H 
DEFB 0.1H 
DEFB 0.1H 
DEFB 0.1H 
DEFB 0.1H 
DEFB 0.1H 
DEFB G.1H 
DEFB 0.1H 

109 
DEFB 03H 
DEFB 003H 
DEFB 03H 
DEFB 003H -_. . _ _ _.M •• 
DEFB 03H l 
DEFB 003H 
DEFB 03H 
DEFB 003H 

10A 
DEFB 07H 
DEFB 07H 
DEFB 07H 
DEFB 07H 
DEFB 07H 
DEFB 07H 
DEFB 07H 
DEFB G7H 
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,eB r- OEFB eFH 

OEFB eFH 
OEFB eFH 
OEFB 0FH 
OEFB 0FH 
OEFB 0FH 

I DEFB 0FH 
OEFB 0FH 

10C 
OEFB .1FH 
DEFB .1FH 
DEFB .1FH 
DEFB .1FH 
DEFB .1FH 
DEFB .1FH 
DEFB .1FH 
DEFB 0.1FH 

100 
OEFB 3FH 
OEFB 03FH 
OEFB 3FH 
DEFB 03FH 
OEFB 3FH 
DEFB 03FH 
DEFB 3FH 
OEFB 03FH 

10E 
DEFB 07FH 
OEFB 07FH 
OEFB 07FH 

f DEFB 07FH 
DEFB 07FH 
DEFB 07FH 
DEFB 07FH 
DEFB 07FH 

10F 
DEFB 00~H 
DEFB 0SSH 
DEFB 02AH 
OEFB 07FH 
OEFB 0S0H 
OEFB GD5H 
ClEFB GAAH 
DEFB GFFH 
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I DEFB e 
DEFB e 
OEFB 07FH 
DEFB e 
DEFB 0 
DEFB B7FH 
DEFB e 
DEFB 0 

, lo.1. 
DEFB BBH 
DEFB 0aH 
DEFB 7BH 
DEFB BBH 
DEFB BBH 
DEFB 7BH 
DEFB 0BH 
DEFB BBH 

, .1.2 
DEFB BBH 
DEFB BBH 
DEFB 07FH 
DEFB 0aH 
DEFB BBH 
DEFB 7FH 
DEFB 08H 
DEFB 08H 

, ,.1.3 
DEFB 0aH 
DEFB 0BH 
DEFB 0FH 

" DEFB 08H '\ DEFB 0BH 
DEFB 0FH 
DEFB 08H 
DEFB 0BH 

, lo4 
DEFB 0 
DEFB 40H 
DEFB 60H 
DEFB 70H 
DEFB 7BH 
DEFB 7CH 
DEFB 7EH 
DEFB 7FH 
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DEFB 0 
DEFB 0.LH 
DEFB 03H 
DEFB 07H 
DEFB 0FH 
DEFB .1FH 
DEFB 3FH 
DEFB 07FH 

,.16 
DEFB 0 
DEFB 07FH 
DEFB 7EH 
DEFB 7CH 
DEFB 7BH 
DEFB 70H 
DEFB 60H 
DEFB 40H 

, .17 
DEFB 0 
DEFB 07FH 
DEFB 03FH 
DEFB .1FH 
DEFB 0FH 
DEFB 07H 
DEFB 03H 
DEFB 0.LH 

, .1B 
DEFB 07FH 
DEFB 0 
DEFB 0 - .-
DEFB 0 
DEFB 0 
DEFB 0 
DEFB 0 
DEFB 0 

, .19 
DEFB 0 
DEFB 0 
DEFB 0 
DEFB 0 
DEFB 07FH 
DEFB 0 
DEFB 0 
DEFB 0 · 
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I J.A --_. 1-- DEFB 0BH 
DEFB 0BH 
DEFB 0BH 
DEFB 0BH 
DEFB 09H 
DEFB 09H 
DEFB 0BH 
DEFB 09H 

I J.B 
DEFB J.0H 
DEFB 0J.0H 
DEFB J.0H 
DEFB 010H .. 
DEFB 10H 
DEFB 010H 
DEFB J.0H 
DEFB 010H 

I J.C 
DEFB 0 
DEFB 40H 
DEFB 20H 
DEFB J.0H 
DEFB 0BH 
DEFB 04H 
DEFB 021-1 
DEFB 0.1H 

, I J.D 
I DEFB 0 

DEFB 01H r 
DEFB 02H ~ • DEFB 04H 
DEFB 0BH 
DEFB J.0H 
DEFB 20H 
DEFB 40H 

I J.E 
DEFB 0 
DEFB J.CH 
DEFB 3EH 
DEFB 3EH 
DEFB 3EH 
DEFB 3EH 
DEFB J.CH 
DEFB 0 
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DEFB e 
DEFB l.CH 
DEFB 22H 
DEFB 22H 
DEFB 22H 
DEFB 22H 
DEFB l.CH 
DEFB aH 

12a 
DEFB aSH 
DEFB aBH 
DEFB aBH 
DEFB aBH 
DEFB 7FH 
DEFB a 
DEFB a 
DEFB a 

; 2l. 
DEFB a 
DEFB a 
DEFB a 

" 
DEFB a , 

I, DEFB 07FH 
DEFB GSH 
DEFB GSH 
DEFB aSH 

122 
DEF8 aBH 
DEFB a8H 
DEFB a8H 

" DEF8 a8H \ DEF8 aFH 
DEF8 a8H 
DEF8 a8H 
DEFB aSH 

123 
DEF8 a8H 
DEF8 a8H 
DEFB e8H 
DEFB aSH 
DEF8 78H 
DEFB 08H 
DEFB e8H 
DEFS GSH 

124 
DEFB a 
DEF8 eSH 
DEF8 l.CH 
DEFB 3EH 
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OEFB 7FH 
OEFB lCH 
OEFB 3EH 

125 
OEFB e 
OEFB 36H 
OEFB 7FH 
OEFB 7FH 
OEFB 7FH 
OEFB 3EH 
OEFB J.CH 
OEFB 0BH 

J 26 
OEFB 0 
OEFB 0BH 
OEFB J.CH 
OEFB 3EH 
OEFB 7FH 
OEFB 3EH 
OEFB lCH 

I OEFB 0BH 
i 127 
! DEFB 0 , 

DEFB lCH 
DEFB J.CH 
DEFB 7FH 
OEFB 7FH 
DEFB 6BH 
DEFB 0BH 
DEFB 3EH 

{ 12B 
OEFB 0 
OEFB 0 
DEFB 0 
DEFB 0 
OEFB 7BH 
DEFB 0BH 
DEFB 0BH 
DEFB 0BH 

129 
DEFB 0 
DEFB 0 
OEFB 0 
DEFB 0 
DEFB 0FH 
OEFB 0BH 
OEFB 0BH 
DEFB 0BH 
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DEFB aBH 
DEFB aBH 
DEFB aBH 
DEFB 7SH 
DEFB a 
DEFB a 
DEFB a 
DEFB a 

12B 
DEFB aSH 
DEFB aSH 
DEFB aBH 
DEFB aFH 
DEFB a 
DEFB a 
DEFB a 
DEFB a 

12C 
DEFB a 
DEFB a 
DEFB a 
DEFB a 
DEFB b0H 
DEFB J.0H 
DEFB aSH 
DEFB aSH 

120 
DEFB a , DEFB a \ DEFB a 
DEFB a 
DEFB 3H 
DEFB a4H 
oEFB aBH 
DEFB aSH 

12E 
DEFB aBH 
DEFB aBH 
DEFB J.0H 
DEFB baH 
DEFB a 
DEFB a 
DEFB a 
DEFB a 

12F 
DEFB aSH 
DEFB 0BH 
DEFB 04H 
DEFB a3H 
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DEFB e 
DEFB e 
DEFB e 
DEFB e 

,39 
DEFB 41H 
DEFB 22H 
DEFB J.4H 
DEFB 0SH 
DEFB 0SH 
DEFB J.4H 
DEFB 22H 
DEFB 41H 

I 3J. 
DEFB e 
DEFB 0SH 
DEFB 0SH 
DEFB 0 
DEFB 07FH 
DEFB 0 
DEFB 0SH 
DEFB 0SH 

; 32 
DEFB 0SH 
DEFB 0SH 
DEFB 0SH 
DEFB 0SH 
DEFB 7FH 
DEFB 0SH 
DEFB 0SH 
DEFB 0SH 

i 
47 

---------_. __ . -_._-_._---_. __ . -----_. 



, 
\ 

L __ , -_ .. _-- l ._ 

Table 2-7 is the se special patterns 
1- - illuminated dots. 

