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1. Introduction 

The Marinchip 9900 Debug Mon itor is a small (less than 2K bytes), 
ROM-based monitor that pr ov i d es the functions performed by a hardware 
front panel in tr aditiona l mlnicomputer systems. Since the user interacts 
with the Debug Monltor via an interactive display terminal rather than 
5wit.ch:?s and lights, it can p r o v i d e a much more convenient interface For 
machine language debugging. The most unique feature of the mo n I tor is its 
ability to receive a memo r y load down a communication l ine from a remote 
development system. This allows very small M9900-based systems to use 
other larqer s y s te ms for their software development. In d isc based 
systems, t h e Debug Monitor may al s o be used. as a conventional program 

under the operating s y s t e m . This mod e of operation a voids the need for 
ROM to hold the Monitor. 

2. UsinQ the monitor 

2 1. Entering the monitor 

The Debug I'10nitor can be used either as a ROM-based monit-ol' --{)"f' -as ",.'),. 
pronram u�der a Marihchip operating system. The mon ito r is enter e J 
differently d e pend i ng upon how it is being used. 

2. 1. 1. HON-based monitors 

When power is a p p l i e d  to the M9900 CPU, it will automatically execute a 
LOAD function, which will place the Debug Mon i to r in control. When the 
monitor is en t er e d , it will re spond with the message: 

Marinchip 9900 Monitor. 

and pr omp t the u ser ror a command with a p e r iod ( ). The monitor can be 
re-entered at any time by p r e s s i n g the RESET switch on the front panel of 
th� computer. This WIll h alt any executing program. reset the computer 
and any peripherals c o nnected to it. and place the Debug Monitor back into 
contro l . It wil l  respond with t he standard siqn on line. described above. 

2. 1. ;��. Di�c-based monitors 

A Disc-bas�d monitor is called f rom operating system command level simpl� 
by typing its name. "DEBUG". when the op era ti n g system command prompt 
appears. The operating system will load the Debug Monitor and transfe:::;;"t\ control to it. The Debug Mon i t or sign on line and prompt will ap p ea r a� 
described above for the ROM-based version of the monItor. 

� . ..., c .. c:... Monitor console handler 

The Debuq Monitor contairls a handler for the s �stem console. It echoes 
the characters typed by the user back to t he -console, and ass emb les 
ch�Tacters into lines. The line is the unit processed bu the Debua 
I'lon1tor. A line of input is 5ent to the monitor by pressing \::.he RETURN 
ket). Det'ore �<ETUI<i'1 is typed. several keys may be used to correct errors 
in the inFormation typed in. The available edlting keys are described 
below. An� character other than RETURN or one of the special characters 
described below will be echoed to t he console and placGd in the input 
buffer. ASCII control characters WIll be echoe d to the console as an 
up-arrow (A) followed by the corresponding letter on the keyboard. 

..� 

-------_.------
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2.2. 1. Delete char .. c ter Back s pace (Control H) 

The Backspace key ( Control H on 
ch aracte r typed. It wil l move 
that the erroneous character may 
the Backspace key may be us�d to 

some terminals) wil l erase the last 
the te rm i na l cursor back one character so 
be corrected . Successive d epr e s sions of 
rub out as many chara cter s as desired. 

2.2.2 . Delete line Cancel (Control X) 

�I The Canc e l key ( Con trol X on mo s t terminals ) will erase the entire line I,i I . entered by the user. The characters ..... X will be typed to indicate that t he 
) . line was deleted, and the console will advance to a new line so that the 

user can r e -enter the input from the start. 

t:. 
,. 

[j 
II 
LJ 

·2. 2. 3. RetlJPe line - Control R 

The Control R key will retype the current input line as it stands, and 
leave the carr�ige extended at the end 50 that further chara c t er s may be 
�dded or more corrections may be ma d e . This a llows users of hard-copy 
terminals to see the c urrent contents of th e input line wh en many 
backspaces and overtypes have obscured the printed copy. 

:2. 3. Monit or commands 

When the monit or prom p t appears, the us er may enter any monitor command. 
After the command has completed, the monltor pr omp t will a p p ear again. 
All monitor commands are sing l e ch ar acters . Any para m eters required b� 
the command '�hould be se parated from the command charact�r by one or more 
spaces. All input to the monitor may be either upper or lower case. The 
following para grap h s describe the commands available in the monitor. 

