Solid State Music VB1-B

VIDEO INTERFACE
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FEATURES PARTS
) 1- PC board 7- 100 ohm Zw
# S100 Bus Compatible 1- copy software 1- 220 ohm 1.
m 32 or 6l Characters per line 1- MCMA571AP 2= 470 ohm oW
’ . 1- 74IS00 9- 2.7K Zw
m 16 Lines - 1 7450% 5 1K Zu
@ Graphics (128 x 48 matrix) 1- 7408 2= 15 ohm 3w
m Left & Right horizontal margins of 11; Zﬁ%i 1(1): ;).8}1) fdldics:i
about 8% of the full raster width 1- 786 > 2.7uf 20v Tantalun
® Upper vertical margin of about 6% 2- 74150 3- 39uf 10v Tantalum
. _ . 1- 774153 1- 1IN746A ZD 3.3v
" \;:;::c?é ;g;:z 60.0Hz, Horizontal 2- 7157 1- 1Nl+7l|2/1N716 7D 12v
: 1- 74166 1- 12.4MHz crystal
® Parallel & Composite video 2- 74161 2~ heatsinks ‘
L- 74193 2- sets No. 6 hardware
® On board low power memory 6- 7,367 /8097 3- 2l pin sockets
@ Powerful software included for 1- 8131 3~ 8 pin sockets
cursor, home, EOL, scroll, 3- 75451 25- 16 pin sockets
Graphics/Character, etc. 2- 34L0T-5/7805 9- 14 pin sockets
8- 2102AI-2 1- 8 POS DIP switch
® Upper case, lower case & Greek 2- Plug sets 1- TInstruction set
® Output to video monitor or video 1- 2N2222
amplifier in T.V. set
® Black-on-shite & white-on-black Call or write for information on our
® Sockets included complete line of fine products.
2102A Walsh Ave., Santa CLanra, CA 95050 (408)246-2707

(1977




. REVISICNS
R ]| DESCRIPTION T oari | areadvio
0
<3 g
. mly 32
. p|2
g 4N g b .
0 ofe|< o<
C <i<lo Co
22i2|m 2m
o ninio 00
ARG A .
;
! 100,
L R1 <
100 !
; e gz z':; — - - o v =
i . 2] —{R3 }- an@zeea | g c - us us u> us — ;
) 1 1
27k — R4 i 7as8 —\ yats0 7a157 78157 74166 == l-a1a !
~ o - —— 5 j~-a3 H
i [_-ﬁ 100 ——-{ RS — [ vl uz us ) L j-a12 |
. 100 —[Rs _+— 75451 75451 75451 0.01 c—— |~-Aan |
| i C== [ ~amm. :
i us 100 —{F7_— 0.01 £ !
H LM3ao0 —r_f‘“_;—_._}— !
s . )
' | /\ c i
— — A -~ | i ~ ~ ~ ~ 2 v‘ s
. R uio c! U1 vz u1a wia !
g B @ I g ) ! ur we u7 uis :
1 3 74504, | vava 7ava 7474 7a193 — oo .
| ol g ! oo — 7180 _/ Mcss7AP 79 7a32
—_ Ra1 15/ \_/ ’
3w a7p5F 470 .01 o.o01 B ]
39/ -+ . ‘
@ . {Fn a7k l
0 . " U - o o o . B . - R12 - 2.7K |
o) v N u1s c | u=0 ua1 uza ua3 uz2a uas u=s u27 | u=s uas R1E — 27K l
- 8 . . !
":"2’._‘30 746153 7ava 7a08 74183 74387 2102 2102 2102 2102 | 74367 74161 B — 27K |
z 3 ! =282
[¢] A-a A-a A-a A-a !
| - RS !
o c —{R15 — 27K :
0.01 ™y iy i
f 38/ ) + : RS — 2.7K
| €10 0V ) .
L____.._J - : JR7 =20k,
: 0.01 RIS —2.7K
15/
— Ra2 337
_— 1.0K i - ! 1 J !
; 3 1 h ~. - - - - - - Po—- - - : ~ - l
=~ 2 1| R23+ u=1 usa uss uz3a u3ss uss usz iu3s ] u3as uao | ual uaz |
._> —_ 74161 74183 74183 74367 74367 ¢ 2102 ¢ 2102 :2152 | 2102 743575 74367 DM-
i ! A-a A-a ! a-a A-a ! 8131 |
| uso 'c c |
— 1 1
.] u.v:s:mo i . 2 : ’ I '
U : : |
i L~ | oo 0.01 : .01

i 2.7/ 20V 2.7/ 20v
] cia ; €15 — cis
Le— = e | 3 ’
1c0 1.0K )
) SERIAL B . :
R1D —cm — Rz20 — ~CRz — ) - . i
L aNnagzaa IN7aBA
lo ]
. —— S50
]Ar,\m\*.g”-\/ ) A A~ ~ = s
NOTES; UNLESS SPECIFIED OTHZRWISE: - . : :
1. ALL CAPACITORS ARE IN UF
2.ALL RESISTORS AREIN N . . o
L w " : ' TOLERANCES UNLESS
JOTHERWISE SPEZIFIED . *
mcnows see maes|901id State Music, Inc
; : _ _ - ASSEMILY DRAWING.
APPROVALS | DATE | VB1 VIDEO EBDARD
12277
- SCALZ DPAA %3 M1
i
- NONE 5
. N H=11-77 C P A\‘
- . ) . - DO NOT SCALE -2V, f ‘sweer o o




VB1 VIDEO INTERFACE BOARD

1.0 Assembly Instructions (Refer to VB1 Assy. Dwg.)
LJ Check kit contents against parts list.

Ej Check PC board for possible warpage § straighten if required

[] Insert the 25 sixteen-pin sockets into the component side of the
board with the "pin 1" index toward the top of the board.(The
.component side 1s the side on which "Solid State Music'" is
printed,) DON'T SOLDER.