represented as __ 

~~~g 
:ex: 
. ' - -

__ . ' ~ _.1. . :_ -

. 
~i>f..~, ' . 

~ ~t ~i~&-tii~W 

~:,;.~-- "",' - - . 

It) ~ 111 lil 
.:~ _I(.; lr 

~t H .C! 
10 1ft III 

IJ1 -~. J!, 
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2.7.1 Speaker 

On the upper right part of MPF-II mainboard, there is a 
built-in speaker. You can program the speaker to 
generate various sounds. 

The speaker is controlled by a "soft" switch. The 
switch can put the paper cone in two positions: "in" 
and "out". Every time a program references the memory 
location coresponding to the switch, the state of the 
speaker is changed. Each time the state of the speaker 
is changed, the speaker generates a tone. By changing 
the state of the speaker frequently and continuously, 
you can generate a tone from the speaker. 

The memory location associated with the soft switch is 
49200 or -16336 (decimal). The hexadecimal equivalent 
of that value is C030H. When this location is 
referenced, the speaker will generate 8 tone. 

I A program may reference this location by reading from 
or writing into the location. It is the "referencing" 
the location that change the state of the speaker. The 
value that is read from or written into the memory 
location has nothing to do with the flipping of the 
soft switch for speaker. 

Note that when the 6502 microprocessor performs a 
"write" operation, it must first perform a "read" ope­
ration. Therefore, if you reference the soft .witch by 
writing a value into its associated location, you are 
actually throwing the switch twice. ·To a toggle-type 
switch like the soft switch for the speaker, after a 
"write" operation is completed, the state of the switch 
remains unchanged. . 

2.7.2 Cassette Interface 

On the back panel (when holding an MPF-II with the 
keyboard toward you, "top", "bottom", "front", "back", 
"left", "right" mean the physical top, bottom, front, 
back, reght, and left of the MPF-II.) of the MPF-II, 
there are two small holes marked EAR and MIC, respec­
tively. You can plug a cable with a phone plug on each 
end to your MPF-II and cassette recorder. Then you can 
store· your program from MPF-II to the tape, or load 
your program from tape to .MPF-II. 
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Note when you load a program from tape to th~ MPF-II, 
one end of the cable should plug to EAR of the MPF-II, 
while the other end of the cable should connect to EAR 
or OUT on the cassette recorder. If you store a 
program from the MPF-II to tape, one edn of the cable · 
should plug to MIC of the MPF-II, while the other end 
of the cable should connect to the jack marked MIC or 
IN on the cassette recorder. 

The connector marked MIC 1s connected to another soft 
switch on the MPF-II main board. Like that for the 
speaker, the soft switch for cassette interface is also 
a toggle type switch (a two-position switch). The 
memory location associated with the switch 1s 49184 
or -16352 (decimal), C020H (hexadecimal). The program 
that converts data into recordable tone resides in the 
monitor program. 

The other connector marked EAR is for reading program 
from tape to the MPF-II. Its major purpose is to 
decode information stored on tape and to load the 
decoded data into the MPF-II. Thus, a program stored · 
on tape can be loaded back to the MPF~II for execution. 

The input circuit of the MPF-II takes IV peak-to-peak 
signal from EARPHONE on the recorder and converts the 
signal to a string of ones and zeroes. Each time the 
signal received by the input circuit changes from posi­
tive to negative or from negative to positive, the 
state of the input circuit will be changed. If the 
input circuit was sending ones, it will start sending 
zeroes, and vice versa. A program can judge by the 
value of the memory location 49168 or -16368 or C010H 
the state of the input circuit. If the value of the 
location is greater than or equal to 128, then the 
state of the input circuit is one. Otherrwise, the 
stateof the input circuit is zero. 

2.7.3 Printer Interface 

On the left panel of the MPF-II, there is a connector 
marked PRINTER. The connector provides printer inter­
face to MPF-II printer or other printers with parallel 
interface. The pin-out of the printer connector is 
illustrated in Fig. 2-7. 
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3~1_ Rese~ 1 

After power up your MPF-II or press the RESET key, 
your MPF-II will start a reset cycle. The cycle 
begins by jumping and executing a subroutine in the 
monitor program. The reset cycle 1) first sets the 
soft screen switch of video display so the MPF-II will 
operate in text mode, 2) sets the text window to a 
full screen size, 3) moves the output cursor to the 
bottom line of the screen, and 4) sets the character 
display to normal mode. Those are the series of 
operations performed by the MPF-II, each time you 
press the RESET key. In addition, there are two 
locations in the monitor ROM which are used to 
determine whether a reset ' cycle is initialized by 
powering up the MPF-II or by pressing the RESET key. 
If a reset cycle is initialized by powering up the 
MPF-II, it is performing a "cold reset"; otherwise the 
MPF-II initializes a "warm reset". 

3.1.1 Cold Reset (Cold Start) 

The cold reset is performed when ' you turn on your MPF­
II. The reset cycle first clears the screen display, 
displays "MPF-II" on the top line of the screen, and 
sets two specific memory locations. 

3.1.2 Warm Reset (Warm Start) 

If you press the RESET key after the MPF-II has 
already completed a cold start, then the MPF-II will 
perform a warm start, return to the current language 
you use, and keep your program and parameters intact. 

Resided in the ROM of the MPF-II is the system monitor 
program, which controls all programs entered and run 
on the MPF-II and services all programs. Under system 
monitor conrol, you can 

1) Read and change the values in different memory 
locations. 

2) Write your program in machine language and run 
such program on the MPF-II. 

3) Save and write programs to or from your MPF-II. 
4) You can move the contents of a memory range to a 

specified area in memory. 
5) You can compare the contents of a memory range 

with the contents ,of another specified memory 
range. 

6) You can leave the monitor program and enter any 
other programs. 
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The entry point of MPF-II monitor program is at the 
memory location FF61H (H stands for hexadecimal. We 
will refer to hexadecimal numbers with the ending H 
hereafter.) For your convenience (since you may use 
the address in decimal in BASIC programming), the 
entry point is 65377 or -159. You can enter the 
monitor by calling this location, using the CALL -159 
instruction. 

Once you entered the monitor program, the monitor 
prompt @ and cursor will appear at the left edge of 
the screen. Now the monitor is ready to accept a 
standard input line. After you have typed an input 
line, the monitor will not respond unless you press 
the carrage return key which is markedl~i(located at 
the lower right corner on the MPF-II keyboard.) Each 
input line to the monitor may consist of up to 255 
characters. If you want to terminate ~our stay in the 
moni tor, ' you can stroke the CONTROL, . C, and carriage 
return. One other way to do this is to press the 
RESET key. 

3.2.1 Communicate with the Monitor 

To communicate with the monitor, you must give three 
types of information to it: command, address, and 
data. Data and addresses should be given in hexadeci­
mal to the monitor. The decimal numerals from 0 
through 9 are used to represent hexadecimal numerals 
from 0 through 9, and the letters A, B, C, 0, E, Fare 
used to represent the decimal numbers from 10 to 15. 
Thus, a hexadecimal digit can be used to represent any 
of the 16 decimal numbers from 0 to 15, and two hex 
digits can be used to represent any of the 256 decimal 
numbers from 0 to 255, and four hex digits can be used 
to represent 65536 decimal numbers from 0 to 65535. 
In the MPF-II, every memory location is numbered with 
four hex digits, and the contents of each memory 
location are represented by two hex digits. 

When the monitor looks for an address, it is actually 
looking for a group of four hex digits. If a hex 
digit group (an address) has less than four digits, 
the monitor assumes the hex digit group comes with 
leading zeroes). If an address contains more than 
four hex digits, the monitor will truncate the number 
and only receive the last four hex digits. 

The monitor recognizes 17 different command charac-
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ters. Some of them are used foi punctuation, and the r- rest (which are upper-case letters) are for issuing 
commands to the monitor. The first letter of each 
monitor command is used as a control character. Since 
the screen does not echo the control characters, be 
sure to use the control characters carefully. The 
knowledge of two special memory locations -- the last 
opened location and the next changeable location -~ is 
necessary to communicate with the monitor properly. 

I The last opened location is the location you last 
accessed. The next changeable location is the 
location you may access immediately. Frequently, 
the last opened location is identical with the next 
changeable location. You would learn more about 
the two locations in the course of familiarizing 
with the monotir commands. 

3.2.2 Read the contents of memory 

1) Read the contents of a memory location 

Type in an address on the input line, 'the monitor 
respond by displaying the address you just typed 
the contents of this address. For example, 

OlF800 

FBOO- 4C 
OlF900 

F900- F8 
Ol 

_ .. - . . 

will 
and 

Every time the monitor display the contents of an 
address, it remembers that location as the the last 
opened location. It also regards the location as the 
next changeable location~ 

2) Read the contents of a memory block 

Typing a period (.) and an address will cause the 
monitor to perform a memory dump, dumping the contents 
from ~he last opened location to the location you 
typed following the period. 
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G>F200.F22F 
,---

F200- 00 IC 22 2A 3A IA 02 3C 
F208- 00 08 14 22 22 3E 22 22 
F210- 00 IE 22 22 IE 22 22 IE 
F218- 00 IC 22 02 02 02 22 IC 
F220- 00 IE 22 22 22 22 22 IE 
F228- 00 3E 02 02 IE 02 02 3E 
@F900.F9I0 

F900- F8 69 BF 20 ED FD CA DO 
F908- EC 20 48 F9 A4 2F A2 06 
F9l0- EO 
@ 

A simpler way to look into th~ contents of a memory 
range (block) is to type in the address of the last 
opened location, a period, and the ending address. 

3) Dumping memory by pressing the carriage return 
key: Another simpler to perform a memory dump 

By pressing the carriage return key, the MPF-II will 
perform a memory , dump to display an output line 
beginning with the contents of the last opened loca­
tion. At the same time, the monitor will remember the 
address of the last displayed location as the last 
opened location. 

:i)F805 

FB05- 20 
@ IE ! I 

F5 FE< 
:i) I, ' I 
F808- 2(1 73 Fe A5 09 28 90 02 
@FB32 

F832- AO 
@P1 

2F DO 02 AI) 27 
@I<---'I 

F83 B- 84 20 AO 27 A9 00 85 30 
@ 
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Altering the contents of memory I 3.~.3 
1) Alter the contents of a single memory location 

We have mentioned before that the last opened location 
is usually the next changable location. To change the 
contents of a location, type In a ":" and the data you 
intend to write into a location. 

0>420 

0420- 00 
0>: 12 

@4 2 0 

0420- 12 
0> 

Now the value of the next changable location has been 
changed to 12. If you are not certain of the last 
opened location, simply type the address of the loca­
tion whose contents you intend to change, a ~olon, and 
the data you want to write to that location. . After 
you have typed in the new data, the original data was 
changed. 

4)420:23 

;;)420 

0420- 23 
Gl 

2) Alter the contents in consecutive memory locations 

To change the contents in consecutive memory loca­
tions, you don't have to press an address, a colon, 
and a value for each location. The monitor allows you 
to change the contents of 85 consecutive memory loca­
tions at a time. All you have to do is to type in the 
starting address of the memory range, a colon, and a 
series of data separated by spaces. If you omit the 
starting address, the MPF-II assumes that the next 
changable location is the starting address. 
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~400:12 23 34 45 56 67 78 89 

~400 

0400- 12 
0>[8 

23 34 45 56 67 79 99 
0>420:0 1 2 3 

0>:4 5 6 7 

:il420.427 

0420- 00 01 02 03 04 05 06 07 
~ 

..i ___ _ 

4) Move a memory range to a new location 

The MOVE command allows you to move a whole memory 
range to a new location. To complet~ this task, you 
have to tell the MPF-II: 

a. The destination where you wish to move the 
memory range to. 

b. The starting address of the memory range. 
c. The last address of the memory range. 

The memory range can be specified the same as before. 
The first letter of the MOVE command "M" should follow 
the memory range in "upper case. The "<" mark is used 
to point to the destination. To move a memory range, 
you should first tell the monitor the destination by 
typing the address of the destination, then following 
by the starting address of the memory location, a 
period, the last address, and finally the upper case 
command M. The format of the command looks like 

[Destination] < {Starting address] • {Last address] 
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0460- 00 00 00 00 00 00 00 00 . 
0468- 00 00 00 00 00 00 00 00 
~400.00 11 22 33 44 SS 66 77 88 99 AA BB CC DO EE FF 

~400.40F 

0400- 00 11 22 33 44 SS 66 77 
0408- 88 99 AA BB CC DO EE FF 
~460<400.40FM 

~460.46F 

0460- 00 11 22 33 44 55 66 77 
0468- 88 99 AA B8 CC DO EE FF 
~470.477 

0470- 00 00 00 00 00 00 00 00 
Q)470<400.407M 

Q)470 .477 

0470- 00 11 22 33 44 55 66 77 
Q) 

If the value of the last address is less than the 
value of the starting address, then the contents of 
only one memory location will be moved to the destina­
tion. If the address of destination is inside the 
memory range to be moved, then ~he following may 
happen: 

Q)420.437 

0420- 00 00 00 
0428- 00 00 00 
0430- 00 00 00 
Q)420,00 11 22 

Q)426( 420.42FM 

Q)420.437 

04 2 0- 00 11 22 
04 28- 22 33 44 
0430- 44 55 00 ., 

00 00 00 00 00 
00 00 00 00 00 
00 00 00 00 00 

33 44 55 66 77 

33 44 S5 00 11 
55 00 11 22 33 
11 22 33 00 00 
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5) Compare the contents of two memory range 

You can use the monitor to compare the contents of two 
memory ranges, using the same command format as you 
use to move a memory range. The command format is 
listed as follows: 

[Destination] < [Starting address] • [Ending address]V 

The upper-case letter "V" 
monitor command VERIFY. 
verify the contents of two 
type 

is the first letter of the 
To instruct the MPF-II to 

memory ranges, you have to 

Destination Address: The starting address of a memory 
range whose contents are to be compared with those of 
another memory range; 

A Left Caret; 

The starting address of the memory r&nge you want to 
compare its contents with those contatned in the des­
tination memory range; 

A period; 

The ending 
compare its 
destinati o n 

address of the memory range you 
contents with those contained 

memory range; 

The capital letter "V". 

~400:00 11 22 33 44 55 06 77 

~410< 400.407M 

~410< 400.407V 

@406:AA 

@410( 4(10.407V 

0406-AA (66) 
4l 

want 
in 

to 
the 

In case the monitor finds discrepancy, it will display 
the address where discrepant value was found and the 
disagreeing values. If there is no discrepancy, 
nothing will be displayed. Note when discrepancy 
happens, the displayed address is an address in the 
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original memory range, I the left 'caret. 
which yo~ specified following 

i 6) Save the contents of a memory range on tape , 
The WRITE monitor command is used to save the contents 
of up to 65536 memory locations on cassette tape. You 
have to tell the monitor the beginning and last 
addresses of a memory range. The command formats are 
shown below 

a. [Starting address].[Last address]W[filename] 

b. [Starting address].[Last address]WA 

The capital letter "W" is the first letter of the 
WRITE command. 

The capital letter of "A" is used to tell the monitor 
that the format of the tape you want to write to is 
compatible to APPLE II forma ted tape. : 

The first 
data into 
specified 
letters. 

WRITE command format is used when writing 
MPF-II forma ted tapes. A filename may be 
by typing in no more than 6 alphanumeric 

The second WRITE format is especially designed for 
writing data into APPLE II formatted tapes. 

In order to allow a recorder to save data correctly, 
'you have to set it to record mode before typing the 
carriage return key. Let the tape recorder run a few 
seconds before pressing the carriage return key. The 
monitor will first write a "leader tone" unto the 
tape, and then write data to the tape. 

It takes one second for the MPF-II monitor to write a 
leader tone to an MPF-II formatted tape, and about 10 ' 
seconds to write a leader tone to APPLE II formatted 
tape. 

After the monitor has saved the data of a memory range 
on a tape, it will generate a "beep" and display 
another prompt. A good habi~ is to rewind the tape 
and label the the starting and ending addresses of the 
memory range you just saved on the tape. 
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,----- - ~400:0 1 234 5 6 7 8 9 A lB C D E F . 

~400.40F 

0400- 00 01 02 03 04 05 06 07 
0408- 08 09 OA OB OC 00 OE OF 
~400.40FW "TEST" 

OK 
~ 