1]" 2. 3. 1. A - Dum p memory in ASCII 

A <start>, <len9 th> 
;� .. : ' ,: ' or: A <s tar t>: <end.> 

"<i�1 .. The ASCII dump command dumps memory words in ASCII. Each w ord is dumped i·,-.J··· as two c hara c te rs representing the high order and low order bytes in the 
'. ·,,:IIIQr\:l. If a byte is an ASCII contro l character, an up-arrow followed by 
1--'1'"' the corres p onding letter wil· l be ty p ed . In the f i rst format, the two 

I parameters are the start address and t h e number of words to dump. In the I second format, the first par amet er is the start address. and the second L. 
par .. meter is the ending add re s s. Both p arameters are hexadecimal num�ers. 

. If on ly on e para meter is su pp lie d . on ly one word will be dum p ed . If the 

.� -< s tar t:> add reS!i i s od d , i t 141 i 11 be l' 0 un d e d do wT}. to t h e pre vi 0 us e v e n . tf address. E:<amples of the "A" command ar e : . 

" , 
, J� 

l 1. 
'J 

· A 12CO 
12CO: Th 

· A 12CO.6 
12CO: Th is i 

· A 12CO: 12C4 
. 12CO: Th i � i 

s it · .... A··'M 

If t h e word count e x ce e d s 16, the d ump will be continued onto as muny 
extra lines as are required, with 16 words dumped per line. The dump may 
be ter mi nat e d by typing .control C (see the s ection "Interrupting a 
comm an d" below>. 
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B - Boot from external storage 

This command caUSQS the Debug Monitor to transf e r  control to t h e Marinchip 
Boot ROM, which loads the operating system from external st6rage. . The 
actual l o adin g  is not part of the De bu g Monitor, but the " B "  c ommand is 
i n clud ed to activate it for convenience. When using the operating syst e m . 
bringing up the 5qstem consists simply of applying po w e r to all 
components. inserting the system d i sc in the proper drlve. and typing the 
"B" command. 

2. 3. 3. G - Go to address 

G <address:> 

The Go to command transfers con trol to a program stored in memo ry at 
Sp'?Cll�·!E·d addres�,. The prQ�tram is given control llJi�h ItS . own set 
' . .l)(J T' I: 5 [l ace reg i <;; t 0 f' S . If ·':. add res S .> 1 s a In 1 t ted • the . ':-:i d .j l' e s s .:" use d on 
la::;� 1)0 to co;nmand \!.Iill be used. 

:.;:. 3. l�. 

or: 

H - Dump data in hexadecimal 

H �start? (le�sth>. 
H .( 5 taT' t )-: "" e 11 d .> 

th e 
of 

th e 

The Hex command dumps memory word s in hexadecimal. In the first format, 
t h �  two parameters are the start address and the number of words t o  dump . 
In the s e cond format, the sec ond parameter is the last address to dump. 
Both parameters are h exadecimal numb e rs. If onl y one parameter is 
supplied, only that single word will be dumped. If the <start> address is 
odd, it will be rounded down to the previous even address. Examples of 
the Hex c omman d are: 

. H 340 
03'10: 14nc 

H 340, �'i 
0340: 14DC 10FF 1687 0640 5F20 
. H 340: 34�? 
0340: 14BC 10FF 

Eight words will be dumpe d  per l ine . T h e  dump will be continued onto as 
ma�y lines as necessary. Th e dump may be terminated by typing Control C 
(see the s e c tion "Interrupting a comm a nd" below), 

2. 3. 5. 1_ - Load memory 

'rhe Load command will prompt the user with th e (address) at which data 1S 
to be loaded The user may t h en enter hexadecimal data. separated by 
commas. Numbers scanned will be st ored in successive word locations. 
ASCII characters may be entered by enclosing either one or two characters 
in d Q 'J b 1 e q IJ 0 t e s ( " ) . A sin g Ie quo ted c h a r act e r llJ 1 11 be rig h t IUS t if i e d . 
while two characters will occupy one �ord. �ith the first characfer in the 
high bijte and the s�cond character in the low byte. If the inpu t line 
ends �ith a trailing comma, the user will be re-prompted with the next 
address to be loaded. and the data entry may continue, Leaving oFf t he 
trailing comma will end the Load command. Some typical uses of the Load 
c omman d are as follows: 

L 1;':40 
1240: 123,2366, 12CE, 
1246: 18CF, BE04 

.1. \:0.10 

COlO: uThH, "i5", Jf i"� "s H ute", 
CO'[ A: " x t " , FI::T"F 
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The Load command is p rovi ded only in the disc-based vers i on of the Debug 
Monitor. In ROM-based v�rsions, the Patch command (see below) may be used 
in place of the Load command . 