, Insert the 9 fourteen-pin sockets. DON'T SOLDER.
Insert the 3 eight-pin sockets. DON'T SOLDER.

[] Insert the 3 twentyfour-pin sockets with "pin 1" toward the left
of the board. DON'T SOLDER.

EJ Place a flat piece of stiff cardboard of appropriate size on top
of the sockets to hold them in place. '

Holding the cardboard in place against the sockets, turn the .
board over and lay it on a flat surface. (Be sure that all the
socket pins are thru the holes.)

NOTE: Keep soldering iron tip clean to prevent rosin and sludge
from being deposited on traces. Wipe tip frequently on a damp
cloth or steel wool.

On eagh socket, solder two of the corner pins,choosing two that
are diagonally opposite of each other.

\' Once the sockets are secured, 1ift the board and check to see
if they are flat against the board. If not, seat the sockets
by pressing on top while reheating each solder pin.

Complete soldering the remaining pins on each socket. Touch
pin and pad with iron tip, allowing enough solder to flow to
form a filet between pin and pad. Keep the tip against the pin
and pad just long enough to produce the filet. Too much heat

an cause separation of pad and trace from the board. A 600

/degree iron tip is recommended.
I Observing polarity, insert and solder the 5 tantalum capacitors.

HObserving polarity, insert and solder the Z zener diodes.

insert the 2 three-watt resistors.

tE
P2

] Insert and solder the 21 one—fourth;Watfireéiéfbe@ DO NOT




Assembly Instructions (cont'd)

Observing polarity, insert and solder the transistor.

Insert and solder the crystal.

Insert and solder the DIP switch with the word "OPEN" to the
left of the board.

Insert and solder the 2 connectors. Be sure the teflon bases
sit flat against the board.

Insert and solder the 10 O.O}AF capacitors and the 50pf
capacitor. :

Place regulators on the board so the mounting hole in the
regulator is in line with the hole in the board. Mark leads
for proper bending to match the board holes--allow for bend
radius.

1.0
uf
O
-

Bend regulator leads to match holes in board.

no

If available, apply thermal compound to the back side of each
regulator case (the side that will contact the heat sink).
Use just a little thermal compound. Too much is worse than
none at all.

_':;‘On the front (component side) of the board, first put on the
heat sink (See VB1 Assy. Dwg.), next the regulator, and finally
insert the #6 screws for each of 2 regulators. Secure firmly
from front side with lock nuts. Be sure the screws are tight
and the regulator, heat sink, and board all fit together flatly
for a good thermal connection. Now solder the regulator leads.

L;}At this point the only parts yet to be mounted are the two
power resistors and all the IC's. DO NOT MOUNT THESE YET.

[j Apply power (+8 volts approx.) to board by plugging into computer
or by connection from a suitable power supply. Measure the
regulated output of each regulator. If less than 4.8 volts
is measured (allowing for meter accuracy) check for shorts or
wiring errors. CAUTION: WHILE IT HAS NEVER HAPPENED TO US,
SHORTED REGULATORS HAVE BEEN KNOWN TO EXPLODE WITH POSSIBLE
INJURY TO EYES OR HANDS. BETTER SAFE THAN SORRY-KEEP FACE AND
HANDS CLEAR OF THE REGULATOR SIDE OF THE BOARD DURING THIS AND
SUBSEQUENT TESTS!

[].Apply power (+16 volts) to the board by plugging into computer
or by connection to a suitable power supply. Check for voltage
on zener D1 of approx. 12 volts.



. Apply power (-16 volts) to the board by plugging into computor

or by connection to a suitable power supply. Check for voltage
on D2 of approx. -3 volts. _

Insert and solder the 2 power resistors. Important; mount these
resistors up off the board about one-eighth inch. This gives
the resistors better cooling and keeps them from discoloring

the circuit board.

Finally, insert the IC's into their sockets, observing polarity.

. Now, look the board over carefully. Check for poor solder joints

or bridges. Using the component layout drawing, look for improper
part location or polarity. A few minutes of careful inspecion may
save a few hours of troubleshooting.



SET-UP

HARDWARE REQUIREMENTS

Computer with S-100 bus. (Altair 8800, IMSAI, etc.)
ASCII keyboard or teletype

Two parallel input ports (for keyboard)

1K of RAM (located at 3C00 hex)

KEYBOARD INTERFACE

The Console Input (CI) and Console Status (CSTS) subroutines
contained within the Demo programs supplied assume a standard
(MITS rev. 1) keyboard interface. This interface uses Input
Port 1 for data input, and Input Port 0 bit 0 (1sl) for a
status bit (data available). Other input configurations can
be accommodated by modifying these subroutines.