In addition to the leader tone, it takes 35 seconds to 
write the contents of 4,096 memory locations to a 
tape. The monitor will write a checksum on the tape 
after it has written all the contents of the memory 
range. The checksum is a partial sum of all the 
values of the memory range. When the MPF-II reads back 
a stored a tape in the future, it will determine if the 
reading is performed without mistake by examing the 
checksum. 

7) Read back a memory range from tap~ 

You can use the R~AO command to read back the memory 
range stored on tape with the WRIT~ command. Remember 
that the contents of a memory range must be read back 
to the same memory ' locations from which they were 
stored previously. The monitor will put the 
contents of a memory range to a RAM area in the MPF-II, 
whose size is exactly the same as that occupied by the 
memory range stored on tape. The R~AO commands are 
listed as follows: 

a. [Sarting address].[Last address]R[Filename] 

b. [Starting address).[Last address)RA 

The first command format is used to find the specified 
filename in the tape, and then put the file in the 
RAM of MPF-II specified by the starting address and 
the last address. 

The second format reads data from APPL~ II formatted 
tapes and put the data in a memory range specified by 
the given starting address and the ending address. 

If you write a file onto tape using MPF-II command 
format, then you have to use the same command format 
to read data values back into the MPF-II. If you write 
a file onto tape using the APPL~ II compatible command 
format, you have to use the same command format to 
read data values back from tape to the MPF-II. 
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r Remember that after you have typed in monitor com­
mands, don't press the carriage return key too hasti­
ly. If your tape is of MPF-II format, pressing car­
riage ' return and then the PL.t.Y key on the tape 
recorder will cause the monitor to read . the data 
values stored on tape. If your tape is of APPLE II 
format, you have to press the PLAY key on the 
recorder. You will first hear the leader tone. 
Because the MPF-II needs about three seconds to lock 
on to the frequency, you shall wait for several 
seconds to let the tape pass by before pressing the 
carriage return key. - ... 

@400:0 0 000 000 o 0 0 '0 0 000 

@'100.40F 

0'100- 00 00 00 00 00 00 00 00 
0408- 00 00 00 00 00 00 00 00 
Gl'l00.40FR "TEST" 

TEST 01 01 WAIT. OK 

Gl400.40F 

0401)- 00 01 02 03 04 05 06 07 
0408- 08 09 OA OB OC 00 OE OF 
Gl 

After the monitor has finished reading data values 
from tape, it will produce a checksum. The monitor 
will compare this checksum with that it just read in 
from tape. If the two match, it will produce a prompt 
on the screen. If the two disagree, the ERR message 
will display on the screen. 
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You can set the contents of the two memory locations, 
which is used by the COUT subroutine (Please refer to 
a detailed explant ion of the COUT subroutine 1n sec­
tion 3.6.) to switch the video display to either 
Inverse or Normal mode. The monitor commands NORMAL 
and INVERSE are used to set the video display mode. 

Oi>F800 . F80F 

F800- 4C CA EF 4A 08 20 FS F8 
F808- 20 73 FC AS 09 28 90 02 
011 

OlF800.F80F 

F800- 4C CA EF 4A 08 20 FS FB 
F808- 20 73 FC AS 09 28 90 02 
OlN , 

1 
Oi>F800.F80F 

, 
I , 

F800- 4C CA EF 4A 08 20 FS FB I 
F808- 20 73 FC AS 09 28 90 02 
Ol 

Type in the above program and see how it works. 

Pressing CONTROL, C, and the carriage return key 
allows you to return to the language you were using 
before entering the monitor . If you were in BASIC 
before entering the monitor program, the pressing of 
the three keys lets you return to BASIC. The system 
monitor can also perform some simple hexadecimal . 
addition and subtraction. You can do some examples by . 
following the procedures listed below . 

[Value] + [Value] 

[Value] - [Value] 

[Value] represents a hexadecimal nu~ber. 
following examples: 

0l10+12 
= 22 
0l3A-B 
= 2F 
Oi>EE+3 
~Fl 

4>5- 8 
~FD 

;i) 

69 

See the 



-- .. . - ------

I, 

I . -,._ .. -, 

L .,: ___ I 

I '! • ~ Som.~ ___ ~t~~~sting-.-f~.~.tures 'of the' Monltor/' 

i We have mentioned that the MOVE command can be used to 
copy the data valaues in a memory range into another . 

_ range of memory. It can fill up a memory range with 
the data values we set. Therefore, we can store a few 
data values into a memory range. 

@5~~ : 11 22 33 44 

Remember we have entered four data values into a 
memory range. Then you are requested to give a 
special command to the monitor 

[ADDRl+NUMBER]<[ADDRl].[ADDR2-NUMBER]M 

Here NUMBER represents the number of values. In our 
case now, the number of values is four. The special 
MOVE command you just entered will duplicate the four 
values as a set pattern and fill the pattern 
throughou ~t:.h.e .. ~emory range specifieCl. 

~400:11 22 33 44 

4I404 <400.41FM 

4I400.41F 

0400- 11 22 33 44 11 22 33 44 
0408- 11 22 33 44 11 22 33 44 
0410- 11 22 33 44 11 22 33 44 
0418- 11 22 33 44 11 22 33 44 
41 . -_._---- -- -.--_ ._ - -- - .. 

You can play the same trick with the VERIFY command to 
check whether a pattern of values has been stored in a 
memory range or if the locations of a memory range 
contains the same value. 

41400:0 

41401<400. 41FM 

41401 <400. 41FV 

41404:02 

41401<400. 41FV 

0403-00 (02) 
04 0 4 - 02 (00) 
41 
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3.6.1 Examine the contents of memory 

[ ... DDR) 
Examine the contents of a single memory location. ' 

[ ... DDRl).[ ... DDR2) 
Examine the contents of the memory range specified by 
ADDRl and ADDR2 

3.6.2 ... lter the contents of memory 

[ADDRj : [VALl) [V"'L2) ••••• 
Put the values behind the colon into the memory range. 
starting at ADDR. 

: [VALl) [VAL2) ••••• 
Put the values following the 
the memory range starting 
location. 

order VALl, V"'L2 ••• into 
at th~ next changable 

3.6.3 MOVE and VERIFY 

a. [ ... DDRlj<[ADDR2).[ADDR3)M 
Move the contents from ... DDR2 through ADDR3 to the ' 
memory range with the starting address ADDRI. 

b. ["'DDRl)<[ADDR2j.[ADDR3jV 
Verify the contents of the memory range from ... DDR2 

.. through . ... DDR3 with the memory .range starting at 
"'DDR1. 

3.6.4 WRITE to and RE ... D from ' tape 

a. [ADDRlj.[ADDR2]W[FILENAMEj 

b. 

c. 

Write filename and the data values from the memory 
range ... DDRI .... DDR2 onto MPF-II formatted tape. 

[ADDRlj.["'DDR2]R[FILENAME] 
Locate filename, read the data from tape, and put 
the data into the memory location ADDRl.ADDR2. 

: The command applies to tapes saved with MPF-II 
format command. 

[ ... DDRlj.[ ... DDR2]WA 
Write the data values in the memory range 
... DDRl .... DDR2 to tape. (APPLE II compatible format) 
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3 6 7 Useful Subroutines 

r- y~u· can apply the useful subroutines listed below in I ' your machine language programs. To use these subrou­
tines, all you have to do Is to set the values of 
proper memory locations or registers, and execute a JSR 
instruction. Then the MPF-II will perform the desired , 

i 
i 
I 

I 
I 
I 

functions and return with 65~2 registers set as des­
cribed. 

1. 

2. 

3. 

COUT 

[Address] : 
[Function]: 

COUTI 

FDEDH 
It is the standard character output 
subroutine. The character to be output 
should be in the accumulator. COUT 
calls the current character output sub­
routine whose address is put in 
locations 36H and 37H. normally COUTI. 

[Address]: FDF~H 
[Function]: Its function is to display the 

character in the accumulator on the 
screen at the current cursor position 
and advance the cursor. Before it 
displays the character, it will refer­
ence the locations controlling the 
setting of the inverse/normal mode. So 
the character in the accumulator will 
be displayed in accordance with the 
video display mode. It also controls 
three characters--carriage return, line 
feed, and bell. The COUTI returns with 
all registers unchanged. 

SETINV 

[Address]: FE8~H 
[Function]: Sets the display to inverse mode. All 

characters will be displayed in black 
on a monochrome background. It will 
return with the value of register Y set 
to 7FH. The contents of all other 
regi 'Sters remain unchanged. 

4.' SETNORM 

[Address]: FE84H 
[Function]: Sets video display to normal mode. All 
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5. CROUT 

l_. ____ J 

output characters will appear 1n white 
on a dark screen. The value of · 
register Y is set to eeH. All other 
registers are kept inta·ct. 

[Address]: FDBEH 
[Function): Generates a RETURN character to the 

current output device. 

6. CROUTl 

[Address): FDSBH 
[Function): Clears the screen from the current 

cursor position to the edge of the text 
window, then calls CROUT1. 

7 • . PRBYTE 

[Address]: 
[Function]: 

S. PRHEX 

[Address): 
[Function]: 

9. PRNTAX 

[Address]: 
[Function]: 

leo PRBLNK 

FDDAH 
Prints a hexadecimal byte. The 
subroutine outputs the contents of the 
accumulator as a hexadecimal byte to 
the current output device. The 
contents of the accumulator are changed 
after execution of this subroutine. 

FDE3H 
Prints a hex digit. PRHEX outputs the 
low order nibble of the accumulator as 
a hex digit. The contents of the accu­
mulator are changed after execuion of 
this subroutine. 

F941H 
Prints the contents of A and X 
registers in hexadecimal. This outputs 
the contents of the A and X as a four­
digit hexadecimal value. The contents 
of the accumulator are changed. 

[Address): F94BH 
[Function): Prints three spaces. Outputs 

spaces to standard output device. 
value of A is usually altered to 
and that of X contains one zero. 
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11. PRBL2 

[Address]: F94AH 

[Function]: Prints a series of spaces. Outputs 
from 1 to 256 spaces to standard output 
devices. The number of spaces to be 
output should be stored in X. If X=0H, 
then 256 spaces are to be output. 

12. BELL 

[Address] : FF3AH 
[Function]: Outputs a BELL character ( CTRL G) to 

the current output device. Upon exit, 
the accumulator contains 87H. 

13. BELL1 

[Address]: 
[Function): 

14. RDKEY 

[Address) : 
[Function]: 

15. GETLN 

FBD9H 
Causes the MPF-II' s' speaker to beep at 

subroutine 1 KHz for 0.1 second. The 
alters the contents of A and X. 

FDI!ICH 
Fetches an input character. This is 
the standard character input subrou­
tine. It puts the input cursor on the 
screen to the position of the curr~nt 
output cursor and jumps to the current 
input subroutine whose address is 
stored in locations 38H and 39H, 
usually KEYIN subroutine. 

[Address]: FDGAH 
[Function): Gets an input line with prompt. It 

collects input lines. Your machine 
language programs can use GETLN with 
the proper prompt character in location 
33H. It returns with the input line in 
the input buffer and X containing the 
value which represents the length of 
the input line. 

16. GETLNZ 

[Address): FD67H 
[Function]: Gets an input line. It is an alternate 
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17. GETLNl 

[Address]: 
[Function]: 

lB . WAIT 

[Address] : 
[Function] : 

19. SETCOL 

[ -
entry point for GETLN ~hich generates a 
carriage r.turn to the standard output 
before entering into GETLN. 

FD6FH 
Gets an input line without prompt. 
GETLNl is also an alternate entry point 
for GETLN which does not issue a prompt 
before it gathers an input line. But if 
a user deletes a line, GETLNl will 
issue the contents of location 33H as a 
prompt and gets another line. 

FCABH 
Delays for a specific period of time 
and then returns to the program which 
called WAIT. The period of time of the 
delay is controlled by the value of A. 
The formula for calculating a time 
delay is 1/2(26+Z7A+52AxA)microsecond. 
A is the value of the accumulator. It 
returns with the value of A being 
changed to 0, but keeps the values of X 
and Y intact. 

[Address]: FB64H 
[Function]: Sets low 

The value 
displ<lyed. 

resolution graphics - color'­
of A decides the color to be 

20. NEXTCOL 

[Address]: FB5FH 
[Fun c tion]: Increments the value of low resolution 

color currently in use by 3. 

21. PLOT 

[Address]: 
[Functionl: 

FB00H 
Plot a block on the low resolution 
graphics screen with preset color. The 
value of block ' s vertical coordinate is 
stored in the accumulator, and the 
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22. HLINE 

value of the biock's horizontal coordi­
nate is stored is stored in Y register. 
It returns with the value of the 
accumulator changed. But the vallues 
of the X and Y registers remain the 
same. 

[Address] : F819H 
[Function]: Draws a horizontal line of blocks in 

preset color. The value of vertical 
coordinate is stored in the accumula­
tor. The value of the horizontal coor­
dinate of the leftmost block is stored 
in the register Y, and the value of the 
rightmost block's position is put in 
memory location 2CH. It returns with 
the value of ' the values of A, Y 
changed. But the: value of X remains 
the same. 

23. VLINE 

[Address]: F828H 
[Function]: Draws a vertical line of blocks in 

preset color in low resolution 
graphics. When you call this 
subroutine, the value of the horizontal 
coordinate ' should be stored in Y 
register, the value of the top vertical 
coordinate in the accumulator, and the 
value of the 'bottom vertical coordinate 
in 2DH. It returns with the value in A 
changed. 

24. CLRSCR 

[Address]: 
[Function]: 

25. CLRTOP 

[Address]: 
[Function]: 

F832H 
Clears the whole 
graphics screen. It 
values of the A and Y 

F836H 

low resolution 
returns with the 
altered. 

The function of this subroutine is the 
same as CLRSCR. The only difference is 
that CLRTOP simply clears the top 40 
lines of the low resolution graphics 
screen. 
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26. SCRN 

[Address]: 
[Function): 

27. PRERR 

L 

F869H 
This subroutine reads the color of a 
single block on the low resolution 
graphics screen. You can call SCRN the 
same way as calling PLOT. The value of 
the block it reads is returned in the 
accumulator. All other registers are 
not changed. 

[Address]: FF2DH 
[Function]: Sends the word "ERR" and a "BELL" 

character to the standard output 
device. The contents of the accumulator 
are changed. 

28. IOSAVE 

[Address]: FF4AH 
[Function]: Saves the contents of all registers in 

the order of A, X, Y, P, S in locations 
from 07F0H through 07F4H. The contents 
of A and X are changed. The decimal 
mode is cleared. 

29. SCANl 

[Address): F043H 
[Function): Scans the keyboard once. If carry = 0, 

no key is pressed. If carry = 1, a key 
is entered, and the entered key code is 
stored in the accumulator. Warningl 
After SCANl is executed, the contents 
in locations 6, 7, 8, 9, 26, 27 on page 
1 are changed. 
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, n -. ' 1 Introduction I , --- - , - -
. . 

The 6502 microprocessor of the MPF-II can access 65,536 
memory locations. You can regard the entire memory of 
the MPF-II is divided into 256 sections or,·pages· with 
each page containing 256 memory locations. Thus, on 
page 30, the memory locations range from 3000H to 
30FFH, totaling 256 locations. Since each address 
consists of four hexadecimal digits, the first two hex 
digits (high order byte) can be regarded as the page 
number, and the low order byte (the last two hex 
digits) as the location within a page. 

The 256 pages of MPF-II memory is divided into three 
types: 1) RAM, 2) ROM, and 3) input/output (I/O) 
locations. Different types of memory are used for 
different purposes. Table 4-1 snows the memory map of 
the MPF-II. 

ClOOO 

lFFF 
2000 
3FFF 

4011>0 

IFFF 
A00C1 

BFFF 

CCI 11>0 

CCIFF 
CIll>O 

FFFF 

RAM IBK' 

Prfmlry DISPLAV 

RAM 11K' 

RAM 124K, 

SlICDndary DISPLA.Y 

RAM'IKI 

I/O 

ROM nlKI 

164K8 RAM' 

Table 4-1 Memory Map of MPF-II 
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I 14 • 2 RAM Area-\ - . . - ~ 

r-- -The -~AM area b~9ins from the bottom of page B to the 
I end of page 191. This memory range's starting address 

is 0000H and ends at BFFFH. . Most of the locations in 
the RAM is used to store your program and data. But 
some areas in the RAM are reserved for the monitor, 
various programming languages, and other system func­
tions. You can refer to Table 4-2 for a description of 
the uses of the RAM. 

POIgt Number: 
Used for 

Decimal He. 

ell $00 system programs 

1 $01 System Stack 
2 $02 GETI..N Input Buffer 
3 S03 Reserved for Per i pheral devices 

I 4 $04 

5 $05 Monitor . . , 
6 $06 Program 

: 
7 $07 , 

, 8 S08 User's , 

I 9 $09 RAM 

I 11l S0/>. 

i 11 S0B 
I 12 S0e 

I 
through 

31 $1F 

32 $20 primary Page .for Text, , 
through Low-Res, Hi-Res [ 
63 $3F 

I 64 $40 User's , 
: :; RAM through 

159 $9F 

160 $A0 Secondary Page for Text, 
through Low-Res, Hi-Res 
191 $BF 

Table 4-2 Description of RAM Usage 
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The usage of the RAM's various areas is described 
below: 

4.2.1 Zero Page 

Nearly 2B locations of this page are assigned 
system monitor, while the remaining locations 
page are assigned for use of the MPF-II BASIC. 
to Table 4-3 and 4-4. 

Decimal 0 1 Z 3 4 5 6 7 8 9 10 11 12 

to the 
in this 

Refer 

13 14 15 

Hex $0 $1 $2 $3 $4 $5 $6 $7 $8 $9 $A $B $C $D $E $F 

0 $00 • • • • 
16 $10 

32 $20 • • • • • • • • • • • • • • • • 
48 $30 • • • • • • • • • • • • • • • • 
64 $40 • • • • • • • • • • • • 
80 $50 • • • • • • 
96 $60 

112 $70 

128 $80 

144 $90 

160 $AO 

176 $BO 

192 $CO 

208 $DO 

224 $EO 

240 $FO 

Table 4-3 Monitor Zero Page U.sage 
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Decimal 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Hex $0 $1 $2 $3 $4 $5 $6 $7 $8 $9 $A $B $C $D $E $F 

