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The Logo logician was remis this month and didn’t get his article
finished in time for this issue. He recently got a corcomp expansion
system and has been converting all files over to DS/DD, Which all of

those of you who have had to convert all ‘vour files know, is a not too
small task and takes a |ew evenings to accomplish.

Richard Corder has Wwrritten a nice article on his Super Cart which 1
call (Super Duper Cart). This sounds lilke a pretty nice setup. The
Hacsic Assembler has furnished one pf his fine articles also.



Just when you thought you had all of
the supercart articles you could use I
have decided to give you one more. The
part of this modification that makes
this one unique is that [ have used
parts from several articles and com-
bined them into one module. The parts
are basicly the same as other carts
except 1 have made madifcations to use
sockets for all chips and an optional

built i1n reset switch. [ have included
enough information to add a second ran

chip and a socket to put in your Disk-
manager chips or Ti-writer.

The start of all supercarts should
begin with the reading of the article
by JOHN CLULOW in micropendium. This
article has been reprinted in many
newsletters including our  WEST JAX
99°ER NEWS JULY 1984, John explains

all the basics used in construction of

Lets start with preparing the board
to accept all the componants and the

sockets, Preak the foil between the
the two adiacent holes at F1 on the

top of the board and the two holes at
F3 on the bottom of the board. At the
other end of the board where the reset
resistor was removed locate the hole
that would be number 16 if a grom chip
were to be installed in the last set
of holes. Isolate this hole by cutting
the foil around it. Call this hole F2

and use 1t for the connection of Di,C2

Remove the section of ground strip
at the top of the boards where the old
rom chip was removed. Also at this end
nf the board remove the circuit trace
that connected to rom pin 7. Thic hole
will become ram pin 9.

You will find there are many places
on the board to make connections. If
you trace a connection to another
location on the board feel free to use

1t only double check it before you
test the module.
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[f you wish to add a socket for a
second grom chip locate grom pin 14
on the next set of grom chip holes.
[solate this solder pad by cutting
the foil as in the top view of the
pc board. Separate edge connector
30 by cutting the foil at the top
of the connector. Remove enough of
the foil to ensure there is no pos-
sibility of shorting the wire sold-
ered to this edge connector later.
This 1s the last foil cut on the
top of the board.

On the reverce side locate the
ground strip section at the top of
the rom chip holes. Cut this foil
and the section of foil at the top
of edge connector pin 27 as shouwn
in the bottom view of pc board.
Double check the two holes next to
rom pin 24 to ensure that only the
on2 closest is connected.

Set your 28 pin socket in place
and mark the location of the extra

four pins at the top of the board.
Drill or use some other means of

putting these holes in the baoard.
Do not worry if you make the holes

a little oversized we will be con-
necting wire to the socket later.

We are now ready to install our
components., Install the sockets In
the board with the number | pin at
the top of the board. Replace Cl
in the holes outboard ot the two
it was removed from, Rend the leg
on the flat side of the led 90
degrees and sulder it into the
hole next to F3 and the other leg

to Ci. On the bottom side of the
board connect Ri (1K) to the leg of

the led put turough the hole. Con-
nect the other end of RZ to any

ground pad. [f you are useing two
ram chips connect two 1K resisters

to F4.(this pad allso connects to
FI) One will connect to pin 20 of

the socket and the other to pin 20
on the upper ram chip.

Fane 1

Solder the banded end of DI into the
hole marked F2. You can msake the other
connections at F2 to this diode. The
other end of D! solders into the hole
at the bottom right grom location.
This would be grom pin 9 as shown 1n
figure 1. Connect the positive lead of
(2 to F2 and the other lead to ground.
Solder the banded end of D2 to R3I(IK}
then connect the other end of RI to
F2. Connect the free end of D2 ta the
positive side of the battery holder or
if you are not using a holder connect
a short length of wire to the diode
for use lgter.

