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INTRODUCTION:

The CHALLENGER IP (SUPERBOARD II) computer system is one of the
best veluee in hobby comnuters today. Its many outstanding features are
well 'mown. However, its low nrice has necessitated several desismn com-
nromises., One of these comnromises involves the video disnlay cireuitry.,
The sdvertised 32x32 format is actually only 24x24 or &t best 26%P6 on &
ctandard television. Even if & high quality monitor is used anéd the dis-
nlay size can be increased, the BASIC in ROM will ghill di=at the line
length to 24 characters.

Adding guard band circuitry would give a tepe 2% 20 disnley on &
stendard television, but would be both expensive and technically d4if-
ficult to immlement., The most cost-effective golution this author has
found, and the one which is described in this manusl, is outlined belows:

1) Double the dot clock frequency. This has the effect of nutting out
twice as many dots per scan line (twice as many characters ner 1ine).

2) Since there will be twice as many characters per line but the same
number of lines on the screen, an additional 1K of video memory mast

be added.
3) Associated circuit changes for memory decoding, sync pulses, etc.
A) A software match so that BASIC will use the entire screen to disvlay.

These modifications yield a 32 line x 64 character display. Since this
circuitry still lacks guard band capnability, some characters are lost off
the screen due to overscan, However, the resultant 30 line x 50 charac-
ter disnlay is a vast improvement.

I+ is assumed that the nerson undertalzing this conversion is fan-
iliar with such basic electronic construction technicues as soldering
and resding schematics. Components required for this conversion are:
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QUAIT DESCRIPTICN

4 2114 .or 2114T 450nS or faster RAN*

1 8.0 MHz crystal

i3 74L8163 or T4L81681 4 bit bineyy counters
3 7418139 2 to 4 decoder (dual)+

2 16 pin DIP sockets

*Thig is eritical! Don't buy slower (cheaper) RAMs as they
will not work.

+Be sure to use the T4LS series, not the 74 series as these
are slower and mey not work.

Also required: Nodel 600 schematic, solder, #30 AWG wire wrav
ire, soldering iron, wire sirinper, razor
(-2

wire 0
blade or X-ac

] b Gie,
These narts nay be had for 340 or less, denending on how well

stocked your junk box is.



STARTING ON THE RIGHT PCOT: .

Unless you have absolute confidence in the quality control nro-
cedures of IC manufacturers you uqow..lu test the narts which will be
used in this conversion. The easiest way to do this is simmly to sub-
stitute them for equivalent narts on the 600 board.

rst, remove the six screws securing the bottom of the case.
Then remove the six screws securing the 600 board to the ton of the
cege., Carefully unnlug the nower and interface connectors and place the
board on & clean work surface, component side up. Carefully remove U57
and renlace it with your new T7ALS163. Carefully remove UL7 esnd replace
it with your new T4LS13S.

Carefully remove the video RAlMs (U39, U40), which will not be used
in the new circuitry, and renlace with 2 of the new 2114's. Recheck the
orientation of the new chipns. Reconnect the 600 board. Turn on the
nower. Try reading nrogrems by cassette, printing on the screen, etc.
to make sure everything is working. Run a memory test nrogram on the
video RAM space 53248 54272 decimal or D000 to D3FF hex, A short, but
slow program is shovwn below:

10 FOR I=53248T054272:FOR J=0T0255

20 POKEI,J:IF PEEK(I)<>JTHENSTOP

30 NEXT:NEXTI

40 ?"CK" "

BREAK IN 20 indicates a memory read or write error. If everything looks
good remove the board agein and replace the two new video RAMs with the
two remaining new 2114's. Reinstall the board and rerun the memory test
vrogran. If everything checks out remove the board once again.

SPEEDING UP THE CLOCK:

Unsolder the crystal, Xl. Instell ip its place the new 8.0 MHz
crystael. Be sure to bend the leads so that the crystal is flat against

the board.

This doubles the frequency of all clocl lines on the board: CIK,

¢0=C15,%0.., V5,05, TxCLK, Since the mieroprocessor used in the CIP is

65024, ' which is rated to rum at 2.0 MHz, this modification will
also double the speed of your comnuter. The author has some reservations
about running the CIP 2t 2 MHz, as this speed may be nushlng the system
RAMs (550nS) et their limit. The suthor's system has been running at
this sweed for over 150 hours with no apparent read or write errors
but in anbicination of individusl variations in different CIP's a modi-
ficetion to return the speed to 1 MHz will be given.