0 $00 • • • • • • • • • • • • 
16 $10 • • • • • • • • • 
32 $20 
48 $30 
64 $40 
80 $50 • • • • • • • • • • • • • • • • 
96 $60 • • • • • • • • • • • • • • • • 

112 $7.0 • • • • • • • • • • • • • • • • 
128 $80 • • • • • • • • • • • • • • • • 
144 $90 • • • • • • • • • • • • • • • • 
160 $AO • • • • • • • • • • • • • • • • 
176 $BO • • • • • • • • • • • • • • • • • 
192 $CO • • • • • • • • • • • • • • 
208 $DO • • • • • • • • • • • • • • 
224 $EO • • • • • • • • • • 
240 $FO • • • • • • • • • 

Table 4-4 MPF-II BASIC Zero Page usage 

4.2.2 Page One 

The 65e2 microprocessor of-the MPF-II uses the 256-byte 
locations of page 1 .as a stack. Therefore, make sure 
your program and data are not stored in this area. 

4.2.3 Page Two 

The locations 
subroutine as 
characters. 

of this page are reserved for the GETLN 
a memory buffer for an input line of 

4.2.4 Page Three 

The locations of page three are reserved for use of 
peripheral devices to be added in the future. 

4.2.5 Page Four through Page Seven 

The le24-byte locations of this area are reserved for 
the monitor. 
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I!,put/O_~~.,ut" Locations : _-
I 
, A total of 256 locations in the memory map of MPF-II 

are dedicated -to input and output functions. This 
range of memory begins at location ceeeH (49152 or 
16384 in decimal) and extends up through location C0FFH 
(49407 or -16129). The I/O locations ranging from 
C000H to C07FH are used by the MPF-II main board, and 
the remaining are reserved for-external use. 
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Almost all programs and programming languages requires 
certain types of input from the keyboard, and displays 
some information (output) on the screen. There is a 
set of subroutines resided in the MPF-II's ROM, con­
trolling the standard ~nput and output of information. 

For the convenience of users to call them, those 
subroutines are identified by various names. 
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The standard output subroutine is called COUT (charac­
ter output), which is used to display upper-case 
letters, numbers, and special symbols in normal or 
inverse mode on the screen. In addition to the car­
riage return, . BELL, and backspace, COUT ignores other 
control characters. 

COUT subroutine has its own invisible "output cursor" 
which points to the position at which the next 
output character is to be placed. Each time COUT is 
called, it will put an output character at the current 
cursor position, replacing the character previously 
displayed, and moves the cursor one column to the left. 
If the cursor is moving off the last column of a line 
(the left edge of the screen), COUT will move the 
cursor to the first postion on the next line. If the 
cursor passes the last posit i on of the last line, the 
COUT scrolls up one line and put the cursor to the 
first column of the new blank line. 

When COUT receives a carriage return character, it will 
move the cursor to the first location on the next line. 
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5.1.1 Stop-List Feature 
- -, 

When your program or language sends a carriage return 
code · to COUT, it will examine the keyboard. If you 
press the CONTROL S key, COUT will stop functioning 
until you press CONTROL Q. This feature is useful 
when you , list the instructions (statements) of your 
program. By pressing CONTROL S, the listlng of a pro­
gram will suspend. CONTROL Q will continue the listing 
of a progra~. 

Anytime pressing the RESET key will . suspend the listing 
or execution of a program. 

A backspace character causes COUT to move the invisible 
cursor one space to the right. If the cursor is at the 
first posit i on of a line, ' it remains there even a 
back s pace character was sent to COUTo 

The BELL character (CONTROL G) 
to change the display on the 
causes the MPF-II to generate a 
is l~~Hz and lasts for one tenth 
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r5.1.2 "" Adjusting the text windowlof the scr-ee-n- " " . "­
r-

I
I In our discussions of the motions of the output cursor, 

the words "right", "left", "top', "bottom" are used to 
describe the physical movements of the sursor on a 
standard screen 40-column wide and 24-character high. 
If you don't want a full screen which can display 960 
characters, you can change the screen display size with 
the method discussed later. The segregated portion of 
a screen, whose size is smaller than a full-size screen 
and which is used for text display, is called a "win­
dow". Four memory locations are used to tell COUT the 
four values that decide the size and position of the 
text window. After the four values are stored in the 
four memory locations, COUT will display output "charac­
ters and move the cursor within the window. The four 
special memory locations are: 

1) Location 32 (20H) is assigned to hold the column 
position of the leftmost column of the window. If 
the value of this position has n~ver been changed, 
the default value is normally 0. The value of this 
location should never be more than 39 (27H). 

2) 

3) 

Location 33 (21H) is assigned to hold the column 
position of the rightmost column of the window. If 
the value of this position has never been changed, 
the initial value is normally 40. When setting the 
value of this location, be sure that the sum of the 
two values stored in location 33 and 32 should 
never exceed 40. In case the sum of the two values 
exceeds 40, your program and data may be seriously 
damaged. 

Location 
of the 
normally 

34 (22H) 
window. 
0. 

holds the number of the top line 
The value of this location is 

4) Location 35 (23H) holds the number of the lines of 
the desired text window plus one, 24 (16H). The 
value contained in location 35 can never exceed 24. 

Table 5-1 : Text Window Special Locations 

Location: Minimum/Normal/Maximum Value 
Function: 

Decimal Hex Decimal Hex 

Left Edge 32 $ 20 0/0/39 $0/$0/$17 

Width " 33 $ 21 0/40/40 $ 0/ $ 28/$28 

Top Edge 34 $ 22 0/0/24 $ 0/$0/ $18 

Bottom Edge 35 $ 23 0/24/24 $0/$18/$18 
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5.1.3 Setting display mode: Normal or Inverse 

When COUT outputs a character, how will the character 
be displayed? In normal or inverse? This requires you 
to look into the contents of the location 50 (32H)·. If 
the valaue of location 50 is 00 (00H), COUT will 
displays characters in normal mode. If the value of 
locaion 50 is 127 (7FH), the output character will 
appear in inverse mode. In addition to the two values 
mentioned above, other values may cause COUT to 
malfunction. 

Table 5-2 Control Values for Inverse/Normal Mode 

Value Effect 
Hex Decimal 

00 00H Display characters in normal mode 

127 7FH Display character-s in inverse mode . 

Every time a character is to be displayed, a logical 
"AND" operation is performed between the bits contained 
in location 50 and the outgoing character code. The 
results of the AND operation is stored in the screen 
b·uffer • . Thus ; - the ' characters 'to be di spl"ayed in 

'inverse mode have 'charactt;'i codes ~ange fro'm" 0 to '127-:-
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'S • 2 Standard Input 1 

Two subroutines are 
input. They are: 

dedicated to perform the standard 

* RDKEY (read key): Read a key press from keyboard. 
• GETLN (get a line): Get one input line of keystrokes. 

5.2.1 RDKEY 

The major task of RDKEY is to wait for a key press and 
report the key code of the pressed key to the program 
which calls the RDKEY. While RDKEY does this, it also 
performs two other tasks. 

1) 

2) 

Prompting Input: 
Once RDKEY is called, it first displays the invi­
sible output cursor on the screen. This 
accomplishes two things: It reminds the user that 
the MPF-II is waiting for input.: And it indicates 
to the user where the input information is to be 
placed on the screen. Usually, the input prompt 
cursor follows a phrace or a word telling the user 
what information is now being requested. Since the 
input cursor is a representation of whatever it was 
at the position of the invisible output cursor, and 
the position is usually occupied by a blank space, 
the input cursor usually appears as a blank square. 

When the user presses a key, RDKEY returns the key 
code to the program that called it and removes the 
input cursor. Note that the output cursor repre­
sents a position on the screen, but the input 
cursor is a blank character on the screen. They 
are usually at the same position and rarely sepa­
rated from each other, but when the input cursor 
disappear, the output cursor is still there. 

Random Number Generating: 
While RDKEY waits for the user to press a key, it 
continually adds 1 to the values of a pair of 
locations in memory. After a key is pressed, the 
sum of the values in the two memory locations is 
set to a number within the range of from e to 
65,535. The exact sum of the two values is quite 
unpredictable. Many programs and programming 
languages use this number as the base of a random • 
number generator. . The two memory locations 
involved are 4EH (78) and 4FH (79). 
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5.2.2 GETLN 

-GETLN is the subroutine used to request an input line 
from the keyboard. After the subroutine gets one line, 
it returns to the program which called it. 

Every time GETLN is called, it first prints a prompt 
(prompting character). The promptinc character tells 
you which program has called GETLN, prompting you to 
enter a line. If it is the monitor, an "@" will appear 
as a prompt. If it is MPF-II BASIC, the prompt ">" 
will appear. _ 

From the user's point of view, the MPF-II Simply prints 
a prompt and a cursor. As you type, the characters you 
type are displayed on the screen and the cursor moves 
one space to the _ right each time you stroke a key ~ntil 
you press the cattiage return key. After the carTiage 
return key is pressed, GETLN will send the whole input 
line to your program or the language you are using • 

. 
The sequence of actions is: After a prompt appears, 
GETLN calls RDKEY, which then displays an input cursor. 
Every time RDKEY returns a key code, GETLN stores the 
key code in the input buffer and places the correspond­
ing character on where the input cursor was on the 
screen. The GETLN keeps calling RDKEY until a carriage 
return key is entered. When GETLN receives a carriage 
return code, it places this code at the end of the 
input buffer, clears the remainder of the screen line 
~he input cursor was on, and sends a carriage return 
code to COUTo GETLN then returns to the program which 
calls it. 

You can press CONTROL X to cancel an entire line, while 
typing an input line. GETLN will erase the whole line, 
print a backslash ",", jump to a new line, and print a 
prompt, enabling you to type in i new input line. 

GETLN can receive an input line of up to 255 charac­
ters. If your input line exceeds this limit, it will 
cancel the entire line, and you must retype the line. 
Thus, GETLN will generate a sound as you proceed to the 
249th character. 

GETLN allows you to revise and edit the line you are 
typing so you can make corrections. Listed below is 
the editing features of GETLN, using the two arrow 
keys: ~, ~. 
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. 1) Backspace (~): pressing backspace key once causes 
GETLN to erase the one character to the left of the 
input cursor and send a backspace character to COUT 
in order to let the input cursor return to the 
position where a character was erased. If the 
number of backspace characters sent to COUT is more 
than the number of characters you have typed, GETLN 
will erase the entire line. 

2) The backspace key can only be used to change the 
characters on the same input line. In other words, 
we can not move the cursor to a previous line to 
make corrections. 

3) Retype (~) key: We have mentioned that the 
backspace key can be used to backspace to a 
prevlous position on an input line to modify a 
character. After you moved back the cursor and made 
corrections, you may wish to move the cursor 
leftward to continue typing an input line. In some 
cases, you may want to skip over oeveral characters 
of an input line without erasing the characters 
already typed there. Then retype key is used. 
Every time the retype key is pressed, the cursor 
will move one space to the right. 

There are two other keys with arrowhead--the line feed 
key and the up-arrow key. The two keys are designed 
for playing games. So they do not have editing 
functions. In other words, you can not move the cusor 
with the updown arrow keys to change the characters on 
an input line. 

4) Line feed character[][]: This character causes 
COUT to move the input cursor one line down, but 
does not move the cursor horizontally. In case 
the cursor is on the bottom line on the screen, 
the screen will scroll up one line • 

.5) Them key: This key causes the cursor to move up 
one line, but does not move the cursor horizontal­
ly. When the cursor is on the top line on the 
screen, pressing the ~ key will not change the 
screen. 
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The input/output functions of MPF-II's main board are 
controlled by 128 locations in the memory map, 
extending from C000H up to C07FH (49152 to 49279 or 
16384 to -16257 in decimal). The 128 locations are 
divided into four types: data output, data input, soft 
switch, and toggle switch. 

5.3.1 Data output 

The on-board data output has two functions: an 8-bit 
data is sent via the data bus to 
1) the printer for producing hard copies, 
2) the keyboard for keyboard" scanning. (Please refer 

to Appendix C the schematic for keyboard scanning). 

5.3.2 Data input 

The 8-bit data input to the MPF-II'~ mainboard is used 
as: 
1) Bit 0 through bit 5 reflect the the current 

keyboard state. Each time the keyboard is being 
read, the results are stored in the six bits. 

2) Bit 6 reflects the state of the printer. 
3) Bit 7 is used to transfer the data input from tape. 

5.3.3 Toggle switches 

Two strobe outputs are connected to two-state flip-
, flops. Each time the two locations coo responding to 

the strobe are read, the flip-flop will toggle to its 
other state. The toggle switches are used to drive 
cassette output and an internal speaker. Because they 
have only two states, your program can only read from 
their cooresponding switches, and not write to them. 
The following example is to cause the speaker to beep 
continually. First we will enter the monitor program 
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J '-;CALL 

-. 
-159 ~ -.- ----- .. __ ._ ... 1 

Then you are required to key in the following program: 
I .. ' l 

! 
~800:20 06 08 4C 00 08 A9 40 20 19 08 AO I 

. ! 
CO A9 OC 20 19 08 AD 30 CO 88 DO F5 60 
38 48 E9 01 DO FC 68 E9 01 DO F6 60 FF 

~800L 

08(10- 20 06 08 JSR S0806 
0803- 4C 00 08 JMP S0800 
0806- A9 40 LOA .. S40 
(1808- 20 19 08 JSR S0819 
0808- AO CO LOY .SCO 
(1800- A9 OC LOA .. SOC 
080F- 20 19 08 JSR S0819 
0812- AD 30 CO LOA SC030 
081S- 88 DEY. 
0816- DO F5 BNE S0800 
0818- 60 RTS 
0819- 38 SEC 
081A- 48 PHA 
081B- E9 01 SBC .. SOl 
0810- DO FC ENE S0818 
081F- 68 PLA 

( C!820- E9 01 SBC .. SOl 
'- 0822- DO F6 BNE S081A 

0824- 60 RTS 
0825- FF ??? 
~800G 

To stop beeping, you can press the RESET key • 

.. 
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~.3.4 Soft switches 
- . 

Soft switches are two-position switches. Each side of 
a soft switch is controlled by a memory location. If 
you reference the location for one side of a switch, 
the switch will be set according to the referenced 
location. If the location for the other side of the 
switch is referenced, the switch will be set 
according to the other referenced location. Since the 
switch is set irrelevarit to its former setting, and 
there is no way to determine the state of a soft 
switch, you can either read or write the related memory 
locations to control the soft switches. Table 5-3 is a 
summary of I/O locations: ' f> - 3 

FUNCTION ADDRESSS ( Read/Wri te) 

DATA OUTPUT COOO W 

DATA INPUT COlO . 
R . 

TAPE OUT C020 R 

SPEAKER C030 R 

B / W COSl R W 

COLOR COSO R W 

COS9 HIGH R W 
PRINTER STROBE 

COSB LOW R W 

DISPLAY PAGE 
COS4 ~:.~~;-, R W 

COSS l~~~'\ R w -DARY 

RAM/ ROM 
COSA (ROM) R w 

SELECT 
COSB (RAM) R W 

CONTROL ( FOR COSE LOW R W 

KEYBOARD USE ) COSF HIGH R W 

Table 5-3 Input/output Locations 
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A summary of Table S-~: 

DATA OUTPUT: When you output a-bit data to the printer 
or for keyboard scanning, you have to write a value to 
the . location CeeeH. The value you write to the loca­
tion is irrelevant, because it is the referencing the 
address that works. 

DATA INPUT: You have to read a value from the location 
celeH in case you intend to inform the 6Se2 CPU: a) 
the results stored in bit e through bit 6--the state of 
the keyboard, b) if the printer is busy, c) the data 
input from tape. 

TAPE OUT: Read a value from location ce2eH in case you 
want to output data to tape. 

SPEAKER: Read a value from location Ce3eH if you want 
to generate a tone using the internal speaker. 

B/W: Read or write to the location ceS1H for a black 
and white video display. 

COLOR: Read or write to the location ceseH for a color 
diplay. 

PRINTER STROBE: Read or write . to the locations CeSSH, 
CaS9H, CaSSH consecutively to create a strobe pulse. 
You can also read or write to the locat i ons in the 
order CeS9H, CeSSH, CeS9H, depending on the pulse you 
intend to create. 

DISPLAY PAGE: Read or write to the two locations 
controlling the two screen pages for selecting a speci­
fic ' screen page. 

~/RAM SELECT: Read or write to the location 
will set the memory range CleeH through FFFFH as a 