On the bottom of the board connect a
length of wvire from F2 to socket pin
28. Connect a jumper to replace the
section of ground foil we removed at
the tap of the board. Solder a wire
from ram pin 9 to grom Pin‘]l or card
edge connector 23J. Connect a wire from
ram pin 27 to card edee connector 12
on the top of the board. Solder a wire

from ram pin 2 to card edge connector
”
4,

It is now time to make connections
to nur switches. Cut six lengths of
wire approximately four inches long
and one two inches in length. Starting
with the double pole double throw
switch with center off we connect cne
wire from the center leg of the switch
to edge connector 29. The other center
leg will connect ta edge connector l4,
Sulder a wire from grom pin 14 on both
sockets., Each of these wires will con-
nect to the side of the switch that
has been connected to edge connector
29. Conrect the two inch long wire to
tho other side of the switch makeing
sure you connect 1t to the same end
of the switch as grom chip enable wire
is connected for the socket you wish
tn use for your E/A chip.

Solder a wire to each end of your
single pole double throw switch then
connect one of these to ram pin 20 on
each ram chip.
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The two inch long wire connected to

the center leq of the DPDT switch con-

nects to the center leq of the SPDT
switch,

[t 15 now time to test your mcdule

and after double checking your board
for solder bridges and proper place-
ment or orientation of componants.
DO NOT install the battery until you
“have tested the module and are sat-
isfied all is correct. The easiest

If you wish to add the reset switch

) HM&E264LP—-15 CMOS RAM (2)
to the module 1 would suggest the com~

TI GAME MODULE (1)
ponents on the right end of the board wmethod of testing is to use CALL IN914 SIGNAL DIODE = )
be installed on the bottom of the | LOAD as in JOHN CLULOW'S article. 1K RESISTER (4 )
PC board., Connect one lead to edge *Cut the case for clearance around I, ,_ff TANTALUM CAP. (1)
connector 29 and one side of the the ram chip stack and for the led. RED LFED (1)
switch. Connect the other side of the I won't go into all the testing LITHIUM CELL (1)
switch to the reset resistor (100 obm) you could do to the podule for this CELL HOLDER (1)
removed from the pc board. The other 1s very well covered by John and 16 PIN SOCKET (2)
end of resistor is soldered to a short the other articles I combined to 28 PIN SOCKET (1)
length of wire and it is then soldered construct this module. I would l1ke DPDT SWITCH CENTER OFF (1)
to the colder pad connected to edge to give credit to Richard J. Railey SPDT SWITCH (1)
connector pin 1. of the NHYPER USER GROUP , Jin NC' MOMENTARY CONT. SW (1)

Insulate the top of the board with
electrical tape in the area that the
switches will be mounted. As an added

crecaution wrap the switches with tape

allso. Depending on the size of your
switches a good place *o install them
15 on the top of te module n2ar the
center of the hump, [f you find micra
cwitches =mall encugh they can be
mounted through the front of the
natule, This location would be the

McCulloch of Evanstony, IL , and an
article weitten by Dave Ratcliffe
in which he is expanding on an
article by Jim Ellis of Raleigh,
North Caralina.

WARNING''! As with any project of
of this kind 1 nor the WEST JAX
79'ERS  are responsible if you blow
any chips or damage your computer

in any way, PROCEED AT YOUR OMN RIGK

idezl place 1f you can fit them in.
The tuo ram chips are soldered to-
jethz- ana on top the otter. All pins
are ¢onnected except pin 20 on the
uvecer ~hip 1t s bent out away from

#MOTE: | used a wirewrap socket for
the second chip and raised it tp the

~cQ TFF
outside of the module. In this way I Q,:CM"‘J“ CEMTER
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I''NME BASIC ASSEMBLER #1° By Steve Peacock

MULTICOLOR MODE

Wwhen 1 started to write this column for our newsletter , I stated that I would
not present a game or utility. Only short ideas would be done, that you could

uSe to create your own longer program. This month 1 am presentlng a stand alone
brogram. It did not start out that way, but I just Kept adding refinements to
It and a complete progranm, demonstrating multicolor mode, is the result.

