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PLEMENT NUWBERS
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n=4 bits
- WHAT ARE THEY ¢ o 1 1 . 9
-2'S COMPLEMENT NOTATION PROVDES A ol | © + o
MECHANISM FoR REPRESENTING PoSITNE o1 ol + 5
AND NEGATIVE NUMBERS (IN BINARY FORM), ol 00 + 4
. HOW ARE THEY DERNED ¢ oot t v 8 [
©oo | o + 2
A BINARY NUMBER MAY BE REPRESENTED ' X-X-B + 4 111 ©
IN . N BITS, o000 O N L ——
THE-:_'SCDMPLE.MGNTOFANUMMN BN - 4 @l[o,
MAY BE FOUND AS FOLLOWS N It 1 O - a —
( o locoe rtr ol -3
+ 1s compLement or N = 2"=N 1l eo - 4
10 1 -5
* THE. RANGE OF 2'S COMPLEMENT NUMBERS 1ol o - B
WHICH MAY BE REPRESENTED IN L BITS IS 1 o0 | - M
25" &N £(2 1) loco  -g
¢
RANGE a-234pN <« (9.3-.‘!) . TO FIND THE 2's COMPLEMENT OF A NuMBER (&)
= -8 SN < Ol 1t © (+k)
1. INVERT EncH BIT N-X-N
FoR n=% (word ength of GB00) 2. Aon 1 ot o (-6
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2'S COMPLEMENT ARITHMETIC O

/
1. 5-3 =54+(-3) 01 o1 (+8)

+ (1ot (=3)

oo o (+2)

2. 6+2 Ol 1 © (+h)
. 001 0o (+2)
-34N&Y% looo (-8)

* ANSWER IS NRONQ BECAUSE +9 CANNOT
BE. REPREGENTED IN 4 BITS

- THIS IS KNOWN AS ONERFLOW

8. -4-5 =-44(-5) l 1oo (-4)
+1 o1 1 (-5)
o1 v ¢ (+M)

* AGAIN ANSWER IS WRONG DUE TO ONERFLOW

- THE G200 CAN DETECT ONERFLOW IN
2'S COMPLEMENT ARITHMETIC
« ONERFLOW FLAG =V

- EQRUATION FOR V IS
V = ﬁsisga + A3 B3Ry

where A3 = sign bik of ise opmnd
Ba = Sign b ot And
K3 = &Jv\. b ot fa rerulk,

Ist Exercise  (Momesr 3.4)

®

. ADD TOGETHER 2 /o-bik 2'S compament
NUMBERS To PRODUCE A Jo-bit ResuLT

* TEST FOR OVERFLOW N THE

ATDITION

PROCESS

(N=4 aAFTer THE moormon
MEANS THAT THERE HAS BEEN
AN OVERFLOW )




SuBRoLTINES @ JOR : Jume To Suseoure @

MAIN PROGRAM SUBROVTINE

@ - TNDEXED
= o) = -
TeR,BeR - —% =7 - PR MAIN PROGRAM STRCK SUBROUTINE,
= -7 = - fc spP Pe
= LT ~=_ RTS N JISR(AD) wpsPa [ ] 1uk se_
Jeese_ - - -7 n+l  orFrseT(k) P-4 (M H THSTE
= N+ NEXT INSTR, mo L |
= EXTENDED
* PURPOSE : To AVoID REPLICATION OF $EcTiona 2o, P Pc
F cob
et e e e BYS e ] m
nid NEXT INSTR sP-1 [l H TNSTR
PRoarAM sp (B L
» (Ab = Abselute
* 600 PRONIDES SUBRITINE AccESS ' Address
INSTRUCTIONS BSR : seanch To suseuTINE
! ] ' .
LL' so t
CA amo'r NE JSR R BSR Pe P Pe.
'mmn‘ n 882(519 - SP-2 M2¥K | Sk
| RTS A4 *K sP=1 M | INSTR,
M2 NEXT INSTR sP [wadL

NOTE : THE STACKPOINTER MUST PomT
To A RfW MEMORY ADMRESS.
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K1S : RETURN FROM SUBROUTINE

PC SUBRWTNE SP STACK
S  RTs(39)

P N Nexée .
SsPet | N H Insbhrochion
in $he mein

- sPa2| N & progrom

SuMmaRyY
. ZETORN ADDRESSES ARK SAVED ©N
THE 'PROGRAM STACK'

* THE SP MIST PoinT To A RiwW MEMORY
AODRESS

* ENSUZE THAT THE STACK BOES NoT
OVERWRITE YOUR PROGRAM

* RESERVE ENOUGH MEMORY FOR
JOUR STACK

NOTE : THE MonrTor PRogeam
ﬂﬂ‘fm&‘rtck'-w SETS THE SP To
A 'Sensiga’ vALuE In RWM,

24 byks
(12 addresses)

PARRMETER PRSSING TO SUBRWTINES

(&

PC  MAN PROGRAM

INPUT PARAMETERS

MAIN 1 SUBROOTINE.
PROGRAM ﬁ‘ou-rru-r PARAMKTERS

» TNPES OF SUBROUTINE
+ NO PARAMETERS
o TNPUT PARAMETERS

( Aixgn dELAY)
( VARASLE DELAY)