BOARD ADDRESSING
VB1 RAM address space is EC00 hex to EFFF hex for specifed

software.
Set address selection switches on VB1 as follows:

Al15 OFF Al2 ON
Al4 OFF All OFF
Al3 OFF Al10 OFF

SYSTEM OPERATION (Demo Programs)

A. Load programs in specified locations.
B. Momentarily set the RESET.

C. EXAMINE starting address of program to set program counter.
D. Turn off sense switches (AlS-AﬂT & hit the RUN switch.

PROGRAM LOADING

The software supplied may be loaded into the computer by any
one of the following methods:

1) Paper-tape Program:
a. Put an Intel-format loader program into computer
(user supplied).
b. Run object program tape (supplied with VB1)

2) PROM Program:
Run program from PROM (pre-programmed PROMs are avail-
able from Solid State Music with a 2K 8f8f monitor program)
3) Source Listing:
a. Load an Assembler program into computer.
b. Enter Source program in software listing.

4) Object Listing:
Enter Object program in software listing directly into

memory.

-6-



2.0 SET-UP (cont'd)

2.6 SENSE SWITCH FUNCTIONS:
Additional control flexability is provided for thru the use
of the sense switches on the front panel of your mainframe.
Setting sense switches to the '"O" position will perform func-
tions as defined below:
A8: output stops at bottom of page

A9: truncate line after 63 characters

MONITORS

(38
~1

CAUTION: HIGH VOLTAGE may be present in set even if unplugged.
Service or modifications should be preformed ONLY by qualified
personnel.

2.7.1 MONITOR CONNECTION

CAUTION: DO NOT USE A TRANSFORMERLESS TV FOR A MONITOR.

1) Most monitors can be connected directly to the composite

video output with a single coax.

2) Some monitors may require the parallel video outputs
provided.

3) Most TV sets will require one of the following:

A. The addition of a jack connected to the input

of the video .amplifier (other inputs must be dis-

connected).

B. Use of an RF Modulator to process the composite
video signal for connection directly to antenna
terminals.

2.7.2 MONITOR ADJUSTMENTS

The monitor or TV may need to have the horizontal and ver-
tical size adjusted in order to get all of the data field
on the screen. (Monitors set-up for TV pictures run the
picture off the screen in order to eliminate "borders".)



3.0 TROUBLE SHOOTING HINTS

a.

Check for proper settings of DIP switches.

Verify that all ICs are in the correct sockets.

Visually inspect all ICs to be sure that leads are in the
sockets and not bent under.

Verify that the output voltage of each regulator is correct.

Inspect back side of board for solder bridges, running a
small sharp knife blade between traces that appear suspicious.
A magnifying glass is a must for this.

If you have an addressing problem:

1) Check U42 (DM 8131) for addresses Al10 thru AlS.

2) Check inputs § outputs of address buffers U23, U35, § U40
for shorts as well as proper operation.

If you have a problem with data output (consistent missing

bits):

1) Check inputs § outputs of buffers U28, U40, § U4l for
shorts as well as proper operation.

2) Check memory chips U24-U27 § U36-U39.

If you have a problem with horizontal sync:
1) Check signals on U20, U31, U32, U19 § Ulp@.

If you have problems with the vertical sync:
1) Check signals on Ul2, U33, U29 § Ul7.

4.0 THEORY OF OPERATION

(Design improvements over VB-1A by LYNN COCHRAN)

4.1 GENERAL

The VB1 video interface is .essentially a computer memory combined

with an interface circuit that connects the memory to a video

monitor. The memory data may be displayed in either alphanumeric

form using the internal character gencrator, or in a direct form

(graphics). Characters may be presented either white-on-black or

black-on-white. Mixing characters and graphics is also possible.



4.0

THEORY OF OPERATION (cont'd)

4.1

GENERAL

The MCM6571AP Character Generator can display 128 different
characters. Other generators with different character sets

are available.

Sixteen lines of characters are produced and either 32 or 64
characters per line may be selected. Total memory consists of
eignt 1024-bit RAMs. Ten of the computer's memory address lines
are connected to these RAMs, zllowing the computer to select-
ively address each display pesition. The computer's remaining

d

6 address lines are used for addressing the board’s memory

-

location, as selected by DIP switch on the circuilt board.

Qs

SYNC GENERATION

Figure 1 shows the 12.4MHz crystal oscillator feeding a series
of two counters, U31 and U3Z2. Counter U31 divides the 12.44MHz
signal by eight and passes the resulting 1.5375MHz signal to

U32 for further division by sixteen. The DOT CLOCK is a square
wave timing signal used in shifting out video. The LOAD signal
is a pulse occurring once every cight DOT CLOCKs. Roth the DOT
CLOCK and the LOAD signal must be selected for either 32 or 64
character-per-line operation. If .the "64/32" switch is open,
the 6.22MHz from U31, QA is selected to be the DOT CLOCK; if the
switch:.is closed, 12.4MHz from the oscillator is selected.