NOTE: It seems that OSI has recently been using cheaper parts in the
CIP., If your computer is new chances are that it will not run at 2
MHz., This will in no way affect the video modifications.



MEMORY, SYNC, ETC.

The CIP uses rultinlexer circuitry so that the video address
lines may be connected either to the video circuitry or the syrstenm
address buss. Normelly, the video disnlay memory is connected to the
video circuitry. However, when the system address buss sgnecifies an
address between D@ZF and D3IFF (hex), the multiplexer switches con-
nection of the video zddress lines (VAZ - VA9) to the address buss.

Control of the video RAN is directed by lines: WV, RVE, KCS, VA,
Since the video RAI will be exnanded to occupy addresses DZFF - DTFF
(hex) the address decoding for the above mentioned signals rmust be

altered accordingly.

Refer to FIG 1:

1) cut the (ZIF) trace to U24 pin 1.

2) Connect U2% vin 1 to the sdjacent Vecc buss.

3) Cut the (WKB) trace to U278 pin 11.

4) Connect the previously cut (WKB) trace to U2d oin 10,

5) cut the (REB) trace at the noint shown, where it runs next to the
GITD buss.

6) Commect the previously cut (RKB) trace to U27 pin 14,

Be sure that all cut traces are cut all the way through. An easy way

to do this is to make two varallel cuts across the trace 2pnroxi-

mately 1/16th of zn inch apart. Then, with the melnt O your blade,
serene off the smell niece between the cuts.

Also, try to keepn your wires as short and direct as vpossible.

Refer to FIG 23

7) Cut the (A10) trace on the component side of the board at the
nlated through hole, where it emerges just under the righitmost

prototyping area (U26).

Mot showm:

8) Connect U56 pin 1 and U56 pin 2 together on the foil side of the
board.

5) Cut the (Cl5) trace.from U65 pin 1 where it runs on the foil side

Hetew to DIE 3% of the board, near the thru-hole as in FIG 7.

ated through-hole on
2

9) Cut the (CT7)
en bove and to the left

the componen
of U89,
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10) cut the (01l) trace from US54 pin 6 at the plated throusgh hole
Just above U54, as shown.

Refer to PIG 4:

11) dut the (GD) Yrace to USH5 pix 10 on Bhe Toil side of fhe beoard.,

12) cut the (Z2) trace where it runs next to the GND buss just a=bove
U41, the character generator ROM.

i Solaer two 16 pnin DIP sockets in the two rightmost nrototyning
aresa (ULD, U27)

14) ‘Conneet U226 nin 8 o the GID busss Comrect U266 vnin 16 to the
Vee busse.

15) Comnect U27 nin 8 o the GND buss, Copmect UE7 nin 1 fo the

¥ee buss.

16) Using short pieces of wire, conmeet U26 ping 3, 8, 14, end 15
together.

17) Using short pieces of wire, conmect U27 pins 3, 4, 5, 6, and 8
together.

18) Connect the previously cut (@2) trace to U26 pin 1, as showm.
19) Gormeet US55 pin 10 %e U226 pin 12.

20) Gonnect U555 pin 11 $o USE pin 5.

21) Cormeect US55 nin 13 o U26 winm 10,

20) Bennect US5 pin 14 %o 026 pin 4,

23) Connect U26 »in 2 to the (AIO) trace which runs directly below
the Vec buss under U26, as shown.

24) Conneet U26 nin 13 Ho T2T aiv 18,

25) Connect U27 pins 9 and 16 together and to the Vecc buss directly
under U27. -

28) Uonrect T2T pin 10 o U 6T nis 15,
27) Gormeet U2T pin 2 to Y30 pin 2,
28) Gopneet U2T pin 14 to U5 pin 1,
293 Gompent U2T pin 7 e U110 min 15,
30) Conmect UB0 pin 14 to US54 nin 6.

31) Connect U60 »in 14 to the trace which runs directly below the
tonmost Vec buss on the board, as shown.