2. 3. 6. P - Patch .memory 

P <address> 

The Patch comm and allows convenient interactive dis play and modification 
of the contents of memory . The <address> parame ter specifie s the first 
address to be e x ami ned . The Patch command will respond wi th the current 
address. Pollowed by a ·  colon, and the conten ts of the l ocat i on in 
hexadecimal. The c arriag e will be left extended following the cur�ent 
value so that the u ser can respond. Valid responses are as follows: 

2. 3. 6. 1. Null - d i sp l ay next address 

Simply typing return in r e s pons e t o  the promp t will leave the curr e n t 
locatlon unmodiPied and d i splay the next address a nd i t s  contents. An 
ar�a of memory can be displayed by successive depre5sions of the return 
!{ (� !J . 

I) 
i_} ;2. 3. 6. 2. - display previous address 

�1 An up arrow c harac ter (A) followed by a return will ca u se the previous 

L� word address and contents to be dumped. 

IJ 
[1 u 

2. 3. 6. 3. <number> -- pate h memory 

Entering a hexadecimal n umb er , or a one or two character st r ing enclosed 
in double quo t e s ("), will replace the contents of the c urrent location 
with the value entered. The next location and contents will be displayed. 
Ii! desired. more than one number may be entered . separ a te d  by commas . The 

nu mb e r s will be stored in successive words , and the location following the 
area modiFied will be displayed on the next prompt . 

2. 3. 6. 4. +<:numbe'r> - add number t� memory 

The number (which can be one or two ASCI I characters enclosed in double 
quotes) is a d d ed to the c on t ents of the current memory location. The 
location is then retyped as modified. 

n 2. 3. 6. 5. 

'-) 

-<number> - subtract number �rom memory 

The number is subtracted from the current location. 
location i s  retyped following the subtraction. 

and the current 

6. 6. ><:number> go to new address 

The Patch comman d continues at the address specified by <number>. 
may be used to patch a total l y  diff-erent area of memory t han 
specified by the <address> on the initial command. 

2. 3. 6. 7. Control C - termina te comman d 

This 
that 

!;,·._l Typing Control C wi l l  terminate the Patch command and re t ur n to the Debug 

J M o n i tor command level. The command prompt will reappear. 

5 
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2. 3. 6. 8. Sumpl e Patch c ommand use 

The following is a typical use of the Patch command. Note that the 
InitIal address and contpnts is typed by the Debug Monitor. and the 
inPormation following it is entered by the user. 

P 3000 
3000: 1820 
3002: 10FE 

3004: 0204 460 

3006: 5F20 300, 380 

300A: ClOD .'" 

3008: 0380 '>5000 
�OCO: 1[<35 0 
3002 : 55;24 
:5000: 0000 !--flall 

5000: 0061 
····c 

2. 3. 7. R - Read from CRU 

R <start bit>.(bit c ount> 

The user enters the Patch command 
The first location is dumped. The 
user simply presses return. 
The next loca tion is dumped. The 
user again pre sses return. 
The next l oca t i on is displayed. 
The user enters the hex value 
1/460". That value is placed in 
3004. and the command advances to 
the next locat ion. 
The user overlays two words 
starting at 3006. 
The user wishes to see the last 
locati on patch�d. 
I t  'is displayed. The user decides 
to patch a t  address 5000. 
The user zeroes 5000. 
The user backs up to 5000. 
... and adds lower case "A". ) Just to see what it is. lha. 
accomplished. the patch is 
terminated by Control C. 
The monit or prompt,reappears. 

Data is read from the Communica t ion Reqi·ster Unit (CRU) I/O bus starting 
at �start bit>. The numb e r of blts to be read is specified bu <bit 
count>. Note that both (start bit> and <bit count> are hexadecimal 
numbe rs. Ii! <bit c ount:> is omitted. a singl e bit will be read. The 
inf ormat i on read will be dumped in hexadecimal on the console. If <bit 
c ount:> is 8 or l es s . the inform�tion will be dump ed in the top two digits 
of t he four di gi t hexadecimal value dum ped , otherwise i t  will a p pear rlght 
Justified in the four digit v a lue. 