In the multicolor mode the screen is made up of 48 rows of 64 columns. Each of

these blocks are 4 pixels by 4 pixels. One of the best things is that each of
the blocks can be any of the 16 colors that the TI computer can make. Also if

You want to use sprites, you can. The color of every two boxes are described by
one byte.,

The flirst thing you must do, when using multicolor mode, !s number the rows of
the screen. [In the first four rows the columns are numbered O to 31. The next
four rows are numbered 32 to 63. This continues for a total of six groups.

ROWS SCREEN POSITIONS
-4 0 ! 2t e e e e 29 30 3]

°o=-8 32 33 34.............. 6l 62 63
-12 64 65 66.............. 93 94 95
13-16 96 97 98............. 125 126 127
1'7-20 128 129 130............. 157 158 159
21-24 160 161 162............. 189 190 191

In the multicolor mode, the Pattern Descriptor Table stores the color of the

block, not the character pattern. Thls table starts at >0800 and ends at YOEQO.

I'f you wrote the color transparent to each of these addresses, the screen would
Clear,

To put the Tl computer in the multicolor mode, write >E8 to VDP Write only
teglster numher one. This is done with the command -LI RO,>01KE8~.

Now that the TI computer is In the multicolor mode and you have set up a screen
humbering system, you must find the correct byte on the screen. If your

Starting row value was 12 and starting column value was 27, here is how you
would calculate the correct byte:

Y=-COLUMN (27), X=ROW (12)

A=Y/2 (A=13.5)
B-INTCY/2) {B=13}
C=A-B (C=.5)
N=X/8 {D=1{.5)
E=INT(X/8) (E=1)
I'=D~FE {.H)

G=>08004+E6+B«8+F (G=2408.9)

This is the position in the Pattern Descriptor Table. Next you must determine

1 { you need to change the left or right diglt. If the value In F is zero, then
change the left digit If not change the right digit.

I have introduced two new commands thls month. The command ANDI stands for AND
Immediate. When this command is used Lo compare two words the bits that are set
in both are set in the new word. For example [f reglister 9 has the value of



YE318 (lllOOOIIOOOIIOOOd) and you ANDI it with Y2619 (00100110000110014d) the
result wlll be:

ANDI R9,>2619

318 1110001100011000

22619 0010011000011001
Register 9 will now contain:

22218  0010001000011000

The other command A stands for Add. The command A R8,R9 will add the value in
register 8 and the value in register 9 and put the answer in register thi
fecond register (9). If register 8 holds YE40! and reglster 9 holds >108C the
command A R8,R9 results in >E401 plus >108C. The answer Is put in reglster 9,
“o tegister 9 now holds dF48D. The value in reglster 8 Is left unchanged.

Please note that the A command adds words (reglsters or a value at an address).
The command Al will add a number to the register.,

A==> A P4,@>F09A
N R4,R5
Pﬁ].:‘*) AI R4;31
ANl R4,>20

This months Basic Assembler starts out by turning the screen black and going

Into text mode. This Is done to set up the screen. Next the screen positions

Are numbered. Then the Pattern Descriptor Table is cleared to transparent. This
Loop is also used when you want to clear the screen from the progranm.

The matn loop scans the keyboard for Lhe following keys: W, E, R, 3, D, F, Z,
A, C, 1, 2, and 3. The letter Keys are used to draw on the screen. The number

Keys are uscd like this: | to change screen color, 2 Lo change block color, and
3 to clear the screen.

fhe loop DPAW is the place that computes the location in the Pattern Descriptor

Table. If you follow it statement by statement you will find it Is the same as
I have described above.

One lTast thing. I have put In a label "RELAY’ . This is used because the program

must Jjump more than >100 bytes (256d). All the "RELAY’ is used for Is a double
jump.