2) Comiect 4L nin 6 to the (C11) trace which runs between the two
nlated througsh holes zbove U)4, as shovm.

7’) gut the (F4) trace which runs just above the GIND buss over U54,
ag show
34) Conmeect the previcusly cuf (84) Hrzes te U539 nin 13.



Rafer fo AIG 52

35) Ccut the three (C10), (C9), (¢8) traces to U4l pins 6, 7, and 3.
36) Connect the middle (¢9) trace to U4l pin 8.
Ll

Connect the right (C10) trace to U4l nin 7. Leave the e it 108
trace unconnected.

Refer to FIG 63

38) IMaking very sure to correctly orient them in the same direction,
niggyback two of the new 211AL memory chins es shown. Be absolute-
1y certain that 211 »pins of the ton chin ere in contact with the
corresponding pins on the lower chip, excent nin 8. Bend pin 3 of
the unper chip away from »in 8 of the lower chinv.

Carefully, using a low wattage iron, solder all corresnonding pins
of the upver & lower chips together (excent, as noted above, pins
Bl

Jolder a 6" length of ww wire to nin 8 of the upper chip as showm.
39) Repeat step (38) for the renaining two new 2114L's.

40) Meking sure they are oriented correctly, insert the two »nigegy-
backed 2114L assemblies into sockets U39 and U40.

41) Route the two wires from pin 8 through the nearest plated through
holes to the foil side of the board and connect them to U55 pin

124
42) Insert the T4LS139 into socket U26. Be sure orientation is correct.

43) Insert the 7415163 intoc socket U27. Be sure orientation is correct.

This completes the hardware modifications to your CIP. Recheck all
connections to insure they are correct. Meke esneciazlly sure that pin
3 of the unper and lower 2114L's do not touch.

Reinstall the circuitboard and reconnect the power and interface con-
nectors. Turn on the television and then the CIP. The screen should
£i11 with random characters. Some adjustment of Horiz, Vert, Bright,
and Cont may be necessary to obtain the best picture.

If the screen remains dark or if standard characters are not seen, re-
move nower immediately and recheck 2ll wiring.

Best picture aquality and the most characters per line are obtained by

direct connection of the CIP video signal to your television's video

ammlifier stege. This bynasses the sound tray and some of the lower

bandwidth sections of the television. This modificetion is described
in many computer magezines and will not be covered here. Also, try

decreasing the low voltage control of your set as this nmey glilow you
C

)



Software

The subroutine which runs the video display on the CIP is
located in BASIC ROM 4, at address BF2D (hex). Since OSI uses this
ROV in several of their commuters, the subroutine relies on nara-
neters lo

cated in the monitor PROI to determine the number of cher-
acters per line, These are as follows:

LCCATICH VALUL FUNCTICH
FFSZ G Pogition of cursor after CR, LF.
FFE1 27 Charzscters ner line - 1.
FFE2 iy Video memory size. (44 = 1K, any other

number = 2K).

If one has the capability to prosram PROMs, the most elegant way
to reset the disvlay narameterc is to simply nrogram a duplicate
monitor ROM, changing as necessary the above three addresses. Most
of us, however, lack this capability and must resort to a software
patch. The patch given below is essentially the same as the BASIC
subroutine, but since it is in RAM, the line length, cursor position
etc. may be user specified. In addition, it contains a machine lan-
guage screen clear function so that a 2CHR$(1) will give a fast
screen clear.

This is a fairly long natch, and storing it in RAI via the monitor
is prohibitively time consuming. I would therefore reccommend that
you save it on tane in monitor loadable format the first time you
lozd it and are sure all is well. A good program for saving machine
code programs on tape may be found in the April, 1979 issue of
1ICRO magazine., When placed on tape in this format, the patch takes
only 19 seconds to load.

In order for this natch to worl the output vector, located at 7F21A
and @21B (hex) must be changed from FF69 to g222, the stert address
of the natch. It should be noted that this vector is reset to FF69
every time the reset kev is pressed, €0 a reset will necessitate
reloading it with 7222/ A nice feature to minimize the amount of
kevboard entry is to modify the aforementioned machine language save
nrogram to outnut .BD11G after the patch. This will obviate the

need to reset and reload the patch start address into the output

vector and will automatically cold start BASIC.