For the LOAD signal, switch "open" selects a 777.5 KHz signal

and switch '"closed" selects a +5 volt level. The LOAD signal is
modified by the 1.5550 MHz pulse signal from the output of Ul0,

pin 1f, to become a series of narrow pulses at either 777.5 KHz



4.0 THEORY OF OPERATION (cont'd)

4.2 SYNC GENERATION (cont'd)
(64/32 switch open) or 1.5550 MHz (switch closed);
The 97-2 XHz carry signal from U32 is the inpﬁt for the hori-
zontal timing circuitry shown in figure 2. Both Ull flipflops
and U20, pins 8-13, are used to divide the 97.2KHz from U32 by
six to give horizontal blanking signals at 1620 KHz. Ul3 gener-
ates a delayed horizontal sync pulse from U21, but only during
horizontal blanking. U20, pins 1-6, develops the horizontal
drive signal. Waveforms are shown as aids to troubleshooting
in figures 1 thru 3.
In figure 3, the BIT SELECTOR CLOCK (16.20KHz) goes to the bit
select counter U29. The outputs from U29, QA thru QD, give the
row select address for the characier generator. When address
1110, is reached, U29 is loaded with 0000, on the next clock
pulse to start a new cycle. The load signal 1s a negative pulse
at 1079.9 Hz which is sent to flipflop Ul2 and vertical line
counter U33. 1In addition to 4 bits of RAM address, U33 puts out

negative pulses at 60.0Hz on CY. Ul2 derives negative pulses at

60.0 Hz for both VERT DRIVE (1ms pulse width) and VERT BLANK (2ms

pulse width). VERT BLANK and HORIZ BLANK are combined by an AND
gate to give a composite BLANKING signal. The other 6 bits of

RAM address come from counters Ul4 and U22 (on sheet 2), which

are reset by HORIZ BLANK. U22's clock is the LOAD signal from
fig. 1.
4.3 ADDRESSING

The eight 1024-bit RAMs are addressed by the computer

-10-



4.0 THEORY OF OPERATION (cont'd)

4.3 ADDRESSING (cont'd)

4.

" using the 10 address lines AP thru A9. 6 additional lines form

4

a prefix to specify the video board's address. This 6 bit pre-
fix is set by the DIP switch on the board. U42 compares the
address sent by the computer against the switch. If they agree
the SELECT signal goes low actuating the 10 address gates (Af§
thru A9), the output gates, (D10 thru D17), and the write gate
Ul7. SELECT signal low also turns off the output gates of
counters Ul4, U22, and U33. With the memory now '"listening',
the computer may store data on the video board to be displayed.
When the address from the computer no longer matches the switch

the SELECT line goes high and the memory 1is isolated once again.

PICTURE FORMATION

When in the normal character display mode, the memory is con-
tinully addressed by the counters Ul4, U22, and U33. The memory
puts out an 8-bit word for each address. Only 7 bits go into
the character generater data input to specify a character or
into the multiplexers US and Ul5 for graphical output. Both

the output of the character generator and the graphics multi-

plexers are fed into two data selectors, U6 and U7. If the

GRAPHICS signal is low it passes the graphics data from US

and U15. If GRAPHICS is high it passes the character generator
output. In either case the data selectors' output are loaded
into parallel-in/serial-out shift register U8. The data is then

shifted out to the display monitor.

_ll_



Solid State Music

4.0 THEORY OF OPERATION (cont'd)

4.4 PICTURE FORMATION (cont'd)

5.

)

0

That eighth bit of memory is a control bit whose function.- depends
on the VID REV/GRAPHICS switch. If the switch is open, GRAPHICS
is high and the character generator output is going into output
shift register U8. The eighth bit then turns the video reverse
on or off by setting flipflop Ul3. This controls the VIDEO REVERSE
signal fhru gate U2. If VIDEO REVERSE is low the shift register
output is unchanged, but if VIDEO REVERSE is high then gate U4
inverts the output giving a reversed video effect on the monitor.
If the VID REV/GRAPHICS switch is closed the VIDEO REVERSE signal
stays low unaffecting the shift register output. Now the eighth
bit directly controls the GRAPHICS signal. If GRAPHICS is high
then the character generator output is selected. If GRAPHICS is

low then the graphics data is used.

POWER SUPPLIES

Power supply voltages of +8V and +16V are used to run the video
board. The +8V input is regulated down to +5V by two 3-terminal
regulators. R21 and R22 power resistors keep the power dissipation
low in the regulators. Typical 8V current'drain is 1.3A. The
+16V input is regulated down to 12V by zener diode D1. The 16V
current is about 40mA. Similarly, the -16V input 1is zener

regulated down to -3V by D2. The -16V current is about 13mA.

WARRANTY

Parts guaranteed to original purchaser for 90 days, unless fail-
ure 1is due to misuse or failure of purchaser to excercise caution
in assembly and operation. Registration card must be returned at

-12-



Solid State Music

5.0 WARRANTY (cont'd)
time of purchase to validate warranty.

Assembled boards may be returned for service. A service charge
will be made unless, in our judgement, the problem is due to
a defective board or parts.