100 REM PROGRAM BAl6B==)Basic As
110 REM MULTICOLOR MODE
120 REM  (C)Y1986 G PEACOCK

130 PRINT "NO BASIC COUNTERPART FOR MULTICOLOR MODE."
140 PRINT | '

150 PRINT "USING EXTENDED BASIC YOU CANSEE WHAT MULTICOLOR MODE IS LIKE. IN COMM
AND MODE TYPE: ™

160 PPRINT "CALL LOADC(-31788,232). THEN PRESS5 ANY KEY. TO EXIT TYPE CALL LOAD(-3!
/788,224) (You" |

170 PRINT "WILL NOT SEE ANYTHING BUT COLORED BOXES). THEN PRESS ENTER.*
180 END

Sembfer "1- Basic Version




*)Hc:Hck:k************akk*:k************:k****************************k*********tt***
R

*PROGRAM BA16A==>Baslic Assembler #7¢ Assembly Verslon

*MULTICOLOR MODE

*((C) 1986 S. PEACOCK

+

HR R ARk K ok ok Sk ko ok ok ok ok ok K ok ok Kok sk sk 3k ok gk ok ok ok ok sk ok sk sk ok sk ok ok 3k ok ok ok ok ok 3k ok 3k 3k 3 ok sk ok 3 sk 5 ok ok ok ok ok
REF VSBW,VWTR,KSCAN, VSBR

DEF START .
START CLR ©)>8374 *xSETUP KEY SCAN
L1 RO,>0711 *MAKE SCREEN BLACK ON BLACK
BLWP @VWTR *BY WRITING >11 TO WRITE ONLY REG 7
L1 RO,>01FO *PUT IN 40 COLUMN MODE LY
BLWP @VWTR *WRITING >FO TO WRITE ONLY REG
hdkdkxkkkkkkkkkkkkkkkkxkkx*START OF SCREEN INITIALIZATION
CLR RO *xSCREEN POSITION IS THE START
L1 R7,6 *THERE WILL BE 6 GROUPS OF 128 BYTES
Cl.R RS *REG 5 WILL HOLD VALUE TO BE WRITTEN
[.P> 1 L1 R3,4 xTHERE ARE 4 I.TNES IN EACH GROUP
LP2Z L1 R4, 32 x*xTHERE ARE 32 CHARACTERS ON EACH LINE
MOVB R5,R1 *xTHERE 18 MORE TO BE WRITTEN
LP3 BLWP @VSBW *BRANCH TO VSBW
INC RO xSCREEN POSITION IS INCREASED BY ONE
Al R1,>0100 x*xADD ONE TO THE VALUE TO BE WRITTEN
DEC RA4 xDECREASE THE BYTES TO BE WRITTEN TO THE LINE
JNE LP3 x [ NOT AT THE END OF THE LINE STAY IN LOOP LP3
DEC R3 X*DECREASE THE NUMBER OF LINES IN THE GROUP
JNE LP2 X[ ANY LINES ARE LEFT, STAY IN LOOP LP2
N1 R, 22000 XxSTART THE NEXT GROUP 32d LARGER
DEC R7 *xDECREASE THE NUMBER OF GRQOUPS
JNE LPt x]IF GROUPS LEFT STAY IN LOOP LP!
AkdchdkhhkhkkkdkkkkhkkkxkhkkkxkxkxCLEAR ALL BOXES TO TRANSPARENT
Cl, LI RO, 20800 xSTART OF PATERN DESCRIPTOR TABLE
CLR RI x>00 IS TRANSPARENT
1,4 BL.WP @VSBW *BRANCH TO VSBW
INC RO *x [INCREASE POSITION TO BE WRITTEN
Cl RO, >0EQOQO x>20EQO0 IS THE END OF THE PATTERN DESCRIPTOR TABLE
JNE LP4 %[ F NOT REACHED STAY IN LOOP LP4
(4] RO,>01E8 x>E8 TO WRITE ONLY REGISTER | SETS MULTICOLOR MODE
BLWP @VWTR *xBRANCH TO VWTR
SWPB RO xSWAP BYTES 1IN REG 0 =)E801
MOVB RO,@)>83D4 *MOVE LEFT BYTE OF REG O (E8) TO >83D4
[.1 R3,32 xCOLUMN STARTING POSITION
L, ] R4, 24 *ROW STARTING POSITION
[, ] RS, >0001 XS TARTING SCREEN COLOR (BLACK)