ONLY
¢ OUTAUT PARAMETERS ( RANDOM NUMBER
ONLY GENERATOR )
o INPUT 4+ OOTRUT ( MULTIPLIER,
PARAMEATARS I#c

. wﬁ-NT MECHANISMS To PASS PARMETSRS
TO AND FROM SUBROUTINES

-use reaisTers (A B, TX)

- USE POINTERS
- IF MANY PRRAMETERS ARE PASSED
THEN UBE MEMORY LOCATIONS To Houd
THE PARAMETERS AND USE THE
INDEX ReGISTER To POINT To THE
START OF THE PARAMETER BLOCK

I —> PARAMETER
BLOCK

ompn




MoKiTor susrosTNES @ «Keveoard InPuT

" THE 6800 MICROPROCE S&S0R KIT ConTAING KEYCoDES
A NUMBER OF SUBROOTINES WHICH MAY RS[Fs|Fe [Pl T - O -F oo -oF
BE VUSED® BY THe PROGRAMMER. 718191aA M ‘M %o Fs 84
* THE SUBROUTINES ARE CONTAINED N 41 5 & | Blex EX 8| Fe 88
RoM 12]3]c|RD :::: :Il;::
" DETAILED DESCRIPTIONS OF AL THe
MONITOR SUBROUTINES ARE CconTAINGR o FiLE- D G?_
IN THE KIT user MANUA L. C ROUTINE CALLED GET wwien ENTERS
" SEE PRGES "-4 To -4 THE KeYconE oF A 'PREssgd K&Y' /NTO
- PROGRAM LISTINGS FOR RAGH OF THe A LOCATION CALLED KEY WHENEVER A
SUBROUTINES ARE ALSS CONTAINER In KEY IS PRESseD. ALso A LOCATION
CALED KkYFLG ($E14c) I8 SET To o4
THE MANUAL
- SEE PAGES M-I18 To M-54 To INDICATR THAT A KEY HAS BEEN PRESSER
"SECOND ROOTINE CALED RbKeY({Fier)
" WE ARE ONLY GOING To congmER WHICH PERFORMS THE FOLLOWING FUNCTIONS
TNPUT FROM THE KIT KEYBOARND | * SATS KYFLG To oo
AND ©OUTPYUT To THE XIT DISPLAY * RETURNS THE KEYeonm IN THE

A= REGISTER TO THE MAN PROSRAM




DISPLAY OUTPUT

+ THE RooTine GET ovses Tvm NMT THERE ARE (0 SEVEN -SEGMENT DISPLAYE ON
(Non -masKkaeLE INTERRUPT) OF TuE 6200 HE KT

* INVISIBLE To Your PROGRAM L +DISPLAY CODE
&
- To ENTER KEYCODES INTO YouR. PROGRAM */-2-/ | "59 tlefdfe(b :b
c ms
1. Test 3¢ KYFLG 1S EquaL To o1 e/-i-/
2. IFIT 1S THen caLL SOBROVTINE. -A 't INA BIT LocAmoN copeESPonds To A
ROKEY. Tue cone oF The 'p ' LIGHTED DISPLAY SEGMENT
KEY WILL BE IN THE A- BeGISTER I . DISPLAY COBE
ON RETURNING FROM THEL SUBROUTINE — .
/ Xitlt[tloJoloTi
NoTe : Youe PROGRAM SHOULD TmST ' * MOoNITor. RoOTINE.  CLRDS ( $F’l45)
! .
1!?:2_:2 &;Fz:sﬁgeﬂ ::T:RVM TCLEARS THE DISPLAYS ACCORBING To A
PRESSED €EN MASK IN THE A- REGISTER
‘ cp ' N A BIT PosiTion 'Buanks' THE DismAY

To BLANK ALL SIX DISPLANS
Q
LOAA F#% ooitin|
JSR c¢cLeuns




+ THE MONTOR PROVIDES RoUTINES FOR @

OUTPUTTING HEX DIGITE To THE DISPLAYS - TWe FRTHIR EYERCIESES
- TSO COMPLEX , SO WE HAUE WRITTEN OUR OWN

- S0BRoOTINE  cAuED DISPAY (EER00)

- DISPLAYS HEX DIGITS ON THE &I%
DISPLAYS FoR A VARIBLE. TIMA.

31 ATD 10 S-bit 2's compamenT
NUMBERS AND DISPLAY THE RBSULT,

33 INPUT 2 HEX DIGTS FROM THE
« INPUT PARAMETERS KEYBOARD ) AD THEM , AND DISPLAY
» THE INDEX REGISTER POINTS To THE T™HE RESwWT,
START OF A TABLE CONTAINING THE HEX
DIGITS To BE DisPLAIED

b "o g a32r0

IY ——a|Digir 4 0T 2

DIGIT & PiGIT 4

11213 |4 S| bor 5 bar &

» You MUST DECIDE WHERE THE DISPLAY TABLE IS
AND TELL THE DISPLAY' S082uTNE

- THE B- REQISTER CONTAINS A NUMBER,
(O ~255) wHicH SAYS HOW LoNG THE DISRAY
IS o FOR IN INCREMERTS OF |OmS.

-IF 823 THE DISALAY IS ©N FoR
30mS AND THEN TURNED OFF,

NOTE : THE WBROITINE DOES NoT RALTER,
THE CONTENTS OF ANY RECISTERS