area. Reference the location ceSAH will make 
memory range a ROM area. 

CONTROL: Read the CONTROL keys on the keyboard. 

caSBH 
RAM 

this 

Example 1: Change the video display from black and 
white to color. 

After. turning on the MPF-II, you can read from the 
location ceseH to change the video display from black 
and white to color. 
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r Example 2: Use two screen pages--primary page and ,~ 
- ~ec~ndary page--to produce alternating screeri display ; ' - , I 

r · - . . , --.- ~ 

The . 1/0 location for page 1 or primary page is CeS4H. I 

After the MPF-II is turned on, the primary page is used 
for screen display. The memory range used for page 1 
is from location 2eeeH and extends up to 3FFFH, 
totaling SK bytes. 

The secondary page's I/O location is CeSSH. It occupies 
the memory range starting from location AeeeH up to 
location BFFFH, totaling SK bytes. Page 2 is extremely , 
useful for displaying information instantly. You can 
program the MPF-II to draw cartoon. You can draw a 
picture on one of the two pages, and another picture on 
another page. By displaying the picture on one page 
and then displaying the picture on another page, you 
can achieve the cartoon effect. Note if your MPF-II I 

only has a RAM of 16K bytes, the primary page is 
identical to the secondary page. 

Example 3: Send a printer strobe. 

When information is to be sent to a printer, you must 
first check whether the printer is busy or not. If the 
printer is not busy, you can produce a ILr pulse by 
first reading the location ceS9H (high), and then the 
location CeSSH (low) and location ceS9H (high).If alUl 
pulse is to be sent, you should read the locations in 
the order of ceSSH, C0S9H, ceSSH. 

Example 4: Select ROM or RAM. 

The memory range from CleeH to FFFFH is occupied by the 
monitor and the BASIC Interpreter. To change this 
memory range to RAM (you can only do this on MPF-II 
with 64K byte RAM.), you can read the location ceSBH. 
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S • 4 Peripheral Con,:,!ctor I 
At the upper left edge of the MPF-II, there '1s a 5e-p1n 
connector used for interfacing with ROM cartridges or 
other peripheral devices. The pin-out of the edge 
connector is illustrated in Fig. 5-1 

PIN 0 PIN 
SIGNAL SIGNAL 

GND 26 25 -OMA IN 27 24 DNA DUT 

tNT IN 28 Z3 INT OUT 

NMI 29 22 DMA 
TFi"il 30 21 ADY 

Iiffi"f 31 20 rlm! 
EiTM 32 18 "'~TI 

N.C. 33 18 AfW 

-5V 34 '7 1.15 

llm' 35 ,. 1.,4 

SOUND IN 30 '5 1.13 

2M 37 ,4 1.12 

~1 38 '3 A" 
i05iS 3. 12 1.'0 

lf2 40 " AI 
EX TC 41 ,0 AI 

D7 42 8 1.7 

D6 43 • A$ 

DS .. 7 AS 

DO 45 • 1.4 

D3 46 • A3 

D2 47 4 A2 

D' 48 3 A' 
DO 4. 2 "'0 

+,2V 60 , rom-

0 

Fig_ 5-1 Pin-out of MPF-II Peripheral Connector 
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Table _5~"i~ Description of Peripheral Connector Pin-out 

r--- Pin Name Description 
numbe"r 

1 ~IO=S~E~L(OUTPUT) 

2-17 Mil - 1115 
(OUTPUT) 

18 

19 

2'" 

21 

22 

23 

24 

R/W (OUTPUT) 

EX'FE(OUTPUT) 

ROY (INPUT) 

OM1I (INPUT) 

INT OUT 
(OUTPUT) 

OMA OUT 
(OUTPUT) 

This pin is no rm"ally high. 
When the microprocessor accesses 
the memory range from locatioi 
C"'''''''H to C"'FFH, this line will 
become low. This line is active 
only during 1"1. 

Pin 11'" 
bus. 
during 
-l"'" • 

to 1115 are buffered address 
These " lines are valid only 
II and remain valid through 

Buffered Read/Write signal. " This 
line is valid only when the address 
bus is valid. The pin goes high 
during a read cycle, and is low 
during a write cycle. 

When the microprocessor references 
the memory location starting from 
8"'''''''H to 9FFFH, this line becomes 
low. The Signal is active during 
;f"" 
This line becomes low when the CPU 
references the memory range from 
E"'''''''H to FFFFH. The Signal is 
active during Ie. 
65"'2's ROT input. Pulling this line 
low during ~l will halt the 65"'2 
with the address bus holding the 
address of the location currently 
being accessed. 

Pulling this line low will halt the 
CPU and disable the CPU's address 
bus. This line is normally held 
high by a lK ohm resistor connected 
to +5V. 

Daisy-chained interrupt output to 
lower priority devices. 

DMA output 
devices. 
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25 +5V 

. GND 

C=-i-'---, 
I 

+5V power supply. 2A current 
available to all devices. 

System electrical ground. 

.. ~ 
is 

26 

27 DMA IN 
( INPUT) 

__ . _.D~isY:-c:hained DMA input line 
DM ... 

28 

29 

3e 

31 

32 

INT IN 
( INPUT) 

NMI (INPUT) 

IRQ{INPUT) 

RESET(INPUT) 

EXTM (INPUT) 

33 N.C. 

34 

35 

36 

-5V 

~(OUTPUT) 

SOUND IN 
(INPUT) 

{connected to higher priority 
OUT line. 

Daisy-chained interrupt input from 
higher priority INT OUT line. 

Non-maskable interrupt request. 

Interrupt request. When this line 
is pulled low, MPF-II begins an 
interrupt cycle only when the 
65e2's I flag (interrupt disable) 
is e. 

When this line is pulled low, MPF­
II starts a RESET cycle. 

When a user accesses the external 
memory through~, EXTC, EXT8, 
EXTb, the signal is also connected 
to txTM. When ~ is pulled low, 
the memory on the MPF-II main board 
will not be accessed. Instead, the 
external memory will be accessed. 
EXTM is normally connected to +5V 
through a lK ohm resister. 

-5V power supply. 
supplied should be no 
8emA. 

The current 
more than 

When the CPU accesses the memory 
range beginning from 6000H to 
7FFFH, this line becomes low. It 
is active during ~e. 

Audio signal input. Enable the 
audio signal from MPF-II to be 
output from speaker or TV speaker. 
The peak value should be less than 
5V. 
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r-37 2M (OUTPUT) 2MHz timing · ~lock pulse output. 

I 

38 .n (OUTPUT) 

39 IODIS(INPUT) 

40 :12 (OUTPUT) 
41 EX""ft: 

(OUTPUT) 

65132's 
output. 

phase 

This line, 
disables all 
decoding. 

one clock pulse 

when . pulled low, 
internal I/O address 

6502's phase two clock. 
When the CPU accesses the memory 
range starting from Cl1313H to DFFFH, 
this line becomes low. This line 
is active during :113. 

42- De - D7 Buffered data bus. 
49 (INPUT/OUTPUT) 

50 +l2V +l2V power supply. This line 
supplies up to l25mA for peripheral 
devices. 

Note: The word "OUTPUT" in the above table means that 
the signal on that pin goes out from the MPF-II, and 
the word "INPUT" indicates that the s i gnal on that pin 
is destined for the MPF-II. 
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6502 I~JSTRUtTIOkl 55' 



6502 MICROPROCESSOR INSTRUCTIONS 

ADC Add Memory to Accumulator with LOA Load Accumulator with Memory 
Carry LOX Load Index, X with Memory 

AND "AND" Memory with Accumulator LOY Load Index Y with Memory 
ASL Shift Left One Bit (Memory or LSR Shift Right one Bit (Memory or 

Accumulator) Accumulator) 
BCC Branch on Carry Clear NOP No Operation 
BCS Branch on Carry Set ORA "OR" Memory with Accumulator 
BEQ Branch on Result Zero PHA Push Accumulator on Stack 
BIT Test Bits in Memory with PHP Push Processor Status on Stack 

Accumulator PLA Pull Accumulator from Stack 
BMI Branch on Result Minus PLP Pull Processor Status from Stack 
BNE Branch on Result not Zero ROL Rotate One Bit Left (Memory or 
BPL Branch on Result Plus Accumulator) 
BRK Force Break ROR Rotate One Bit Right (Memory or 
BVC Branch on 'Overflow Clear A'ccumulator) 
BVS Branch on Overflow Set RTf Return from Interrupt 
CLC Clear Carry Flag RTS Return from Subroutine 
CLD Clear Decimal Mode SBC Subtract Memory from Accumulator 
CLI Clear Interrupt Disable Bit with Borrow 

I CLV Clear Overflow Flag SEC Set Carry Flag , , I CMP Compare Memory and Accumulator SED Set Decimal Mode • 
( CPX Compare Memory and Index X SEI Set Interrupt Disable Status 

CPY Compare Memory and Index Y STA Store Accumulator in Memory 
DEC Decrement Memory by One STX Store Index X in Memory 

-----~ DEX Decrement Index X by One STY Store Index Y in Memory I 
DEY Decrement Index Y by One TAX Transfer Accumulator to I ndex X I 

EOR "Exclusive-Or" Memory with TAY Transfer Accumulator to Index Y , I 
Accumulator TSX Transfer Stack Pointer to Index X 

INC Increment Memory by One TXA Transfer Index X to Accumulator 
INX I ncrement I ndex X by One TXS Transfer Index X to Stack Pointer 
INY Increment Index Y by One TYA Transfer Index Y to Accumulator '. 
JMP Jump to New Location 
JSR Jump to New Location Saving 

Return Address 
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THE FOLLOWING NOTATION APPLIES TO THIS SUMMARY: 

A 
X,V 
M 
~ 
P 
S 
..j 

+ 
A 

¥ 
t 
~ 

v 
PC 
PCH 
PCl 
OPER 
# 

Accumulator 
Index Registef$ 
Memory 
Borrow 
Processor Status Register 
Stack Pointer 
Change 
No Change 
Add 
logical AND 
Subtract 
logical Exclusive Or 
Transfer From Stack 
Transfer To Stack 
Transfer To 
Transfer To 
logical OR 
Program Counter 
Program Counter High 
Program Counter Low 
Operand 
Immediate Addressing Mode 

FIGURE 1 ASl·SHIFT lEFT ONE BIT OPERATION 

FIGURE 2 ROTATE ONE BIT lEFT (MEMORY 
OR ACCUMULATOR) 

FIGURE 3 

~7 6 5 4 3 2 1 

NOTE 1 BIT - TEST BITS 

Bit 6 and 7 are transferred to the status register If the 
result of A 1\ M is zero then Z = 1, otherwise Z = 0 
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f»ROGRAMMING MODEL 

7 0 

A ACCUMULATOR 

7 0 

Y INDEX REGISTER Y 

7 0 

X INDEX REGISTER X 

7 0 

PCL . PROGRAM COUNTER 

7 0 

01 S STACK POINTER 

7 o 

I N I V I BID I I I Z I C I PROCESSOR STATUS REGISTER, "P" 

11' 

CARRY 
ZERO 
INTERRUPT DISABLE 
DECIMAL MODE 
BREAK COMMAND 
OVERFLOW 
NEGATIVE 
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I Nome 
Description 

ADC 
Add memory to 
.ccumulator with carry 

AND 
" AND" memory with 
accumulator 

ASL 
Shift left one bit 
(Memory or 
A ccumulator) 

Bce 
Br.nc:h on carry clelr 

BCS 
Branch on CIIrry se1 

BEO 
St.nch on frwlt UfO 

Bll 
1"~ b .h In rN'moty 

i . ,11'1 'CC\.U'''\o.t I. t o r 

~ - -.--
8MI 
8 : .voct'I on 'hl-,1I1 m.rovt 
- , 
S'.l 
B, . ,'ICtt on fnylt not 
, .. to 

8 Pl 
It: • "\CtI on f n.t.I 't pi U1 

BA o; 
Jota 8,." 

-
Bv e 
6 ' . ""Cf'I on O~r1 10"" 
'-.. a' .. __ .-
.. . 

i 
INSTRUCTION CODES 

Assembly 
Operation Addressing ungulge 

Mode Form 

A·M,C"'A,C Immediate ADC #Oper 
Zero Plge ADC Oper 
Zero Page, X ADC Oper, X 
Absolute ADC Oper 
Absolute, X ADC Oper, X 
AbSOlute, Y ADC Oper, Y 
(Indirect, X) ADC (Oper, X) 
(Indirect), Y ADC (Oper), Y 

AAM"'A Immediate AND #Oper 
Zero Page AND Oper 
Zero Page, X AND Oper, X 
Absolute AND Oper 
Absolute, X AND Oper, X 
Absolute, Y AND Oper, Y 
(Indirect, X) AND (Oper, X) 
(Indirect); Y AND (Oper), Y 

(See Figure 1) Accumulator ASL A 
Zero Page ASL Oper 
Zero Page, X ASL Oper, X 
Absolute ASL Oper 
o!'bsolute, X ASL Oper, X 

Branch on c-o Relltive BCC Oper 

Branch on C-' Rriltive BCS Oper 

Brand'! on Z .. , Rel.t ive BEO Oper 

A I\M M, Zero p,~ BIT' Oper 
- N. M. - V Ab.,olute BIT' Oper 

Branch on Na, Rel,t iv. BMI Oper 

Brarw:tl on Z-o Rel.tive BNE Oper 

Brandl on N-o Relltive BPL Oper 

FOfced Impliod BRK' 
Intc- rrupt 
PC., , p, 
B •• ndl on V-o Rrl.tive BVC Opo. 

112 

r-_! 

HEX 
OP No. "P" Status Reg. 

Code Bl'le. NZCIDV 

69 2 ..;..t.;--I 
65 2 
75 2 
60 =l 
70 3 
79 3 
61 2 
71 2 

29 2 .;..;--
25 2 
35 2 " 

20 3 
3D 3 
39 3 
21 2 
31 2 

OA 1 ..;..;..;-
06 2 
16 2 
OE 3 
IE 3 

90 2 

eo 2 

FO 2 ---

24 2 M,V--M, 
2C 3 

30 2 ---
DO 2 

10 2 ----
00 I --1 -

50 2 



Assembly HEX 
Name Operltion Addressing Language OP No. "P" Statu, Reg. 

De~ription Mod. Form Cod. Byte, NZCIOV 

BVS 
Branch on overflow set Branch on V &1 Relative BVSOper 70 2 ---
ClC 
Clear clrry fllg O-+C Implied ClC 18 1 ~-

ClO 
Clear decimal mode 0-+0 Implied ClO 08 1 ~--

Cli 
0-+1 Implied Cli 68 1 ~ 

ClV 
Clear overflow flag O-+V Implied ClV B8 1 0 

CMP 
Compare merl)ory and A-M Immediate CMP #Oper C9 2 ..w-
accumulator Zero Page CMP Oper C5 2 

Zero Page, X CMP Oper, X 05 2 
Absolute CMP Oper CO 3 
Absolute, X CMP Oper, X 00 3 
Absolute, Y CMP Oper, Y 09 3 
(Indirect, Xl CMP (Oper, X) Cl 2 
(Indirect), Y CMP (Oper), Y 01 2 

CPX 
Compare memory and X-M Immediate CPX #Oper EO 2 ..w-
index X Zero Plge CPX Oper E4 2 

Absolute CPX Oper EC 3 

CPY 

f 
' - " " ___ ._._ J 

Compare memory and Y-M Immediate CPY #Oper CO, 2 ..w-
index Y Zero Page CPY Oper C4 2 

Absolute CPY Oper CC 3 

DEC 
Decrement memory M - l .... M Zero Page DEC Oper C6 2 ..;..J--
byone Zero Page, X OEC Oper, X 06 2 

Absolute OEC Oper CE 3 
Absolute, X OEC Oper, X DE 3 

OEX 
Decrement index X X - I -+X Implied OEX CA 1 ..;..J--
bycne 

DEY 
Decrement index Y Y - l-+Y Implied DEY aa 1 ..;..;--
bvone 

"3 
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Name Operation Addr ... ing 
Description Mod. 

EOR 
"Excfu,ive.()~' AVM"'A Immediate 
memory with Zero Page 
accumulator Zero Page. X 

Ab,olut. 
Ab,olute, X 
Ab,olute, Y 
(Indirect, X) 
(Indirect). Y 

INC 
Increment memory M+l"'M Zero Page 
byone Zero Page, X 

Absolute 
Absolute, X 

INX 
Increment index X X+l-+X Implied 
byone 

INY 
Increment index Y Y+l"'Y Implied 
by one 

JMP 
Jump to new location (PC+1I'" PCL Absolute 

(PC+2). ... PCH Indirect 

JSR 
Jump to new location PC+2~ Absolute 
saving return address (PC+l)'" PCL 

(PC+2) -+ PCH 

LOA 
Load accumulator M"'A Immediate 
with memory Zero Plge 

Zero Page, X 
Absolute 
Absolute, X 
Absolute, Y 
(Indirect, X) 
(Indirect), Y 

LOX 
Load index X M"'X Immedi.te 
with memory Zero Page 

Zero Page, Y 
Absolute 
Absolute, Y 

LOY 
Load index Y M'+Y Immediate 
with memory Zero Page 

Zero Page, X 
Absolute 
Absolute, X 
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Assembly 
ungulge 

Fonn 

EOR #Oper 
EOR Oper 
EOR Oper, X 
EOR Oper 
EOR Oper, X 
EOR Oper, Y 
EOR (Oper, X) 
EOR (Oper), Y 

INC Oper 
INC Oper, X 
INC Oper 
INC Oper, X 

INX . . 
INY 

JMP Oper 
JMP (Oper) 

JSR Oper 

LOA #Oper 
LOA Oper 
LOA Oper, X 
LOA Oper 
LOA Oper, X 
LOA Oper, Y 
LOA (Oper, X) 
LOA (Oper) , Y 

LOX #Oper 
LOX Oper 
LOX Oper, Y 
LOX Oper 
LOX Oper, Y 

LOY #Oper 
LOY Oper 
LOY Oper, X 
LOY Oper 
LOY Oper, X 

-'- ~ - .-

HEX 
OP 

Code 

49 
45 
65 
40 
60 
69 
41 
61 

E6 
F6 
EE 
FE 

EB 

CB 

4C 
6C 

20 

AS 
AS 
B5 
AD 
BO 
B9 
AI 
Bl 

A2 
A6 
B6 
AE 
BE 

AO 
A4 
B4 
AC 
BC 

No. 
Bytet 

2 
2 
2 
3 
3 
3 
2 
2 

2 
2 
3 
3 

1 

1 

3 
3 

3 

2 
2 
2 
3 
3 
3 
2 
2 

2 
2 
2 
3 
3 

2 
2 
2 
3 
3 
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Assemblv HEX 
Name Operltion Addres.ing ungulge OP No. ff".' Status Rag. 

Description Modi Form Code BI'1:es NZCIOV 

LSR 
0..AI-Shift right one bit (See Figure 11 Accumulator LSR A 4A 1 

(memory or ICCU· Zero Plge lSR Oper 46 2 
mulltorl Zero Page, X lSR Oper, X 56 2 

Absolute lSR Oper 4E 3 
Absolute, X lSR Oper, X 5E 3 

NOP 
No operltion No Operation Implied NOP EA 1 

ORA 
"OR" memory with AVM-+A Immediate ORA #Ope, 09 2 N-
accumulator Zero Page ORA Ope, 05 2 

Zero Page, X ORA Oper, X 15 2 
Absolute ORA Ope, 00 3 
Ab.olute, X ORA Ope" X 10 3 
Absolute. Y ORA Oee' , Y 19 3 
(Indirect, XI ORA (Oper, XI 01 2 
(lndirectl, Y ORA (Operl, Y 11 2 

PHA 
Push accumulator A~ Implied PHA 48 1 
on stack 

PHP 
Push processor status P ~ Implied PHP 08 1 
on 'tack 

PLA 
Pull accumulator At Implied PLA 68 1 ..AI--

( from ,tack 

PLP 
Pu II processor .tatus P t Implied PLP 28 , From Stack 
from stack 

ROl 
..;..;.j-Rotate one bi t left (See Figure 21 ACcumulator ROl A 2A , 

(memory or accu· Zero Plge ROlOper 26 ~ 
mulstor) Zero Plge, X ROl Oper, X 36 2 

Absolute ROlOper 2E 3 
Absolute, X ROl Oper, X 3E 3 

ROR 
Rotate one bit right (See Figure 31 Accumulator ROR A 6A , ../N-
(memory or ICCU- Zero Page ROR Oper 66 2 
mulater) Zero Page, X ROR Oper, X 76 2 

Absolute ROR Oper 6E 3 
Absolute, X ROR Oper, X 7E 3 
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Assemblv HEX 
Nam. Operotion Addressing Language OP No. lip" Status Reg. 

Description Mode Form Code S\"te< NZCIDV 

RTI 
Return from Interrupt ptpct Implied RTI 40 , From Stack 

RTS 
Return from subroutine PC t. PC+l .... PC Impl ied RTS 6D 1 - - -
SSC 
Subtract memory A - M-E .... A Immedilte SSC #Oper Ell 2 v.H.-
from accumulator Zero P.ge SBC Oper E5 2 
with borrow Zero Page, X SSC Oper, X FS 2 

Abs~lut. SSC Oper ED 3 
Absolute, X SSC Oper, X FO 3 
Absolute, Y SSC Oper, Y F9 3 
(Indirect, X) SSC (Oper, X) El 2 
(Indirect) , Y SSC (Oper), Y Fl 2 

SEC • 
Set carry flog I .... C Implied SEC . 38 1 - I - -

SED 
Set decimal mode 1 -+ 0 Implied SED F8 1 - --1-

SEI 
Set interrupt di5able 1-+ I Impliod SEI 78 1 - 1-
status 

STA 
Store Iccumulltor A-+M Zero Page STA Oper 85 2 ---
in memory Zero Page, X STA Oper, X 95 2 

Absolute STA Oper 80 3 
Absolute, X STA Oper, X 90 3 
Absolute. Y STA Oper, Y 99 3 
(Indirect. Xl STA (Dper, X) 81 2 
(Ind irect), Y ST A (Oper), Y 91 2 

STX 
Sto" indu. X X"M Zero ".gee STX Oper S6 2 - -til motmory Zero Page, Y STX Oper, Y 116 2 

AilIollJte STX Oper 8E 3 
STY 
StOtI' .ndrt_ Y Y-M Zt"oP~ STY Ope!' 84 2 ---.n "_mory Zero P.~ . X STY Ope!', X 84 2 

Abso h .. tr STY Ope!' 8e 3 
TA.)( 
T,.,."fn tc'CUmu!. t Ol A " X Impll~ TAX AA 1 ..,t,;.-
'Ol~a X 

lAY 
T,.-n tr'l' IlC'CUmu l l~Of A-V Impl ied TAY AS 1 vt.,/--10 Indta Y 

1 1~.,., .. ".,~ po.n,., Is -X Implied TSX SA , vt.,/--'0 Incka X 
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Assembly HEX 
Nam. Operation Addressing ungulg. OP No_ "p" Statu, Reg. 

Description Mod. Form Code Byte. NZCIDV 

TXA 
Transfer index X X .... A Implied TXA BA 1 ..;v--
to accumulator 

TXS 
Trander index X to X .... S Implied TXS 9A 1 - --
stack pointer 

TVA 
Transfer index Y y .... A Implied TVA 9B 1 ..;v-
to accumulator 

· . -- ----
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HEX OPERATION CODES 

00 - BRK 2F - NOP 5E - LSR - Absolute, X 
01 - ORA- (Indirect, X) 30 - BMI 5F - NOP 
02 - NOP 31 - ANO- (Indirect), Y 60 - RTS 
03 - NOP 32 - NOP 61 - AOC- (Indirect, X) 
04 - NOP 33 - NOP 62 - NOP 
05 - ORA- Zero Page 34 - NOP 63 - NOP 