L Ri14,>9000 XxSTARTING BLOCK COLOR (LIGHT RED)
ok ek ok ok ok ok koK ok kK ok ok ok kK ok ok ok ke ok ok |

% MATN LOOP *

kb ok ok ok e ko sk ok kR ke ok ok ok ok ko ok ok ok k

[.L, LIMI 2 *xFCTN QUIT
LIMI O *WILL WORK
L1 R13,>2000 *DELAY LOOP TIME BETWEEN PRINTING A BLOCK TO SCREEN
DEC R13 *x[NCREASE OR DECREASE AS YOU LIKE
JNE $-2 *
BLWP @KSCAN xKEYBOARD SCAN | '
CLR R xCLEAR REG 1, WILL HOLD THE ASCI1 OF THE KEY PRESSED
MOV ®@>8375,R1 *PUT THE ASCII OF KEY PRESSED INTO RIGHT BYTE OF REG

Cl R1,83 *COMPARE IT TO 83 (S KEY)



J EQ

LEFT

*1F EQUAL JUMP TQO LEFT
CI R1,68 *COMPARE IT TO &8 (D KEY)
JEQ RIGHT *I1F EQUAL JUMP TO RIGHT
1 R1,69 xCOMPARE IT TO &9 (E KEY)
JEQ UP x[F EQUAL JUMP TO UP
CI R1,88 *COMPARE IT TO 88 (X KEY)
JEQ  DOWN *[F EQUAL JUMP TO DOWN
C I R1,49 xCOMPARE IT TO 49 (| KEY)
JEQ  §C *IF EQUAI, JUMP TO SC (SCREEN COLOR)
(>] R1,50 *COMPARE IT TO 50 (2 KEY)
JEQ  BC I F EQUAL JUMP TO BC (BLOCK COLOR)
C] R1,51 *COMPARE IT TO 51 (3 KEY)
JEQ  CL xIF EQUAL JUMP TO cCI, (CLEAR SCREEN)
CI R1,82 *COMPARE IT TO 82 (R KEY)
JEQ UPRIT xIF EQUAL JUMP TO UPRIT
CI Rl1,87 *COMPARE IT TO 87 (W KEY)
JEQ UPLEF xIF EQUAL JUMP TO UPLEF
CI R1,90 *COMPARE IT TO 90 (Z KEY)
JEQ DNLEF x[F EQUAL JUMP TO DNLEF
CT Rl1,67 *COMPARE IT TO 67 (C KEY)
JEQ DNRIT x1F EQUAL JUMP TO DNRIT
JMP LI, xIF ANY OTHER KEY PRESSED, STAY IN MAIN LOOP
XAKF T L KB I KA KKK KKK Kk %k Kk ok sk & |
LLEFT DEC R3 *MOVE PRINT POSITION 1 TO LEFT
CI R3, -1 *CHECK TO SEE IF OUT OF BOUNDS
JNE  DRAW xIF NOT, JUMP TO DRAW
CILR R3 X1 OUT OF BOUNDS, RESET
JMP  DRAW *
XA I FF A A KK IR K KKk k ok sk ko &
RIGHT INC R3 *MOVE PRINT POUSITION | TO RIGHT
Cl R3,64 *CHECK TO SEE IF OUT OF BOUNDS
JLT DRAW x1F NOT, JUMP TO DRAW
[ 1 R3,63 x[F OUT OF BQUNDS, RESET
JMP  DRAW %
FHAHA KA L F XA KKK KK A F Kk ko ok ok
UP DIEC R4 *MOVE PRINT POSITION 1 UP
1 R4, ~1 xCHECK TO SEE IF OUT OF BOOUNDS
JNE DRAW xIF NOT, JUMP TO DRAW
CLE R4 «IF OUT OF ROUNDS, RESET
JMP  DRAW *