%-FSV

5 SVGTE
T3 Ta s e
— ANANA——ANAAN— é — o
b A B Dy ‘5”%0 2 uc b > ChrRy
L4P U3l _ U3z
) O LD
/2 34/ 2L @A QB QC QD |9 P25 a8 ac ap
gl o~ 31 2] 7]  G7.2KHZ
Gl 5’6 > 3957 KH2
; IBI +5v 8] 5| u[3] el [ 73]
a2l ¢ /23 @1 23 |5
244 MHz B Gap—
swW :1; " ul9
<g—c/e > A iy g -~
cH/32. . o g
DoT cLocK LOAD
uro, PIN14 = = — — — —~ 6.22MHZE — — — — — — — (+2)
vsi pvis L] ﬂ I I 555 MHz (29)
U32, PIN3 I R S R S 777.5 KHZ (+16)
LonD: Sw 64/22 opeN 1 | 777.5 KHg
LOADS SW &4/22. TLOSED {L I n I | 1.555 MHZ

W =157



S - . R . R HORIZ SYNC
“BVGTE L0 &u Lo Ly L L4
S 5 5 S S
1z 2]y Q 5 21p Q 7 2lp 7 glE D
32 Carry — Uil =3 s V20 2 U3 2L vzo| e CEis g
) CARRY =18 = |e =19 =le ik =
Q Q Q Q
" R R R A FoRiz DRIVE
Vs T ME bl 1! -
” HOKIZ BLENK

N

HOR(Z2 BLANK

N,
“U32,PIN2 (3%8,7TKHZ) | !

»

N,
“U32, PIN 7 (97.2KHZ) -

U3z, PINT [ O S I T s A R S N R e
vsz GFEE H 1 ll T [ [
Uil PIN € S O L S N N

! |

HE.EJKHZ

|
b ) ! 51‘#5 -
UIS, PINE HOKIE SYNC _‘ﬂ% : E— (.2, Kiiz
vil, PINS — 1 l —
yRo,PiNg HoRiZ ELANK }‘—*’20-6,&45 — [6.7. Kz

17 DRJE
Uze, PING Hogig DR’/ | L .

MTw

H-14-77



VERT DRIVE _
4 TERT BLANK _
s |7 >
12 2
i O el e A — ELANRING
I>ul2 —p U2 > | >
QI Qe HORIZ BLANK
o le.2%HZ
<
BIT SELECTOR
90 LD vz CLocK
12 C‘)” Qp Q¢ Qe Qa
—OC—y | LD < 0 AERE R
U33 13
Qp Qc Qg Qa uily
RN Vo
U33,§>1N5 HERRRERERERE /079.7 HZ
Uiz, PIN 6 L 60 HZ
VERT DRIVE L ¢OHZ
U33, PIN 12 l 60 H2
VERT BLANK L] 6C H
FIg RE 3



‘ ‘ REVISIONS ‘ 5

f 5 | iR | DESCRIPTION NP DATE i APPROVED

l !

! - 4
TITLE FAGE REV DATE BY ;
R _ - - e i e ]
1
LOGIC DIAGRAM : CENTRAL THMING, HORIZE - VERT SIGNAL ! z ;] 11-29-77
GENERATORS , MEMCRY ALLRESS COUNTER.
LOGIC DIAGRAM  CARD AND MEMORY AG bt s} i1-29-77
_ JE S SO
LOGIC DIAGRAM: READ/WRITE MEMORY. ; 2 & - 3-77
f |
LOGIC DIAGRAM: INPUT DATA BUS, GRAP: GENERATOR, ‘ & A -G -77
. ‘ B |
LOGIC DIACRAM: ROW DOV CHARACTER SENERATOR LOGIC. = } B L 1i-29-77 :
MONITOR INTERFACE POWER SUPPLIES : |
e o oo et e e . : ; -
ASSEMBLY DRAWING : VB, VIDEQ BOARD L 7 , 8 11=29-77 :
i i
i i |
1 i
T o 5
- i
, |
5 % §
! ! |
R S _ i S
PAGE REFERENCE:
- ~ \
JXXHXK i (D) : :
A TC PAGE FROM PAGE I