06 - ASL - Zero Page 35 - AN 0_ Zero Page, X 64 - NOP 
07 - NOP 36 - ROL- Zero Page, X 65 - AOC- Zero P~ge 
08 - PHP 37 - NOP 66 - ROR- Zero Page 
09 - ORA- Immediate 3B - SEC 67 - NOP 
OA - ASL - Accumulator 39 - AN 0- Absolute, Y 6B - PLA 
DB - NOP 3A - NOP 69 - AOC - Immediate 
DC - NOP 3B - NOP 6A - ROR- Accumulator 
00 - ORA- Absolute 3C - NOP 6B - NOP 
DE - ASL - Atlsolute 3D - ANO- Absolute, X 6C - JMP - Indirect 
OF - NOP 3E - ROL- Absolute, X 60 - AOC- Absolute 
10 - BPL 3F - NOP 6E - ROR- Absolute 
11 - ORA- (Indirect) , Y 40 - RTI 6F - NOP 
12 - NOP 41 - EOR- (Indirect, X) 70 - BVS 
13 - NOP 42 - NOP 71 - AOC- (Indirect), Y 
14 - NOP 43 - NOP 72 - NOP 
15 - ORA- Zero Page, X 44 - NOP 73 - NOP 
16 - ASL - Zero Page, X 45 - EOR - Zero Page 74 - NOP 
17 - NOP 46 - LS R - Zero Page 75 - AOC- Zero Page, X , lB - CLC 47 - NOP 76 - ROR- Zero Page, X ! 
19 - ORA- Absolute, Y 4B - PHA 77 - NOP 
lA - NOP 49 - EOR- Zero Page 7B - SEI 
lB - NOP 4A - LSR - Accumulator 79 - AOC- Absolute, Y 
lC - NOP 4B - NOP 7A - NOP 
10 - ORA- Absolute, X 4C - JMP - Absolute 7B ·- NOP 

. IE - ASL - Absolute, X 40 - EOR - Absolute 7C - NOP 
IF - NOP 4E - LSR -'- Absolute 70 - AOC - Absolute, X NOP 
20 - JSR 4F - NOP 7E - ROR- Absolute, X NOP 
21 - ANO- (Indirect, X) 50 - BVC 7F - NOP 
22 - NOP 51 - EOR - (Indirect), Y BO - NOP 
23 - NOP 52 - NOP Bl - STA - (Indirect, XI 
24 - BIT - Zero Page 53 - NOP B2 - NOP 
25 - ANO- Zero Page 54 - NOP B3 - NOP 
26 - ROL- Zero Page 55 - EOR- Zero Page, X B4 - STY - Zero Page 
27 - NOP 56 - LSR - Zero Page, X B5 - STA - Zero Page 
2B - PLP 57 - NOP B6 - STX - Zero Page 
29 - ANO- Immediate 5B - CLI B7 - NOP 
2A - ROL- Accumulator 59 - EOR- Absolute, Y BB - DEY 
2B - NOP 5A - NOP B9 - NOP 
2C - BIT - Absolute 5B - NOP BA - TXA 
20 - ANO- Absolute 5C - NOP BB - NOP 
2E - ROL- Absolute 50 - EOR- Absolute, X 8C - STY - Absolute 
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80 - ST A - Absolute 84 - LOY-Zero Page, X 08 - NOP 
8E - STX - Absolute B5 - LOA- Zero Page, X DC- NOP 

I 8F - NOP B6 - LOX- Zero Page, Y DO - CMP - Absolute, X 
90 - BCC B7 - NOP DE - DEC- Absolute, X : 91 - STA - (Indirect), Y BB - CLV DF - NOP , , , 
92 - NOP B9 - LOA- Absolute, Y EO - CPX - Immediate i , 
93 - NOP BA- TSX E 1 - SBC - (I ndirect, X) 
94 - STY - Zero Page, X BB - NOP E2 - NOP 
95 - ST A - Zero Page, X BC - LDY - Absolute, X E3 - NOP , 
96 - STX - Zero Page, Y BO - LOA- Absolute, X E4 - CPX - Zero Page 

' , 
j 

97 - NOP BE - LOX- Absolute, Y E5 - SBC - Zero Page 
96 - TYA BF - NCP E6 - INC - Zero Page i . 

99 - STA - Absolute, Y CO - CPY - Immediate E7 - NOP 
9A - TXS Cl - CMP - (Indirect, X) E6 - INX 
96 - NOP C2 - NOP E9 - SBC - Immediate 
9C - NOP C3 - NOP EA- NOP 
90 - STA - Absolute, X C4 - CPY - Zero Page EB - NOP 
9E - NOP C5 - CMP - Zero Page EC - CPX - Absolute 
9F - NOP C6 - DEC- Zero Page ED - SBC - Absolute 
AD - LOY-Immediate C7 - NOP EE - INC - Absolute 
Al - LDA- (Indirect, X) C8 - INY EF - NOP 
A2 - LOX- Immediate C9 - CMP- Immediate FO - BEQ 
A3 - NOP CA- DEX F 1 - SBC - (Indirect). Y 
A4 - LDY - Zero Page CB - NOP F2 - NOP 
AS - LDA- Zero Page CC - CPY - Absolute F3 - NOP 

( A6 - LOX- Zero Page DC - CMP - Absolute F4 - NOP 
1 A7 - NOP CE - DEC- Absolute F5 - SBC - Zero Page, X 
I A6 - TAY CF - NOP F6 - INC - Zero Page, X -- .. -_ . . .. 

A9 - LOA- Immediate DO - BNE F7 - NOP AA- TAX 01 - CMP - (Indirect), Y FB - SED AB - NOP 
02 - NOP F9 - SBC - Absolute, Y AC - LOY - Absolute 03 - NOP FA~ NOP AD:" Absolute 
04 - NOP FB - NOP AE - LOX- Absolute 05 - CMP - Zero Page, X FC - NOP AF - NOP 
06 - DEC - Zero Page, X FO - SBC - Absolute, X BO - BCS 
07 - NOP FE - INC - Absolute, X Bl - LOA- (Indirect), Y 
08 - CLO FF - NOP B2 - NOP 
09 - CMP - Absolute, Y 

B3 - NOP 
OA- NOP 
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6592: The name of the microprocessor which is the 
brain of the MPF-II. Manufacturers of this microproces-
sor .include Rockwell, Synertek, MOS Technology. . 

Address: When used as a noun, ' 
given to a memory location. 
ranges from 9 to 65535. As 
specific memory location. 

it is the specific value 
The memory of the MPF-II 
a verb, to refer to a 

Addressing Mode: The methods with which a microproces­
sor refers to memory locations. The 6592 has thirteen 
addressing modes. Thus, it has thirteen ways of 
referring to memory. 

Analog: Using continously variable numbers to 
represent physical quantities such as voltage, length, 
resistance, etc. (Contrasted with digital). 

AND: A logical operator or binary function that has 
the property that if P (an input) . statement and 0 
(another input) statement are both true, then P AND 0 
are true (positive or on), false (negative or off) if 
either is false or both are false. 

ASCII: American Standard Code for Information 
Interchange (often called USASCII). A standard 8-bit 
information coding system that assigns a unique value 
from 9 to 127 to each of 128 characters, numbers, . 
special characters, and control characters. It is used 
widely with most computers and terminals and can be 
transmitted parallel or serial. 

Assembler: A program used to convert a source assembly 
language program, including mnemonics and symbols, to 
an object code (in binary representation) that can be 
recognized by the computers. 

Assembly language: The structure of this programming 
language is similar to that of machine code language. 
Programs written in assembly language consist of mnemo­
nics, symbols, and values. It is much more efficient 
to program in assembly language than to program in 
other programming languages. 

BASIC: Beginner's All-purpose Symbolic Instruction 
Code. Developed at Dartmouth College by Kemney and 
Kurtz in 1963, is probably one of the easLest program­
ming languages to learn and master, and is probably the 
most widely used langu~ge for home and personal compu­
ters. 
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Binary: ' "i.- "numbe-r system with only two digits w"w andl 
w1w. Inside all computers, binary arithmetic operations . --------~-­
are used for quick computing. 

Binary function: 
electronic circuit 
only one output. 
signals. 

An operation performed by an 
which has one or more inputs and 

All inputs and outputs are binary 

Bi~: The most basic unit of data that can be 
recognized and processed by all computers. A bit is 
either" or 1. Bits can be grouped to form larger unit 
of information--nibble, byte. 

Board: See Printed circuit board. 

Bootstrap (boot): To start a system from a wcold w reset 
cycle. This term was derived from the sense that the 
computer intends to get itself started by pulling its 
bootstraps. 

Buffer: An area in the memory in whfch information is 
to be stored temporarily, and will be output or proces­
sed later. 

Bug: An error. A hardware bug is 
mechanical, or electronic defect that 
the normal operation of a computer. A 
a mistake in programming. 

an electrical, 
interfers with 
software bug is 

Bus: A group of wires used to carry a set of related 
signals or information from one place to another. 

Byte: A basic unit of information that is stored or 
processed by the computer. In some computers, a byte 
consists of seven bits. But in most of today's compu­
ters, a byte is made up of eight bits. For a byte 
consisted of eight bits, one byte can represent or hold 
a value of from " up to 255. Each character in the 

I ASCII character set can be represented by one byte. 
Each and every memory location of the MPF-II is one 8-
bit byte. 

Call: As a verb. To leave the program or the subrou­
tine which is now being executed, jump to another 
program and execute that program, and then return to 
the original program. As a noun, an instruction that 
calls a subroutine or program. 

Character: One symbol ?f a set of basic symbols such 
as those corresponding to the keys on a standard type­
writer keyboard. The symbols usually include ' the deci­
mal letters from" to 9, the letters from A through Z, 
punctuation marks, operation symbols, or other special 
signs the computer can read, write, and process. 
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Chip: The equivalent of integrated circuit--tiny sll~ ____ __ 
con chip on which electronic circuits are implemented 
on a thin metal oxide film. 

Code: As a noun. A system of symbols for representing 
data or instructions. 

cold-start: To begin to operate computer which has 
just been turned on. 

Color burst: The signal that color TV sets recognize 
and convert to the color dots which are then displayed 
on the TV screen. Without the color busrt signal, all 
pictures would be black-and-white. 

Computer: Any device that can receive and store a set 
of instructions and information and process them in a 
predeermined and predictable way. 

Control character: Characters in ASCII character set 
which have no graphic represenation, and thus can not 
be seen on the screen. These charaoters are used for 
various control functions. . 

CRT: Cathod ray tube. Usually used to describe any 
device that has a TV screen. 

Cursor: A special symbol on a screen, showing the 
position where a character can be typed in. 

Data: Information of any type. 

Debug: Find and correct errors. 

DIP: Dual in line package. It is the most 
package method for integrated circuits. It 

I parallel rows of pins. The numbers of pins 
corne in 14, 16, la, 20, 24, 40. 

popular 
has two 

usually 

Disassembler: A program used to convert object machine 
code programs to assembly language programs. 

Display: As a noun, denotes any device that displays. 
Usually, the video display is a TV screen. 

Edge connector: 
printed circuit 
exchanging. 

A connector to which the edge 
board can plug for electronic 

of a 
signal 

Entry point: Specific points or places in a subroutine 
where control can be transferred and re-entered. The 
entry point usually corresponds to a new or different 
function to be performed. 
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i Exclusive OR: A binary function whose result is ·off· ,. ____ __ 
I· ~'r "fa'ise" when both inputs are ·on·- (true) or ·off" I (false); "on" when only one input is "on" (true). 

I Format: A predetermined ways to arrange characters, 
, lines, punctuation, lines, etc. As a verb, to specify 

the form of a format. 

Graphic: Visiable as a distinct, recognizable shape or 
color. 

Graphics: A capability or a system to display graphic 
items. 

Hardware: The physical components of a computer. 

HC: Hard copy. As a verb, to print what is on the 
screen onto paper, using a printer. 

Hexadecimal: A number system in which the decimal e 
through 9 are used to represent the hexadecimal e 
through 9, and the decimal values Ie through 15 are 
represented by the letters from A to F. The hexadeci­
mal values in this manual end with an H. 

High level language: The programming languages that 
are close to human languages. 

High order: The most important, or item which contains 
the highest value, of a set of similar items. The high 
order bit is the leftest or the most significant bit. 

High part: The high order byte of a two-byte address. 
In decimal, the high part of an address is the quotient 
of the address divided by 256. In 65e2 and many other 
microprocessors, the high part of an address comes last 
when stored in memory. 

Hz: Hertz, a measurement unit of frequency, cycle per 
second. 65e2 operates at 1,023,000 Hz. 

I/O: Input/Output. 

Input: As a noun, 
devices to a computer. 
external components. 

data which flows from external 
As a verb, to send data from 

Input/Output: The software or hardware that exchanges 
data with the external devices. 

Instruction: In a program, the smallest unit of data 
that can be operated upon, processed by a microproces­
sor (CPU). In 6502 machine language, a instruction may 
come in one, two, or three bytes. 
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r--Integrated circuit: A small, thin silicon wafer into r-- which complicated electronic circuit has been imple­
mented. A single IC can hold from ten to ten thousand 
discrete electronic components. These ICs are usually 
packaged in DIP. " 

Interface: An exchange of information 
device and another, or the device that 
exchange possible. 

between 
makes 

one 
such 

Interpreter: A program that converts high level pro­
grams to executable machine codes and execute the 
interpreted machine codes. 

Interrupt: A physical effect that causes the computer 
to jump to and execute an interrupt service subroutine 
(a subroutine that requests the CPU to halt its current 
job and service the subroutine that made the request.) 
When the computer completed servicing the requesting 
subroutine, control is returned to where ~he CPU was 
previously interrupted. 

K: Stands for the Greek prefix ·kilo·, meaning one 
thousand. In computer usuage, it means 210, or 1,024. 

Kilobyte: K bytes, 1024 bytes. 

Language: A computer language is a set of characters 
or a code that is used to form symbols, words, etc., 
and the rules for combining these into meaningful com­
munications that can be understood by man and the 
computer. 

Line: On a screen, a line is a horizontal string of I 

graphic symbols, extending from one end of the screen 
to the other. In the MPF-II, an input line is a string 
of up to 256 characters, terminated by the control 
character return. 

Low level language: Fundamental computer languages 
whose structure is suitable for the computer to recog­
nize and process. The assembly language is a Jow level 
language. 

Low order: The least important, or item with the least 
value in a set of similar items. The low order bit of 
a byte is the rightmost bit of the byte. 

Low part: In a two-byte address, the low order part is 
the low order byte of the two-byte address. 

Machine language: 
by the computer. 
of binary values 

The language that can be understood 
Basically, it comes in binary. Sets 

are grouped to form operation codes 
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J r (opcode) that specify the operations to be performed by 

the computer. The opcodes operate upon, or sometimes 
without, operands (represented also by binary values). 
An instruction may consist of an opcode and an operand, 
it may also be an opcode. · 

Memory address: A value assigned to a memory location. 
, An address only corresponds to a single memory 

location. The address of a memory location may be 
expressed in hexadecimal or decimal. For the MPF-II, 
an address is a two-byte value. 

Memory location: The smallest unit of data that can be 
processed by the computer. It is also the smallest 
unit of information of a memory map to which the 
computer can refer. A memory location corresponds with 
a specific address and a unique value. 

Memory map: · The set of all memory locations which the 
microprocessor can address directly. It is used as a 
graphic representation of a computer:system's memory. 

Microcomputer: 
sor. 

A computer whose CPU is a microproces-

Microprocessor: An IC that understands and executes 
machine language programs. 

Mnemonic: A set of symbols designed to help memorize 
data that is difficult to remember. In assembly lan­
guage, each instruction is represented by a mnemonic. 

Mode: A condition or set of conditions under which a 
set of rules apply. 

Monitor: 1) A program that supervises and services all 
user's programs. It enables a programmer to operate 
the computer with assembly programs. 2) a close-circbit 
TV receiver. 

Multiplexer: An electronic circuit which has many data 
inputs, several selector inputs, and one output. 

Mux: Multiplexer. 

Nibble: Half of a byte, or four bits. 

Opcode: A machine language instruction. 

Or: A binary function whose output is true or ·on· if 
both or one input is true (·on·). 

Output: As a noun, data generated by the computer 
whose destination is the outside world. As a verb, the 
process of generating such a data. 
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r-JPage: 1) A unit of measureme~t for the quantity of · 
memory. A page of memory holds 256 bytes. 2) A full" 
screen of information on a video display. 

Pascal: 1)' A famous French scientist. 
programming language. 

PC board: Printed circuit board. 

peripheral: Devices connected to the computer. 
peripherals are input and/or output devices. 

2) A 

Most 

Personal computer: Computers with memory, languages, 
and peripherals which are suitable for use in a home, 
office, or school. 

Pin-out: 
an IC. 

A description of the function of each pin on 

Printed circuit board: A board of fiberglass or epoxy 
on which a thin layer of metal has been applied, and 
the~ etched away to form traces. El~ctronic components 
can be attached to the traces for exchanging signals. 
Small PC board are usually called cards. 

Program: A sequence of instructions created for 
perform a specific task. 

PROM: Programmable Read Only Memory. It is a ROM 
whose contents can be altered by electrical means. 
Information stored in PROM remains unchanged when the 
power is turned off. The contents in PROMs can be 
erased by ultraviolet light and be reprogrammed. 

Prompt: A special symbol which indicates the beginning 
of an input line. 

RAM: Random Access Memory, the memory IC to and from 
which data can be written and retrieved freely. The 
contents of RAM will disappear as soon as the power is 
turned off. 

ROM: Read Only Memory, the memory IC in which data is 
stored permanently and can not be altered. The data in 
ROM remains intact even if the power is turned off. 
ROMs are ususally used to store important programs or 
data such as the monitor program. Data in ROMs is 
implemented there in the manufacturing process. 

Reference: 1) The 
reference books. 2) 
a memory location. 

source of information, such as 
As a verb, the action of accessing 