P Rk kR ko ok Kk Kk ok k ok k ok kK ok
DOWN INC P4 *MOVE PRINT POSITION | DOWN

CI R4, 48 *CHECK TO SEE IF OUT OF BOUNDS
JLT  DRAW *IFF NOT, JUMP TO DRAW

LI R4, 47 XIF OUT OF BOUNDS, RESET

JMP  DRAW %

Kk & ok ok ok ks kok Kk ok ok &k Kk ok k k% :
UPRIT DEC R4 *MOVE PRINT POSITION UP |

CI  R4,-1 *CHECK UP FOR OQUT OF BOUNDS
JNE N1 xIF NOT, CHECK RIGHT
CLR R4 xIF IS, RESET UP
N 1 INC R3 *MOVE PRINT POSITION 1 TO RIGHT
CI  R3,64 *CHECK RIGHT FOR OUT OF BOUNDS
JLT DRAW xIF NOT, JUMP TO DRAW
LI R3,63 xIF IS, RESET RIGHT
JMP  DRAW X

b Kotk kb ek ok ok bk Kk ok ok sk ok e e %
UPLEF DEC R¢4 *MOVE PRINT PUSITION UP 1



Cl R4, -1 *CHECK UP FOR OUT OF BOUNDS

JNE N2 *xIF NOT, CHECK LEFT
CLR R4 x*xIF IS,RESET UP

NZ DEC RS3 *MOVE PRINT POSITION 1| TO LEFT
Cl R3, -1 ¥CHECK LEFT FOR OQUT OF BOUNDS
JNE DRAW xIF NOT, JUMP TO DRAW
CLR R3 xIF IS, RESET LEFT
JMP DRAW . %

Ao ek ok ok ke ok ok ok ok ok ok ok ok kK k kK ko k ok

DNRIT INC R4 *MOVE PRINT POSITION DOWN |
Cl R4, 48 xCHECK DOWN FOR OUT OF BOUNDS
JLT N3 I NOT CHECK RIGHT
LI R4, 47 xIF IS, RESET DOWN

N3 INC RS3 *MOVE PRINT POSITION | TO RIGHT
Cl R3,64 xCHECK RIGHT FOR QUT OF BOUNDS
JLT DRAW xIF NOT, JUMP TO DRAW
LI R3,63 X1F [S, RESET RIGHT
JMP DRAW k

ok ke ko k ok ek ek ok ok k ok ko k Kk Kk K ok ke %

DNLLEF INC RT *MOVE PRINT POSITION DOWN |
Ci R4, 48 *CHECK DOWN FOR OUT OF BOUNDS
JILT N4 x1F NOT, CHECK LEFT
L R4, 47 xIF IS, RESET LEFT

N 1 DEC R3 *MOVE PRINT POSITION § TO LEFT
Cl R3, -1 *CHECK LEFT FOR OUT OF BOUNDS
JNE DRAW x1F NOT, JUMP TO DRAW
CLR R3 xIF IS, RESET LEFT
JMP  DRAW %

Ak ek sk ok ook ek sk ok koK ok ke k ok kK ok Kk k& %

RELLAY  JMP LI *A RELAY BECAUSE OF ’'QOUT OF RANCE’

ke ok ke sk ke ok ek sk ok ok gk ok ok ke ok Kk Kk K ke k% ok %
&*************************SCREEN COLOR

SAC Cl R5, >000F - ACOMPARE TO »>F (LAST CULOR)
JNE $144 X
CLR RS X[ F >F THEN RESET TQ ©
INC RH xIF NOT >F THE INCREASE BY ONF
MOV RS,RO *MOVE REG 5 INTO REG O
Al RO, >0700 x*xADD >0700 TO REG O
BLWP @VWTR *WRITE THE NEW SCREEN COLOR
L] R13,>2000 xDELAY LOOP
DEC R13 %
JNE §$-2 *
JMP RELAY *

Ak kb ok ok ok ok sk ok sk ok sk sk ke ok ok sk Kk %k Kk ok &
**iik*k*****tt***k********BLOCK COLOR