SIGNAL ORIGIN

WHERE, D= TO PAGE

i

" 5= FROM PAGE TOLERZMCES UNLESS

X = NMEMONK OF SIGNAL e e mas] S011d State Music

Oy T T T . Nt

APPROVALS | DATE SR LED = e
DREWM,, T

ECHIQ . ﬂ’ 1 DRAWING MO
e 11‘ 7577 ASEAE SiZE

otk C

DC NOT SCALE DRAWING  |sHeer |

BSHOP GRAPHICS NG
TORDES 0 20622




LR DESCRIPTION 1 oare APPROVED
+5 | I
R23$ 1K '
YI 12,3MHz SVGTE
47 pf o
L 4 BO0]
11 |'—]| *——9 GO0
1 i ‘L I 3] 4 5| e At 5 [t o |o
ocedr ¢ ,o|‘02'03'04*.f59 oo Pe ;on‘oa'oa;m;bw 13
uz2 |
+ e 7l U coon co02 £003,000 coi6 'c032/c054,Ce8
Sy ~ \uig . 74161 4. 5 ) 74193 ' P
' 5 05Cx Hog—D Bers ot 5 12 CARY o
‘ 574534 W /34 Q"Q2'Q3'Q4‘ b 11]74s03/70 “y ‘@ Q2 .qa er 4 ®
: a3l el nl lm 3 |z e l-/
R3470n RIO 470n" ] @ LOAD o 375)
e A o - - 2103
5 =2
ua D2
745
. (®)-SVeIE
6 K
Ay BVGTE
2 ° » - . -
@ o HZBL - N
GRD) |
T — S — —— , ’ ? B P ISR S — — - AT. .
Cdn s h o ] PR O (O TR OO S GO )
4N Pe D TD2TDATEE T s (el Pl e RN ;ﬁ%cd L © S A O A )
,,g,gg RAGE, RAZ: 'RADZ RAD3, ts Sih  RADARADS 5 a3 RO, RALTIRADS [RADY|
LOAD 5 T S 2. 5N o2 J@ C VN
@ Mo @ Q2 04 g3 TP P DmoLaz laa a7 P a2 jos jes , TYPTTT
RN ;«5 7 a3 ; Te 1 | iaa s e s |7 .
i | -~ L. { p i - i i o~ H
= i ? e (3) : e =3 | E ( I € @- VE] 8 »@®
N A l - 1 ' b (3 TP ) 74095im
CoL = [ |
L5 | I .
] TETIvETEN ] e ©
©) HZBL 12| RMAZ )*“’@ ay o5 4 ~ ]
2 708 & 3 2! 5 -
. a 7'1:5 —a ©
3\ _U32,P2 1'3 l"
k@ r a 8 s =
- VRTL VRT2
@ 2k, ° * * ¢ - Uhra7a L 31y7a7a
2 ui2
0 l“ l‘o Rev l“ A 252 1o 6
' mgé}_g 25 egs 29 LIGer N\ 5 2 { s Q 4
! HZBL 27008 /) HSYC HDRV - 0 Tt
(3) Y32 1 7474 3 N7 1} m7a |3 Nara 2},7a74
E'A_ﬁ? Ut 8 utl 6 ua2o 8 Uil 6 3 u20 8 m (HW)
e 3 Bl Al V.
g {)Gj & A D ¢ O —sRve > © B
3 ! ?‘3 b |_HORIZ BLANK (HZBL)o, O
[TOLERANCES UNLESS
A I W R A FIORIZ_BLANK(FZBL ), ® menons e manst 5013d State Music
| A T AR
APPROVALS | DATE HSRI -VER 13‘ N
@ u32,P?7 ke 2 VBl VIDED BOA E
HORIZ SYNC(HSYC) g, @ CTRE 112000 e SIZE [DRAWING HO.
MTW__|I-1877 E

REVISIONS

ISHOP GRAPHICS INC.

oRTRR NG 20823

DO NOT SCALE RgpyglG  fsmerr 2



A REVISIONS h

ADDR ES; 7 . P iR | DESCRIPTION .. DAte i APPROVED |

l N
U35 \ _
A9 PI34 & Q 2009 9 > —120%
LIS -~
¢y
’ u34 3
® RAGQ 10| o )2 1 Wﬁgt @
743674 P68 & I L™
) U35\ ) \—4”5 PWRITE
4
A3 PB4 & iz A8 “ -0 . &
115
1 U34
@ —Raoe 12 {33 e\ 1
74367
1,15 » 15
' Pr32 ¢ 86
T N\ ) . as- S
A? P83 & 2laop7 V2 T NAl7y oy AP 14116
713674 115 — PLg & 13r85”
A X Y -—U-:;;a\ AlG 12 5
® RAG? 2| o \3 e
4367 Pras £ B4
‘ 415 A3 JRSSRSSS——. 7 9 AGEG
[Vcle) \ ’ ‘,_A- A —a ]
A6 P82 < 14 égg}g? 13 E)’ MA@G%“Q‘ ?\‘1?33 . . 5 B3 ETB:)——-
1,15 L i’ JR—_1
Us - S NN S - 3lga”
@ ) i’ " 2l
1,15 1 s
P37 & a
u23 » o A1 -
oo 2 12 \ 11 T MAGS . z |
25 pi2g & 2005 1o > (4) i L
NG ~ a5 3 " |14 onSig:
b . OM3BI
uz23 ™\ i O o -y :
@ e : RAZ2 2 i Ma 4 - i3 7EL
% | " o -
h H
T23 ™\ N . DG .
AG P30 & 14| Abga )3 SNV GG DSl LI
~ 74367 5 7__‘,/ 4 CARD
ADDRESS | A2 6 "
s ] s ™ 5
RAGA 2 |'%ra\3 SEECT
@ J Al 7 o]

B

»C

gb

O

(O]

[
=
G
Oy
b

{é\

|

| laoe
o MADG=_@ |
L .

0
e
o
VIDREY GRAPHKS 2l oo
o

™
D
8'
(]
f—n
L
o
ﬂ
1)
]
{7s)

. SCREEN SIZE: 32/& L 6
4
A2 PLB ¢ 12 | X0p2 ! PR O] -+
74367 L7 S = L mel
5 . S1 RIB> RIT.> RiES RIS
: ENEIENEWNEFNE 3 2.
@ RAg2 | :ﬁ%é‘; 7 Kaj <o Ki
Ay @tﬂ:_im,@,__,;, l JE
035 \
¢ 41ADa )5 DTy MAgL
Al PI-80 74367 ey &= @)
15
4 VEY)
® RAGL aleam \5
74367
1’15 N wwel::umt:’
| DTHERWISR N
AD PI-79 £ 6 Xgag \? f TN MA@@;@ FRASTIONE DAC  ANGLES
W07 L s = ==t [T DIAGRAM:CARD AND MEMORY
) rorrovns | oave | ADDRESS BUS,
2 _RMAD 6| %o \7 FRhLD 2207 VI VIDEQ BOARD 1
= 4367 [y T TiZE | ORAWING HO.
1,15 ey NONE C
MmN N1-18-77
o DO NOT SCALE DRAWING |sHeer 3