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program which calls it. 

Run: . Execute a program in accordance with the sequence 
of th~ instrucions in the program. 

Scan line: A single beam of a cathode beam across the 
L inner surface of a cathode ray tube. 

Schematic: A diagram 
interconnections and 
device. 

which illustrAtes the electrical 
the circuitry of an . el~etr ~ nic .-

Scroll: To move all the text on a screen up one line. 

Soft switch: A switch, usually a toggle type (on/off) 
switch, controlled by the software. 

Software: Programs that request the hardware to do 
something. 

Stack: An area in memory used to tempDrarily store 
data. Data is stored in a stack first-'jn last-out. 
The data which is first stored in the st.J.ck is retr­
ieved last. A programmer stores (PUSH) data onto the 
stack, and retrieves (POP) it fr~m the stack. 

i 
. I 

Strobe: A selection signal which ndlC;"'tes the 
occurence of a specific event. 

Subroutine: A program that can r p executed, using the 
CALL instruction • 

.Syntax: The rules governing sentence structure in a 
language. 

Text: A collection of characters. 

Toggle switch: An on/off switch which has two states-­
either on or off. 

Trace: An etched conducive line on a PC board. 

Video: 1) Any 
cathode ray tube. 

information that is displayed on a 
2) ( ,.'1.'~~~.in'1 that is visible. 

Warm-start: 
programmer 
system. 

To re-initialize a computer system after a 
lost control of a program or the operating 

. 
Window: The segmented portion of a screen i: called a 
window within which information is displayed. 
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Chapter 1 Unpacking and Installation DOS:file 

It is assumed that the reader is already familiar with 
the Apple II OOS Manual 

1. Unpacking the Floppy Disk Interface (FDI) 

Welcome to the Multitech floppy disk interface card. 
Upon unpacking, you will find: 

1) The FDI itself. 
2) This manual. 
3) The diskette containing the following convertor 

programs: 

Filename 

FIO.COVT 

COPY.COVT 
COPYM.OBJ 

Function 

Apple OOS to MPF-II ODS, which has 
no filename. 
The Apple FlO (file developer) to 
MPF-II FID, whose filename is 
FIO.COVT. 
The Apple COPYA to MPF-II COPYM, 
whose filename is COPYA.COVT. 

Other programs on the diskette are: 

HELLO 
O/X GAME 
NURSE 

DEMO-GRAPH 
DEMO-300-CCC 

The greeting program--HELLO. 
The O/X g.ame. 
The MPF-II self-diagnosis program--
Micro-Nurse. _ 
The graphics demonstration program. 
The demostration program for 
Chinese Character Controller (CCC). 
The RENUMBER utility program. RENUMBER 

RENUMBER INSTRUCTIONS 

DEMO-SONG-SSG 

The instructions on how to use the 
RENUMBER utility. 

The demostration program for Speech 
and Sound Generator (SSG). 

4) TWo floppy diskettes: One contains the convertor 
programs and other programs mentioned above and the 
other is a blank diskette. 

2. Installation 

Before inserting the FOI to the edge connector of 
the MPF-II, make sure the power to the MPF-II is 
turned off. Otherwise, permanent damage may be 
caused to the FOr. 

1) Insert the For to the edge connector of the MPF-II 
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caused to the FOI. 

1) Insert the FOI to the edge connector of the MPF-II 
as illustrated in Fig. 1-1. Note that the side 
labeled with the floppy disk interface should face 
up. Otherwise, it can not be plugged into the edge 
connector of the MPF-II. 

2) Insert the flat cable to the FOI as illustrated in 
Fig. 1-2. Note that the side of the cable connector 
with a small protrusion should face downwards when 
making the connection. 

3) Turn on the power. 

2 
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The face of FDI Power 

=-Ioppy Disk Drive 
MPF-II 

Fig. I-I 

The back of FDI 

Cable 

Fig. 1-2 
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Convert Your Apple II DOS 

to MPF·II DOS 

1. set up the disk drive system while power-off. 

2. Insert the diskette containing the convertor program 
into the drive. 

3. Turn on the power. The display will show 

.*****.****.********** ••• *.********** 
* APPLE DOS TO MPF-II DOS CONVERTOR * 
*.*.***.*.******** ••• *****.* •• *.****. 

4. When the screen displays 

-INSERT DISKETTE CONTAINING APPLE DOS 
PRESS RETURN KEY TO CONTINUE-, 

take out the diskette currently in the drive and 
slide in' the diskette containing Apple DOS. 

5. Press carriage return key I~I and the screen will 
show 

READING. 

3 
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At this time, the MPF-II is reading in the Apple 
DOS. 

a. If the MPF-II finishes reading correctly, the 
screen will display 

-READ COMPLETE-, 

-.;,. . 

You can proceed to step 6. 

b. If error message 

-APPLE DOS DISKETTE READ ERROR-

shows up on the screen, turn off the power, take 
out the diskette containing Apple DOS and repeat 
the reading procedure from step 2. 

6. When the screen shows 

-PLEASE TAKE ORIGINAL DISKETTE AWAY. 
AND INSERT A NEW DISKETTE. 
THE NEW INSERTED DISKETTE WILL BE 
FORMATTED. 
PRESS RETURN TO CONTINUE.-, 

insert a new diskette. 

4 
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7. Press the carriage return key ~ and the screen 

will display 

-FORMATTING-. 

-. 
This is to tell you that the MPF-II is focmatting " 
the diskette you just inserted. 

a. If the formatting is done successfully, the 
screen will show 

-FORMAT COMPLETE-. 

You can proceed to step 8. 

b. If the screen shows -FORMAT ERROR-, repeat from 
step 6. 

8. When the MPF-II starts writing MPF-II DOS, the 
screen will display 

-START WRITING-

5 



~ -.. , 

," , 
", 

a. If the screen shows 

·O.K. COMPLETE·, 

proceed to step 9. 

b. If the screen shows 

·WRITE ERROR·, 

repeat from step 6. 

9. Turn off the 
By doing so, 
DOS to MPF-II 

power off 
you have 

DOS. 

and then turn on the power. ; 
finished conversion of Apple I 

Note: 

1. If the screen gets blurred after you booted the MPF­
II DOS with the new, converted master diskette, 
don't feel bad. Type in the command ·HOME· and then 
press I~I, the blurred display will disappear. 
Then type in the following HELLO (greeting) program: 

111 TEXT 
211 PRINT "MPF-II DOS VERSION 2.1 mm/dd/yy· 

Save this program will the statement SAVE HELLO. 

Note the ·mm/dd/yy" is the date on which you convert 
the Apple DOS to MPF-II DOS. 

2. After you have made your own MPF-II DOS master 
diskette, you can use that diskette to boot your DOS 
the same way as described in Apple II DOS Manual. • 
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Convert the 

COPYA program for MPF·II 

1. When prompted by the ">" on the screen, input "BRUN 
COP~.COVT" and press the carriage return key I~I. 

'. 2. The screen will first get clear and then display " 

APPLE COpy TO MPF-II COpy CONVERTOR 

3. When the screen shows 

INSERT DISKETTE CONTAINING APPLE COPYA. 
PRESS RETURN KEY TO CONTINUE 

Put the diskette containing Apple COPYA into the 
disk drive and press the carriage return key I~I. 

After the carriage return key is hit, the MPF-II 
will be reading the COPYA program. The screen will 
show 

READING 



.. 
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4. When the MPF-II finished re~ding, the screen will 
displ~y 

READ COMPLETE 
PLEASE TAKE THE ORIGINAL DISKETTE AWAY 
AND INSERT A NEW DISKETTE 
WHICH HAS BEEN FORMATTED BY 
MPF-II DOS OR APPLE DOS 3.3 
PRESS RETURN KEY TO CONTINUE 

a 
or 

In response to the screen message, slide in 
diskette which has been formatted by MPF-II DOS 
APPLE DOS 3.3 and press the carriage return key reJ 

5. At this moment, 
COPY program to 
disk drive. The 

the MPF-II is writing the 
the diskette just inserted 
screen will show 

revised 
into the 

START WRITING 

6. When the write operation is finished, the screen 
will show 

O.K. COMPLETE 

7. The the converted program is renamed COPYM. 

B. When you execute the COPYM program itself, you m~y 
be prompted by the MPF-II for slot or drive numbers. 
Enter 1 for both, when prompted, because only o~e 
slot and drive are in use. 

.. 
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Convert the 

FI D program for MPF·II 

: 1. When prompted by the ->- on the screen, input -BRUN 
FID.COVT- and press the carriage return key I~I. 

2. The screen will first get clear and then display 

***** •• * ••• *.* ••• ********************** 
*APPLE FID TO MPF-II FID CONVERTOR* 
******** * ********.*******************.* 

3. When the screen shows 

INSERT DISKETTE CONTAINING APPLE FID 
PRESS RETURN KEY TO CONTINUE 

Put the diskette containing Apple FID into the disk 
drive and press the carriage return key ~. 

After 
will 
show 

the ca~riage return key is hit, the MPF-II 
be reading the FID program. The screen will 

READING 

" 
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4. When the MPF-II finished reading, the screen will 
display 

-. READ COMPLETE 
PLEASE TAKE THE ORIGINAL DISKETTE AWAY 
AND INSERT A NEW DISKETTE 
WHICH HAS BEEN FORMATTED BY 
MPF-II DOS OR APPLE DOS 3.3 
PRESS RETURN KEY TO CONTINUE 

In response to the scr een message, slide in a 
diskette which has been formatted by MPF-II DOS or 
APPLE DOS 3.3 and press the carriage retorn key ~ 

5. At 
FlO 
disk 

this moment, the MPF-II 
program to the diskette 
drive. The screen will 

START WRITING 

• 

is writing the revised 
just inserted into the 
show 

6. When the write operation is finished, the screen 
will show 

O.K. COMPLETE 

7. When you excute the FID program itself, you may be 
prompted by the MPF-II for slot or drive numbers. 
Enter 1 for both, when prompted, because only one 
slot and drive are in use. 

r • . : 
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Chapter 5 operating Other Programs 

After you boot the DOS, you can try the other programs 
provided by Multitech. 

1. Since a greeting program is already on your MPF-II 
DOS diskette, each time you boot the DOS the screen 
should show 

MPF-II DOS VERSION 2.1 mm/dd/yy 

On the diskette containing the convertor programs, a 
HELLO program is also provided. You can run this 
program by typing 

>RUN HELLO <--' 

2. Run the 
program 
together 
program, 
diskette. 

program whose filename is O/X GAME. This 
is on the diskette provided by Multitech 
with the convertor programs. To try this 

open the disk drive and insert that 
Then type 

>RUN O/XGAME <--' 

3. COPYM is the program which moves all the files on a 
diskette to another. This program is on the new 
diskette which contains the object code converted by 
the COPY.COVT convertor. 

a. Type 

>RUN COPYM 

On the last line of the screen message, you will 
see 

PRESS RETURN KEY TO BEGIN COPY 

b. ' After typing <--', the last line of the screen 
will display 

INSERT ORIGINAL DISK AND PRESS RETURN 

c. Insert the diskette from which 
copied, and press the <--' key. 
the screen will show 

files are to be 
The last line on 

INSERT DUPLICATE DISK AND PRESS RETURN 

d. Insert a blank diskette and press the <--' key. 

e. Repeat steps band c until the screen shows 

DO YOU WANT COPY ANOTHER? 

8 
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Chapter 5 Operating Other Programs 

In the following examples demonstrating how to try 
the various programs. You can use the CATALOG 
command to locate the related file (program). 

4. FlD 

Type 

>BRUN FID <-' 

, 

9 
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Chapter 5 Operation of Other Programs 

• 
Then the screen will display nine 
perform the nine functions, follow 
displayed on the screen. 

functions. To 
the instructions 

5. NURSE 

Type 

>RUN NURSE (-' 

Then follow the instructions displayed on the screen 
to perform a health check for the MPF-II. 

6. DEMO-GRAPH 

Type 

>RUN DEMO-GRAPH (-' 

Then follow the 
, to examine the 
You can also 
program. 

instructions displayed on the screen 
graphics capabilities of the MPF-II. 
use the LIST command to list this 

7. DEMO-31Hl-CCC 

Note that when you run this program, a CCC should be 
connected to the MPF-II. Before ' executing this pro­
gram, you should follow the procedures listed as 
follows: 
1) Connect the CCC and the FDI to your MPF-II. 
2) Boot the DOS while the switch of the CCC is off. 
3) Turn on the switch of the CCC. 
4) Press the RESET key on the MPF-II keyboard. 
5) Enter the monitor by typing CALL-ls9. 
6) Change the values of two memory locations--68 and 

Hl00--by typing 

@6B:10 
@Hl00:0 
@CONTROL C (--' 

Then you can run the program by typing 

>RUN DEMO-300-CCC (-' 

Then follow the instructions displayed on the 
screen. 

Why change the two values at step 6? The CCC, when 
used together with MPF-II, will occupy the memory 
range (of the MPF-II) from memory location 800 
(hexadecimal) to FFF. Therefore, the RAM area from 
800 to FFF can not be stored with a program. Then, 

1 
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Chapter 5 Operating Other Programs DOSl:flle 

where do we load the program DEMO-300~CCC? From 
location 1000 (hexadecimal) and upwards. Because 
the value at location 68 points to the starting 
address of the BASIC program to be exeuted, 10 is 
stored at location 68. The program of DEMO-300-CCC 
actually starts from location 1001. The location 
preceding the starting address of the BASIC program 
in RAM should always be stored with zero. 
Therefore, zero is put into location 1000. 

After ·this program is executed, . the program 
pointer--formed by locations 67 and 68--will contain 
the value 01 and 10, respectively. That means when 
the monitor searchs for a program to execute, it 
will search the locations 67 and 68. Please refer 
to Chapter 6 for a detailed description of memory 
mapping of the RAM after the MPF-II is connected 
with the CCC. Thus, you have to follow the 
procedures described below if you want to execute a 
program after executing the DEMO-300-CCC program. 

a. Turn off the power of the MPF-II. 
b. Turn off the switch on the CCC (Or disconnect the 

CCC from the MPF-II.) 
c. Turn the MPF-II DOS on. 
d. Execute the program. 

8. DEMO-SONG-SSG 

Type 

>RUN DEMo-SONG-SSG <--' 

Note that when you run this program, an SSG should 
be connected to the MPF-II. When this program is 
being run, music will be generated by the SSG and 
musical scores will be displayed on the screen. 

9. RENUMBER 

It is a utility program that can rearrange the 
statement numbers of a BASIC program. Before 
running this program, run the program RENUMBER 
INSTRUCTIONS for a detailed instructions on how to 
use the RENUMBER utility. 

Before running the RENUMBER utility, note that \fter 
execution of the RENUMBER utility program, the 
pointer (which points to the starting location of the 
program when the monitor program searches a program 
to execute in RAM) will point to the location 4001 
(hexadecimal). 

The locations 67 and 68 are used as program start 
pointer. The values contained in these two 

2 
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Chapter 5 Operating Other Programs DOS1:fl1e 

locations are recognized by the monitor-· as the 
location from where the program to be executed can 
be fetched. Normally, the values contained in these 
two locations are 801 (hexadecimal). Refer to 
Chapter 6 for a detailed description of the memory 
map of MPF-II-DOS. 

After typing 

RUN RENUMBER <--' 

Follow the instructions displayed on the screen. 
Note that after typing in "RUN RENUMBER <--" the 
MPF-II will not begin th renumber process until you 
press the "," character on the keyboard. Various 
command tails such as H, H, S, or E can be added to 
the RENUMBER command '&'. (Refer to the instruc­
tions printed out by the RENUMBE~ INSTRUCTIONS on 
how to add command tails.) 

WARNING: You can renumber ONLY BASIC program. 
If a program is written in-as5embly program, wholely 
or partly, you can not use the RENUMBER utility. 
Some BASIC program may contains sections of assembly 
language subroutines. While programming in BASIC, 
some programmers may use the POKE command to put 
into a memory block machine code instructions. In 
this case, the RENUMBER utility may not work • 

WARNING: NEVER run a renumbered program immediately 
after it is renumbered. You should follow the 
following procedures if you intend to run the ' 
renumbered program: 1) Save the renumbered program 
on diskette. 2) Turn off the power and then turn on 
the power. 3) Load the renumbered program from 
diskette into the MPF-II and then run the program. 
If you don't follow the procedures mentioned above, 
you are running the risk of ruinning you program. 

A second way to run the renumbered program 
Save the renumbered program on diskette. 2) 
values of two memory locations--68 and 
following the following procedures 

Type 

>CALL-159 (Enter the monitor) 

is: 1) 
Set the 
800--by 

@68:08 (Set the starting address of the BASIC 
program you want to execute to 800.) 

@800:00 (The starting address of the BASIC program 
actually starts from 801 in RAM. The value 
in the memory location in front of the 
starting address of the BASIC program 
should always be zero.) 
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Chapter 5 Operating Other Programs DOS1:file 

@CONTROL C <--' (Reenter BASIC) 

3) Execute the renumbered program or other programs. 

Note that after using the RENUMBER utility, if 
want to execute other programs contained on 
diskette provided by Mu1titech, you must reset 
program start pointer--put 91 to location 67 and 
to location 68--with the following POKE command: 

POKE 104,8 

(The content of location 67 is 1 constantly.) 

10. COPY.COVT 

Type 

>BRUN COPY.COVT <--' 

11. FlD. COVT 

Type 

>BRUN FID.COVT <--' 

4 
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Ch8pter 6 DOS Memory M8p Pilen8me DOS2 

To enable 8 user to use MPF- II DOS, a memory m8p of the 
MPF-Il is provided as. follows (Fig. 6-1): 

When the MPF-II is connected with a disK drive, or a 