2. 3. 8. W - Write to CRU 

W <data>, <start bit>,<bit count> 

The specified <data> is sent to the Communications Register Unit startin¢ 
at <s.tart bit:>, a nd .c(:>ntinuing. fo� the number of bits spocifi!?d by <bi1: 
count>. If the �blt coun t > IS 8 or less. the data to be sent should 
ap pe ar in the u p p er byt� of a 1� � i� quarytity. If.<bit count> is omittad, 
1 WIll be a s s u m ed If <.start b1 t.;· 1S om1tted. 0 WIll be assumed. 

;:�. J. 9, r - Terminal emulation 

T 

ThIS command mau be used only in systems e q uip p e d WIth two serial I/O 
interfaces, and assumes that the second interFace is cDnnec�ed to a serial 
data link to another computer system, called the host. �fter entering the 
"T" command, the DE-'bug Monitor will act as a transparent link betltJeen the 
user terminal and the host s u s t em . Characters typed by the us e r  on the 
terminal will be buffered and s�nt to the host, and cha�acters received 
from the host will be displa�ed on the u�er terminal. It is assumed that 
the host echoes th e characte+s typed by the user b�ck to the user 
terminal. It it d o e s not, the user terminal mus t be placed in local echo 
(half-duplex) mode. The only exception to the complete transparencu of 
data transmissIon is that the Control D key on the teTmln01 may be used to 
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escape from the terminal emulator back to debug monitor command mode. As 
a result. the Control B character may not be sent to the host system. 

When in this m o de . the host s y s tem can sen d a m e mory load down-line to the 
Debug Monitor by sending the sentinel: 

IILOAD 1'1EMORY 
followed b� encoded information which specifies the locations 
and the a ata to be pl ac ed there. At the com p le t ion of the 
the loaded p ro g ram may be placed into execution directly. or 
be returned to the Debug Monitor. 

2. 3. 9. 1. Memory load format 

to be loaded 
memory load, 
control may 

The following is the format of the information rec eived by the Debug 
Monitor during a remote memory load Marinchip software p er m i ts 
generation of Inform�tion ill this format. This information is p rovid e d to 
aid impl�mentors of cross-development tools on other systems. 

Information sent during memory load con�ists of a s tring of 8-bit ASCII 
characters. Each byte received is decompose d as follows: 

PTTTXXXX 
w h Eo re P i s the par i t y bit, w h i ch i s i 9 nor e d I T TT i s the t y p e 0 F t his b lJ t e 
(see table below), and XXXX IS a four bit information field whose 
interpretion d ep e nds upon the fTT Field. During the execution of a memory 
load. an 8 bit accumulator an d a 16 bit memory pointer register are 
maintained. The description of the TTT field below will make r e f erence to 
these two registers. 

TTT 
o 
1 

10 

11 

100 
101 
110 
111 

Mean i ng 

Format control. Ignore by t e . 
End load. Return to mo n i tor 
Clear accumulator, put XXXX in 
t�e upper 4 bits. 
command mode. 
Store accumulator + XXXX Field 
into memory at mem or y pointer. 
Increment memor y p oi nter by 1. 
Set high byte of memory pOInter 
to accumulator + XXXX. 
Set low byt e of memor y point�r 
to accumulator + XXXX. 
Jump to m emo ry pointer address. 
Delete code . Ignore byte. 

Since codes with TTT fipld5 of 000 and 1 11 are Ignored. the memory load 
h a n dl er is insensltiv� tho�e A3CII c ode s that times�arlnq systems are fond 
of Inserting lnto o u tput text without be ing asked These Ignored 
charac�ers include carriage return, line feed. form feed, null. and 
delete. 

2. 4. Interrupting a c ommand 

Whenever the monitor is typing output on the terminal, or acceptin� lnput. 
pressing the Control C key will interrupt the monit � r and return control 
to the co mmand pT' oc e ss or . Thp. command prompt IlIiU appear. and the U52r 
ma4 enter anu Debug l'1onitor comman d .  The Control C key may be used to 
stop a Dump command, or to esccJpe from a Patch or Load command. Note that 
the Control C does not interrupt the monitor when it is emulating a 
t erminal (following the " T" command), as Control C. like a ll other 
characters, is passed through transparently to the host system). 