REVISIONS
Ll DESCRIPTION | __oate | asemovio
1} | !
@ MAZ9
@ MAD3
@ MAZ?
@ MAQ6
@ MAPS
@ Magd 5 7 15 |2 8 1512 11 |4 jicl6 |8
@2 W [——hommess—— )y |
- 13 2102A-4 2102A-4
@ MAE CED-l (1024x1) Ce DE]. (1024x1) CE 0'31
MAQI | o) oo} | oI 0o
@ - L ) 1" 12 =
@ MADQ
@ RMWE
009 P36 & ROOD o, ©)
DOl PH35 &— L. T )
002 P+88 & o2 o ®
003 A9 & LROO3 . 5)
D04 P38 & RO03 __p (5)
D05 Pr39 ¢ ROOS (B
D06 P30 RDO6 (5
D07 PI-90 R0 5
OUTPUT
DATA
BUS
" 1 12
A o>— ) 3 Ol yag 3|
W ‘ 2102A-4 WEp 2102A-4 WE
13 ceb2 (1024x1) ceb!3 (1024x1) ceb's
———— ADDRESS ——————r | ] e ADDRESS et | ] ADDRESS £0 ] ADDRESS Y
= 7 a1 7= s 2 1t [al6l6 s *

LOGIC DIAGRAM: READ/WRITE MEMORY

VBl VIDEO BOARD1 rev, {

=

g 40

SCALE SIZE JDRAWING RO.

NONE

DO NOT SCALE mg‘) [sueer 4




REVISIONS .
LR | DESCRIPTION Gwe ] _approOvED
| “

@ RO
ual
0 {30002 2 DIO PI935

L ]

/) ROO!

—
3
O
()
~
N\

Gar ~\
14 1 2r001 )12 Ol P94
Hal) 15
@R 2 |5 -3

I 2
76367 ; : ) )
BT L i B
“"‘{\_0 o 12 12RoC2 DIz FLal

030
® RDO3 017003 )2 )
24367 <
L a
1 » DI3 P42
. 2 1€ Dla Pi-gl
~~ RD2O5 i P
& - H i
[VEE)
14 ) 2rC05 VB e ~
%357 . Dis P32
|
@ __OCL b
- 2 Cis P93
7 _Roo? ’
.\./ Z .
i PEERN
I 6 | 5rD07 Y~ > 017 P43
74387 /|
l y INPUT
| | DATA
s et e = - —F—9 08— ® ® I
_J__ 1 [ ! [T T ‘ L i , : *— b @_ 7 BUS
= do B e pla3e |e3lzzz e 8 i g b ds 15 | 9 8 17 fic
150 6 TI0 W 12 12 12 15 16 17 13 13 1011 12 3% 1R = ) ZIBTET1I5
4 Si i I ———giS! |
2 US v__.__J._i_ca uis !
l:? 55 74120 ! ‘ _4:_]_ 56 74i50 |
- 1
38 3 y ? | I@-——-5:3 ! o v
® 2 o) Ll o
H i i
/GJ Cao2 8- ____J . {
& Leas |
&)= J
@ €303
L_OR8l @ __&RE.?_.@

 TOLERANCLS UNLESS

frcrons o mas SO11d State Music

Si2& IDRA#ING N2

DO NOT SCALE DRAWING vt




@HDﬂvi 2]

A d

‘l |7 3 |a

!

5

? P TDF T Dg
u29

IOL.

CGOl ICGOZ ,CGOa CGOB‘

B'C‘L

L
VLG

REVISIONS

—_oescmipTion

74161 . > Ji2 VE\:QTICFL
‘ i | I 5 ﬁ
@)‘TE T :Quioztoa'oa: <
\I)g 1413 2 i @ P ! Ré 1004
Lol
1kDOZ ! [ 4 l% Ui WV
@ &—} — Gz 8 @ _EmBL {0z \ RS 100a
1RDO1 2 5 N
® 7400 I} 3 o | viDO > Jk4 VIDEO
1B | — @ 1 | _CoB »——’@ 75451 /
@ 1RDOZ | R 232
i g0 o—2[ 07 " 3 JH GROUND
(5:-E003 » (5 T__&_ 7%%003 OE 10
G ~® ‘ MONITOR
2 13005 co E:
- j 103
(8) 1hL0S i ® @ VTBL 9 \TTA g [ |18ass 2
< | l - 10 ))BAsS &={7545! QI 2N2222A
i 7386
5 e 12 In lo s Ia 2 |22 |e3 |ea 5V [GTE )
~+liy 370 O Cé €3 €4 (5 _C6 RO RI RZ 3 HSYC
© =2y ADDRESS s — . Ki TO
U6 MCE571 . UF?_D_7 3 2 e @45\/-1
st 7x9 CHARACTOR GENERATOR w3V @Lroor_2 )70 vord[ R8 MONITOR
(6. DO_DI__D2_03 C4 DS D6 ® 11 \7474 27K e 02 gRa
7 .7 '8 16 "9 |5 |20 U3 .s
i ! : i a 8 2 71 U3 Ja2-2 ComP,
[ 4 & | PIXD VIDEO
{ | ! ! r] 13 7545|
! ; ' L ' J&1 GROUND
l . ©) GRAE 1 =
1 -
1
GRE! ua
6 2 +5V/
% GRB2 »- (2)3131516)
| ’ 1| wosorls lest el 358 Uae
- catl L 8 U524
. —C] D@2 == =R
oI 65 |3 12 E 14 34 B l2 615 o . 2 v 3&}; 5,25, Uata Ue2
1o, TBATBATEATE i os S A|EABAE A o W S e e
! | | i . 1 I I | | 13 v 1 UIB-14
7457 | ppog |oCo2 ! 0004 | 0007 74157 D001 |DDO3 | DDOS | DDOB E—— +BVDC {pH ¢ Ray a2 L 89, Laie L2ne
15 " 159 I | = [N
3 Coy ) : Ly —qE | Ly by UNREG | P51 & A W == 2 3?!4 U406
- EEN L O D R IR L A ho || s 3::;:2
1 | tm340T- | 3
RI9 1002 —d sv P L—» uose U3t
+svDC P12 b= A — @ + * -5-0 2 Hg?]g U33 '6
s ==
y N7 = 3
w0 & @ o B 38
OV GRD o}
UNREG. cR2 e 1 T = gl ugaﬂ
' PHOOé—-l INA7GA L souF = a0 U3sH
2 (3 1a |z liofn |12 1ia flevoe - Prsz R20 LOK&
@0 o5 TATBICIDIEF 16 i ] 53 SODX
- e ?- e —|.9 STCT ©) Mﬁmm 1id Stat i
.~ _[OAD 13 SDDX p=SLel
@ PE <p : e ‘ = = * 170GIC_DIAGRAM: ROW DOT CHARACTOR
L somowis | oare_| GENERATOR LOGIC, MONITOR INTERFACE,
POWER SUPPLIES.
m 527l | VBt RVIDEG BOARD 1 rev. 2
I LOAD PR 11-25.2 mNgNE € |ORAWING NO. l
©) MTW_|[i-1877