RC NI R14,>1000 x*ADD ONE TO CURRENT BLOCK COLOR
L] R13,>2000 *xDELAY LOOQOP .
DEC R13 %
JNE §$-2 *

%k sk ok ok sk Aok kok ok k sk ok ok ok sk ok ok % %k Kk k k&
AkkkrdkhkhkkkkhkhkhkkkxhkkkkxkkDRAW

DIEAW 1,1 R15,2 *PUT 2 IN REG 15

MOV R3,R7 *MOVE COLUMN VALUE INTO REG 7

Cl.R R6 xCLEAR REG 6

DIV R15,R6 xDIVIDE REG 6 BY 2. QUOTIENT IS PUT IN REC 6
ARk kkkkkkkkkkkkkkkkkkxxxWITH REMAINDER PUT IN REG 7

MOV R4,R9 *MOVE ROW VALUE INTO REG 9

CILLR RS xCLEAR REG 8



LI  RI15,8 '%xPUT 8 INTO REG 15

DIV R15,RS8 xDIVIDE REG 8 BY 15. QUOTIENT IS PUT IN REG 8
IaErkhkkhkdhhkkkdkkkkkkkkkkkxkxWITH REMAINDER PUT IN REG ¢

GLA R6,3 xShiftlheftArithmetic SAME AS MULTIPLYING BY 8

S[LA P8,8 xShiftleftArithmetic SAME AS MULTIPLYING BY 256

N R6,R8 xADD REG 6 AND REG 8, ANSWER PUT IN REG 8

A R8,RY xADD REG 8 AND REG 9, ANSWER PUT IN REG 9

Nl kS, >0800 . %ADD REG 9 TO >0800. (>0800 IS START OF PATERN
hdddkddkdhkkkbhkkkkhkkkkkkikkAkXxDESCRIPTOR TABLE)

MOV R9,RO *MOVE REG 9 INTO REG O

CLR RI xCLEAR REG |. THE VALUE READ FROM THE PATTERN
EhhkkkhdkdkkkkkkkxkkkxkkxxxDESCRIPTOR TABLE WILL BE PUT INTO REG O

BLWP @VSBR *READ THE BYTE

MOV R1,R10 xSTORE THE BYTE IN REG 1, IN REG 10

Cl R7,0 xCHECK REMAINDER OF FIRST DIVISION TO SEE IF
rddbddkhkkkkrhkkkkikxkkkkkxxxLEFT OR RIGHT BYTE I8 TO BE CHANGED

JEQ LD xIF ZERO THE JUMP TO LEFT DIGIT

ANDI] R10,)>F000 xRIGHT DIGIT TO BE CHANGED SO CLEAR THE RIGHT
Add ok kkddkkkkkkhkAxkkkkkkxRIGHT DIGIT, BUT DO NOT CHANGE LEFT DIGIT

HRL R14, 4 xShiftRightl.ogical SHIFT ALL DIGITS FOUR PLACES
Tk dhhbkhkthkbhkkkkkhkkikkxkkixkkxTO THE RIGHT

AR R14,R10 xAddBytes

SLA R14, 4 xSHIFT BACK FOUR PLACES TQ LEFT
NI, MOV R10, R\ *xMOVE THE NEW COLOR INTO REG 1| 80 IT CAN BE
ok kkkkhkkdhkkhkkkkkxxkkxkxkxWRITTEN TO THE PATTERN DESCRIPTOR TABLE

BLWP @VSBW *xWRITE IT

JMP RELAY xJUMP TO RELAY (ELSE OUT OF RANGE»
1.0 ANDI R10,>0F00 xCHANGE THE LEFT COLOR DIGIT, RIGHT UNCHANGED

AR R14,R10 xWRITE THE NEW COLOR TO REG 10. DO NOT SHIFT.
PEFdkrE bk bk kdhkhkkkkhkkhkxxxx*x[S IN CORRECT PLACE

JMP AL xLEFT DIGIT UPDATED, JUMP BACK AND WRITE IT

LND
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