Chinese Character Controller (CCC), some RAM space will 
be occupied or used by these peripneral devices. In 
case your MPF-II is connected to external devices such 
as a disK drrive, you must understand the exact RAM 
area which is available to you. Fig. 6-2 provides a 
comparative memory map of the MPF-II. 

''''' Num .. r: 1Il~: 
Dei",.1 H .. 
0 SOl!> 
1 S01 ;f.:1:It1ft§ 
Z S02 CElW '-}.. rllJi l& 
3 S03 ~A ~ fI1 £i'< Ii 'I: 
4 104 
& SOl Ili"@~ 

• SOl ii:iiU:: 
7 S07 

• SOB "i)" .~ III fI'l 
~ SOl RAM 
lG -11 lOB 
n laiC ......... 
31 "F 
32 C2GI 

* X - iIf '" ~ BUll itIi'" IlII .......... 
III l!fli JI: ~ ff II[ 

83 I3F 
t4 I4G ......... ~ 
159 I8F 
110 lAO *X- ilf ",ltllfll.'" ......... ~1I111 ~ Z': lUI ff;;: 
181 I8F 
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6.1 Ram Available to a User 
--When the MPF-II stands alone 

When the MPF-II Is not connected with the CCC or disk 
drive, the RAM area available to a user (the area which 
you can write your program) is the memory range from 
8~~ (hexadecimal) to IFFF and the memory range from 
4~~~ to BFFF. From Fig. 6-2, you will see that the RAM 
area available Is separated. 

Note that the area from 2~~B to 3FFF Is used as the 
primary screen display buffer (or page 1), and the RAM 
area from AB~B to BFFF is also used as the secondary 
display buffer (or page 2). If the secondary page is 
not used, then data and program can be stored in this 
area. 

If your program is less than 6K bytes, you can store 
your program in the memory block ranging from 8BB to 
IFFF. If your program takes more than 6K bytes of 
space, you can store the program after typing in the MP 
command (A special MBASIC command). 

The MP Command 

What the MP command does is to set the primary display 
buffer to the area from A~BB to BFFF and make the area 
from 2BBB to 3FFF available as a RAM area where you can 
store your program. After typing in the MP command, 
you can store your program beginning from the memory 
location 8B~ to 9FFF, totaling 38K bytes. 

Another way to store program of longer than 6K bytes is 
to store the program into the RAM area beginning from 
4~~~ to 9FFF, totaling 24K bytes. Using this method, a 
programmer can only store the program which takes less 
than 24K bytes of space. 

As soon as the power to the MPF-II is turned on, the 
values of two memory locations--67 (hexadecimal) and 
68--are set to ~l and ~8, respectively. The contents 
(values) of the two locations serve as a pointer which 
points to the location (address) from where the program 
to be executed can be fetched. The byte that precedes 
the starting address of the program to be executed 
should always be stored with the value -B-. Thus, a 
BASIC program to be executed normally is stored in the 
RAM beginning from location 8~1 (hexadecimal). The byte 
preceding 8~1--8~~--should always be stored with zero. 

Using the POKE Command 

To store a BASIC program starting from 4001 in RAM, you 
have to use the following commands 

2 
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POKE 103,01 (Put 1 to location 67--The . decimal 
equivalent to 67 is 193.) 

POKE 104,64 (Put 40 to location 68--The decimal equi­
valents to 40 and 68 are 104 and 64 
respectively. ) 

POKE 16384,0 (Put 0 to location 4000--The decimal equi­
valent to 4000 is 16384.) 

For details of the POKE command, refer to the MPF-II 
BASIC programming Manual. 

6.2 RkM Available to a User 
--When the MPF-II is connected with the Chinese 

Character Controller (CCC) 

When the MPF-II is connected with the Chinese Character 
Controller (CCC), the RAM available to a user is the 
two memory blocks--one from 1000 to lFFF and the other 
from 4090 to BFFF. Since the two memory blocks are 
separated by the primary display buffer, and the RkM 
area from 1000 , to IFFF can only store 4K bytes, you 
have to use the MP command or the POKE command as 
mentioned above when your program needs more than 4K 
bytes of space. 

6.3 RkM Available to .. a User 
--When the MPF-II is connected with the Disk Drive 

WARNING: When your MPF-II is connected with a disk 
drive, it will not respond to the MP command. 

When your MPF-II is connected with a disk drive, the 
RAM area from 9699 to BFFF will be occupied or used by 
the MPF-II DOS. The RkM area available to a programmer 
are two separate memory blocks--one from 809 to 1FFF 
and the other from 4090 to 95FF. Remember you can use 
either the RkM area from 800 to 1FFF, which totals 6K 
bytes, or the area from 4000 to 95FF, which totals 
21.5K bytes. 

Considering the facts that MP command is invalid 
that the RAM area from 800 to IFFF can only store 
bytes, the maximum RkM area available to a user 
21.5K bytes. If you write a program which takes 
than 21.5K bytes, you may lose your program. 

6.4 RAM Available to a User 

and 
6K 
is 

more 

--When the MPF-II is connected with the Disk Drive 
and the CCC 

When the 
the CCC, 

MPF-II is connected with the Disk Drive 
the RkM area available to a user is 

3 
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separate memory blocks--one from 1000 to IFFF (4K 
bytes) and the other from memory location 4000 to .. 95FF 
(21.5K bytes). 

When 
the 
your 

you write a program, make sure it does not exceed 
21.5K-byte limit . Use the POKE command to store 
program into the RAM beginning from 4000~ 

-' . 
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:(E lit ~ D OS ~ <\\- r.il tf'j 'Hi: * JtI : 

/~fr"ol'X; flPT-n DOS (OhIJIIOII d g,f/>1ll'7 .. 
';i' llIl J.a €tlo{)- /(C7WR..crt,i" Cj."llrP.,e(.J. 
INIT RENAME (J VERIFY 

CATALOG DELETE MON 

SAVE LOCK NOMON 

LOAD UNLOCK MAXFILES 

RUN 

1& 11 1.tl (,g 1l- AI (' c.w-~ ~ .. , "" p" cl.,; 
FP CHAIN 

f nrn If :SC!j: !ri ~'f ~,71 ~ ~ I,\-~ [' 1 'a..( ~.x 
OPEN APPEND , 

CLOSE POSITION 
I 

READ EXEC . I 
WRITE : 

I 

f 

/i!l l!\! llit IF ~~: i i *,"l lf.\ m (,l; I,\- iCb'lc/Om-Ac ~ 
OPEN . READ I 

WRITE 
, 

CLOSE 

~ ~\' tr. -, r' ,/. . foil A, ). /. /, • 
L 71'(1f l//t ~ , ' " DI ' C.I lor : ~~ I n . If 0, lIte 

BSAVE t .. 

];xT n 
I . 

/I 

DLOAD 
OJ 

i 
DRUN i 
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r 
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GENERAL GUIDE LINE TO CONVERT THE APPLE- II ~IACHINE PROGRAM 

TO MPF-II PROGRAM: 

1.Find the instruction "LOA OCOOOH " in the APPLE-II machine program 

and replace it by the following instructions in the MPF-II machine 

program: 

LOA $26 INX 

PHA PLA 

LDA $27 STA $OlOO,X 

PHA PLA 

LOA $06 S?;A $09 

PHA PLA 

LOA $07 STA $ 08 

PHA PLA 

LOA $08 STA $07 

PHA PLA 

LOA $09 STA $06 

PHA PLA 

JSR $F043 STA $27 

PHA PLA 

TXA STA $26 

PHA LOA $0100,>: 

TSX PHA 

TXA OEX 

EOR ~$80 LOA $OlOO,X 

TAX TAX 

PLA PLA 

STA $OlOO,X __ --' RTS 

2 . Secondary Screen display: 

Find all the instructions which refer to the secondary screen 

buffer of APPLE-II (0400H to 05FFFH) and change them to the 

corresponding address of the MPF-II s e condary screen buffer 

( OAOOOH to OBOOOH). 
3.Text mode display: find the instructions used to display the APPLE-II 

text: "LOA @OC1H STA 0401H" and convert them to the following 

instructions in the MPF-II machine profram: 

LOA @OOlH ;x axis 
STA 024H 
LOA @OOOH ;Y axis 
STA 025H 
LDA @OC1H 
JSR OFOFOH 

\ 



Memory Range 

0.-1 FF 

200.-2FF 

300.-3FF 
400.-4FF 

SOO .-lFFF 

2000 .. 3FFF 

MUL TITE;CH ELECTRONICS INC. 
195 W. El CAMINO REAL. SUNNYVALE, CA 94086 • (408) 773-8400 

MPF-II MEMORY MAP 

Description 

Reserve for system,Single Monitor. 

Keyboard buffer. 

Machine code Program. 

System Variables,special Ultilities Program. 

MEASIC Program and Variables. 

Whem Power ON or MA command,these memory 

\ 

ar e reserved for Low/High r e solution and text mode. 
4000-:-9FFF 

AOOO-:-BFFF 

COOO ... FFFF 

application program,Data and variables area. 

MP Command. these memory are reserved for low/high 
resolution and text mode. 

I/O port,system monitor program area. 

THE MEMORY LOCATION OF RAM OCCUPIED BY THE SCREEN 

APPLE-II MPF-II 

TEXT PR:rMARY BUFFER 400H-7FFH 2000H-3FFFH 
Text Secondary Buffer SOOH-SFFH AOOOH-BFFFH 

Low Resolution Primary 4P OH-7FFH 2000H-3FFFH 
Low Resolution Secondary SpOH-SFFH AOOOH-BFFFH 
High-resolution primary 2POOH-3FFFH 2000H-3FFFH 

High-Resolution secondary 4000H-5FFFH AOOOH-BFFFH 

The Difference in BASIC Commands 
APPLE-II MPF·· II 

FLASH YES NO 
IN# YES NO 
PR# YES NO 

MA NO YES 
MP NO YES 
PRTON NO YES 
PRTOFF NO YES 
HC NO YES 
GR,HGR Clear the screen Clear the window only. 



MUL TITECH ELECTRONICS INC. 
195 W . EL CAMINO REAL . SUNNYVALE, CA 94086 • (408) 773-8400 

LOADING APPLE-II TAPES INTO MPF-II 

Set up 

Procedure 

Use any Cassette Recorder , volume and tone 

control,. are set at mid-high range. 

After power on , type MP command , then CR 

screen shows ~he bar pattern similar to 

that immediately after turn on power. 

This pattern stays t h rough the LOADA process . 

It clears after RUN & CR command . Also , 

the cursor is half height . 

APPLE-SOFT PROGRAM LOADA RUN 

1. Penny Arcade 

2. Finance I 

3 . Little Brick out 

4 . Color Demosoft 

5 . Hopalong cassi t y 

G. Lemonade 

7 . Phone list 

B. Brians Theme 

9. Alignment test tone 

10, Renumber / Appen d 

O. K. 

O. K. 

O. K. 

O. K. 

O.K. 

O. K. 

O.K. 

O. K. 

Errerr 

O. K. 

Text display O. K. 
Partial picture 
Bouncing ball sou nd O.K . 

O. K. 

Text O. K. (No padd l e to u se ) 

Choice 1 & 2 picture flashes 
then returns to Menu choice 
3 & 4 . (No pictu re ) 

O. K. 

Syntax error i n 10010 

O. K. 

O. K. 

Can not l oad into APPLE either 

Starts O. K. the n entered 
monitor mode . 
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MULTITECH ELECTRONICS INC. 
, 95 W , EL CAMINO REAL' SUNNYVALE. CA 94086 • (408) 773·6400 

MPF II MEMORY MAP 

Memory Range Description 

O. 1 FF 

200. 2FF 

300. 3FF 
400. 4FF 

8 00. lFFF 

Reserve for system,Single Monitor. 

Keyboard buffer . 

Machine code Pr ogram. 

System Variables,speci~l Ultilities Program. 

MEASIC Program and Variables. 

2000 . 3FFF Whem Power ON or MA command,these memory 
are reserved for Low/ High resolution and text mod e 

4000.9FFF application program,Data and variables area. 

AOOO . BFFF MP Command.th~se memory are reserved for low/ high 
resolution and text mode. 

COOO . FFFF I / O port, system monitor program area. 

THE ME~IORY LOCATION OF RAM OCCUPIED BY THE SCREEN 

APPLE-II 

TEXT PRIMARY BUFFER 
Text Secondary Buffer 

Low Resolution Primary 
Low Resolution Secondary 
High-resolution primary 

High-Resolution secondary 

400H-7FFH 
aOOH-8FFH 

400H-7FFH 
~00H-8FFH 
:;! 000H-3FFFH 

4000H-5FFFH 

The Difference in BASIC Commands 
APPLE-II MPF-II 

FLASH YES NO 
IN# YES NO 
PR# YES NO 

MA NO YES 
r~p NO YE·S 
PRTON NO YES 
PRTOFF NO YES 
HC NO YES 

MPF-II 

2000H-3FFFH 
AOOOH-BFFFH 

2000H-3FFFH 
AOOOH-BFFFH 

2000H-3FFFH 

AOOOH-BFFFH 

GR,HGR Clear the screen Clear the window only . 
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MULTITECH ELECTRONICS INC. 
1 95 W . EL CAMINO REAL • SUNNYVALE. CA 94086 • [408] 773-8400 

NOTE FOR ASSEMBLY LANGUAGE PROGRAMIUNG 

1.Monitor subroutine entry: 

All the monitor subroutine entry on the Chapter 3 of APPLE-II manual 

is the same as MPF~II except "KEYIN" and "PREAD" which MPF-II does 

not support. and the Address of "SCRN" is $FB7l in Apple-II and is 

SFB69 in MPF-II. 

2.Zero Page Usage: 

MPF-II id the same with APPLE-II except the four memory location­

'6' ,'7' ,'B' ,'9' are used as TEMP buffer. 

"ZlH" represents :window width in the APPLE-II. for MPF-II,it 
represents :the window right margin. 

3,Text area: 

Some parts of text area are used as system parameter in the MPF-II. 

MPF-II can't display the APPLE-II assembly program which is written 

directly into the text area. 

4.Key Reading: 

In the MPF-II ,using the command JSR F043H (JSR SCAN1) instead of 
LOA OOOH in the APPLE-II for scanning keyboard. 
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Your guide to the 
world of microprocessors. 
The Micro-Professor™ -A low cost tool for 
learning, teaching and prototyping. 
Here in one attractive package 
and at a price of only $149.00 is a 
ZOO- based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The M Icro·Professor is a 
complete hardware and software 
system whose extensive teaching 

• Z80 la a Ir.demark 01 Zliog Inc. 

manual gives you detailed 
schematics and examples of pro­
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi· 
neerlng and computer science 
courses. 

But the M icro·Professor is 
much more than a teaching 
device. With It you can do bread· 
boarding and prototyplng, de­
signing your own custom hard· 
ware and software appl ications 
with Z80, 8080 and 8085 compati· 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

Ali this plus a built·in 
speaker, a cassette interface, and 

Multltech Electronic. Inc. 

sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro·Professor 
Is a great low·cost board for 
OEM's. Cali for details. 

EPB-MPF 
EPROM 
programming 
BOard $169 
For ali +5V 
1 KB/2KB/ 

SSB-MPF 
Speech 

synthesizer 
Board $129 

A 
vocabulary 

of up to 400 
words based 

on the 
TMS 5200 chip. 

4KB EPROMs. 
Read/Copy/ListiVerify 
Capability. 

BASIC-MPF 
Tiny Basic $19 .... '" 
2KB BASIC interpreter with hardware '" 
control capability. Machine·code .... '" 
subroutine accessible. '" .... 

.... '" 
'" ",'" 

'" / 

........ I'm ready to enter the 
.... .... world of microprocessing 

~"."" Call toll free to order. 

~ ~~~~.~~.~m~ .. ~", .". " 0 MPF·I Mlcro-Protuser SU9,OO 
.,. SSB·MPF Speech Syntheslur I16ard 5121.00 

.; Cneek or money EP8.MPF EPROM Progrtmm1ng Soard $159,00 
.", ord&r &nclose<l BASIC.MPf $ 1t.00 

.; 0 Visa 0 Masterenarge ShiPPing and Handnng S 4.115 4 , 1I~ 
.... C"",,,. ,,""'" ." .. ", , ... 

-' rom ,- card ND. Expires 
",'" 

" Signahlft 
In u.s • • lId t,ll.d. mlllt,: D~t.ld. Dl North Amem. mill to: 
MultllGCn EltcUonlcs Inc, 

.,; "",. Name (PlUM! Print) 19S Wnt EI Gamino Real 
Sunnyvale. CA 941)86 

Ca illornia lei (408) 773-6400 
Elsewhere (800) ~8· 15.2 

Multlraeh InduSlrlai CorpOflllon 
977 Min Shen E Road, 105 
TaJpeI, Taiwan , ROC 

.... ' 
~ 

,,"" Addren 

,.'" City .... 
T~. 02-769· 1225 
TWX 19162 t.l ULTIiC. 

Stale ZI, 23156 MULTIIC 



Features and Specifications 

MPF-1 
CPU l80 CPU high performance microprocessor with 158 instructions. 
RAM 2K bytes expandable to 4K bytes. 
ROM 2K bytes o f sophisticated monitor expandable to BK bytes. 

Input/Output 24 system 1/0 lines. 
Monitor 2K bytes o f sophi sticated monitor. Monitor inc ludes system Initial ization, keyboard 

scan, di splay scan, tape write and tape read. 
Display 6·digit, 0.5 " red LED display. 

Audio Cassette Interface 165·bitisec average rate for data trans fer between memory and cassette tape . 
Extension Connectors All buses of CPU, channel signals o f CTC, and I/O port bus of PIO usable for expans ion. 
Counter Timer Circuit Socket is provided. 

Parallel I/O Circuit Socket is provided. 
Speaker & Speaker 2.5 " diameter speaker 

Driver Circuits 
User Area Provides a 3.5 " x 1.36 " wire wrapping area for user's expansion. 

Power Requirement 9V, 0.5A adaptor is provided. 
User's Manual Complete self·learning text w ith experim ents and applicati ons. 

Keyboard 36 keys including 19 function keys, 16 hex·digit keys, and 1 user·defined key. 

RS 
ADDR 

DATA 
PC 
REG 

+ 

STEP 

SBR 

MONI 

EPB-MPF Specifications 
Hardware Specifications 
Compatible with MPF·1. Use 40·pln 
fl at ribbon cable and male connector 
to Interface wi th MPF·1. 
ROM: Single + 5V EPROM 2516 x 1. 

Total o f 2K bytes. Monitor 
EPROM address: 9000- 97FF. 

RAM: Stat ic RAM, 611 6 x 2. Total of 
4K bytes. Basic RAM address: 
8000- 8FFF. 

I/O Port: Prog rammable I/O port, 3255 
x 1. Total of 24 paraliel I/O lines. 
I/O address: CC·CF 

System Power Consumption: 25V/ 
30mA and 5V/350mA 

Main Power Input: 30VI75mA and 
9V/400mA adaptor is provided. 
Power adaptor input 110V. 

Te<lool: 24·pln, zero insertion force 
socket. 

Reset the system. 
Set memory address and display 
content. 
Input data to memory or register. 
Recall program counter. 
Select reg ister and display can· 
tents of register. 
Di spl ay content of next memory 
or register. 
Display content of last memory 
address or reg ister. 
Sing le step execution of user's 
prog ram. 
Set break point of user's 
prog ram. 
User's program break and return 
to monitor. 

Software Specifications 
READ: Read data from EPROM onto 

RAM buffer. 
VERIFY: Verify EPROM data with 

RAM buffer. 
LIST: Displ ay or modify data on 

RAM buffer. 
RESTART: Restart to initial state of 

EPB·MPF. 
PROGM: Write data Irom RAM buffer 

to EPROM. 
DEL: Delete data from the current dis· 

play address in RAM buffer. 
INS: Insert data onto the address 

followed by the current displ ay 
address of RAM BUFFER. 

GO 
INS 

DEL 

MOVE 
RELA 

Execute the user's prog ram. 
Insert data of th e address fol· 
lowed by the current display 
address. 
Delete data of the current 
display address. 
Move memory block In the RAM. 
Relative address calculation. 
Calculates and stores relati ve 
address. 

TAPE WR Store data to the cassette tape. 
TAPE RD Load data from th e recorder. 
INTR Maskable interrupt. 
USER KEY User defined key. 
O·F Hex·dlgits or register selection. 

SSB-MPF Features 
• Uses high re liability TI speech syn· 

thes is chip. 
• 4KB EPROM for t lme·clock program and 

speech utility. 
• Two EPROM sockets for expanding 

speech vocabulary. 
• Shares the Z80 CPU of MPF·1 as host 

controller. 
• Uses keyboard and speaker of MPF·1 as 

Input/output device. 
• Adjustable voice pitch and volume. 
• 9V, 0.5A adaptor Is provided. 
• Complete accessories including 40·pin, 

double·headed connector, audio jump· 
er, operation manual, etc. 

.,...,..- M ultltech Elect,..cnlc. Inc. 

195 W. EI Camino Real, Sunnyvale, CA 94086 (4081773·8400 