This natch is relocatable, although it will require some changes. 1
reccormend leaving it at 7222 as this ares in RAM is not used by

LBhesis

BASIC.

jith this natch in overation, the video disnlay will eongi=ss of
30 lines (2 are lost off the ton edge of the screen) by 50 to 52
characters (12 o0 14 are lost in overscan).



3D g2 g2 STA 72@2

483 PHA
SA TXA
43 PHA
93 TYA
483 PHA
AD d2 g2 = 1DA g2g2
PF 4C BEQ 4C
AC 76 g2  1DY @2d6
g 38 BEQ 48
A2 43 1DX 4d
a DEX
D7 FD BNE FD
38 DEY
DZ F8 BIE F8
Cco ZA ClP ZA Linefeed?
Fg 46 BEQ 46
c9 71 CHP #1 Screen clear?
Dd 1A BNE 1A
AQ 23 1Da 28 Secreen clear subroutine.
A% #8 IDY 28
A2 33 1DX 27
9D 7@ DF  STAX DZEZ
B INX
DF FA BNE FA
EE 4C g2  INC g24C
38 BY
D4 F BHE F4
A9 Dg 1DA DY

8D AC @2  STA J24C

AC 7B §2  JEP #27B

c9 @D P ¢D Carriage Return?
Dg @6 BNE @6

29 D2 g2  JBR @202

AC 7B @2 JMP Z27B

8D g1 g2 STA @271

of ¢8 g2  JSR @2C8

ER 47 g2  INC pg2gg

A9 F9 LDA FO*
cD 24 72 CcMP #2848
33 7B BMI 9B
2% DA g2  JSR g2DA
65 PLA

A8 TAY

63 PLA

Ad TAX

63 PLA

AC 6C PP 1P TF6C



g283 . 24 D5 g2 ISR @°D5 ==
#2836 29 C8 82  JIB5R #2068

7239 A9 BF LDA BF+
@agn - BA NOoP

#ogr - HE NOP

428D 8D g2 g2  STA Fog°
g2og a2 @7 TOT 97

7292 BD F3 BF LDAX BFF3
@295 9D @7 @#2  STAX Z287

@298 CA DEX
joag - 14 P 3PL 77
g295 - A° DT 1T Y
#29D A9 44 LD4i 47
go9F 8D g8 g2 sTA Z248
#2a2  AZ B8 LDY 4%
geaq 2¢g g7 g2 ISR g247
Z2A7 DY FB BNE F

7B
#2A9 EE g9 g2 INC g2g9
g2AC ER dC & INC g2dc
@2AF EC g9/d CPX 7249
F2B2 DF F BNE FJ
g2BA 28 @7 #2 ISR #4247
F2BT COC 72 g2 0Py gdoge
#Z2BA DJ P8 BNE FS
F2BC A9 24 1DA 23
F2BE 274 gA g2  JSR d24A ==
gecl CE 78 g2 DEC g208
goca DgF F8 BNE F83
#2C6 PF AE EQ AE
g2c8 AE ¢4 g2 1DX 3244
@eCB - AD 71 g2 1DA o

#2C8 9D #7 D7 STAX D793
dgepl  6f RTS

#2D2 27 ¢c8 g2 JIBR @208
@2p5 - A9 (8 1DA C8#

#2D7 8D g4J g2  STA F20d
P2DA AE @2 g2 1DX #2709
42DD BD @4 D7 IDAX D724
g2EF 8D g1 g2  STA g2g1
Z2E3 A9 5F LDA 5F
g2E5 DF ET BNE E7

Outout Vector: @214 22 g2

Cold Start: e BRLT G
Werm Start: JA274 G
¥ Curgor starting pwosition + mo of eharsnters ver lins -1,
Cursor starting nosition - no of characters lost in left overscan,

-
# Cursor starting positiom.

NOTE: The above three addresses may have to be adjusted from the
values given to suit your particular TV or monitor.

8
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Should you find that the system RAN is not nerforming adequate-
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iz, you can return the nrocessor aloek to 1 U5 bye

1) On the component side of the board, cut the (40dn) frace to U8 nin

37,

2) Gonnect U8 »in 37 to U30 »nin 12.
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