L

DO NOT SCALE
e

Jsueer 6

5100 GRAPHICS NG
firr A e %s



Solid State Music

NEW SOFTWARE PACKAGE

The following software package is completely new and consists
of 4 programs:

1) A Teletype Simulator program that can easily
be patched-in to work with BASIC or other .
working software.

2) A TTY Simulator Demo program which may be used
with the TTY Simulator in order to use the
program without other software. The Demo in-
cludes cursor movement § video inverse capa-
bility using the following characters:

CNTRL U = UP
CNTRL D = DOWN
CNTRL F = FORWARD
CNTRL B = BACK
CNTRL H = HOME

CNTRL L FORM FEED (blanks screen)
ESC = INVERT VIDEO

3) A Graphics Interface Subroutines program which
provides the ability to generate graphics by
specifying the coordinates of a particular '"dot"
and whether it is to be light or dark.

4) A "Doodle" demonstration program that may be
used with the Graphics Interface subroutines
in order to use them without other user soft-
ware. '"Doodle" enables a user to '"paint a
picture" by moving the cursor to various lo-
cations and setting each location light or
dark. These functions are performed thru the
use of the following characters:

W = white D = down
Q = black F = forward
U = up B = baCk

Additionally, up to 10 pictures may be saved
by typing an '"S" followed by a digit from §
to 9. The picture may be retrieved by typing
a "G" followed by the digit corresponding to
the desired picture. This feature does re-
quire an additional 10K of memory starting at
1000 hex, however.
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PATCHING INTO 3.1 *MITS BASIC

Mits basic has two output routines, one for the main console I/0
and one for their "out'" command. Only the main console routine
needs to be altered. 1In 3.1 Basic the output routine looks like

the following:

ADDRESS BYTES MNEMONIC

#4 BF DB, g8 Stat: IN §; input status

g4 c1 E6, 8 .  ANI . check dak flag
p4 C3 C2,BF,p4 stat

p4 Cé6. F1 : ~ POP PSW; restore data

g4 Cc7 D3, 01 - oUT 1

g4 co c9 RET

In 3.2‘Basic (withéut’cassetteirgutines), this output routine will be
ét agoﬁt'b4E4 Hex.

Two mnemonics that are boxed-in may be altered if you are using a
Altair Rev. P interface iﬁstead of Rev. 1 as shown. The patch 1is

to replace the routine called STAT with the following:

ADDRESS BYTES MNEMONIC

P4 BF.. ) F1 PATCH: POP PSW; restore data
P4 cp B7 - ORA A

g4 C1 C8 RZ; return if a null
p4 C2 C5 PUSH B

#4 C3 AF MOV C, A

g4 C4 CDh,00,3F CALL VDTTY (see video
p4a:Cc7 C1. , POP B driver)
04 C8 : C9 , RET

Remember, when you put in the VB-1 software, Basic should not be
allowed to write over it. This is done by re-assembling the VB-1
software for uncommitted memory or when MITS Basic is initialized

and prints 6ufv"memory size" then type-in 16120.

* MITS, Inc., Albuquerque, New Mexico 87106
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Solid State Music

3 VIDEO BOARD DRIVER

H THIS SUBROUTINE FACILITATES THE USE
3 OF THE SOLID STATE MUSIC VBl BOARD
) AND A VIDEO DISPLAY DEVICE AS A

3 CONSOLE OUTPUT DEVICE.

3 "ASCII CHARACTERS PRESENTED TO THE

3 SUBROUTINE IN THE C REGISTER ARE

DISPLAYED ON THE SCREEN. CERTAIN
CHARACTERS», LISTED BELOW » RECEIVE
SPECIAL TREATMENT. ALL REGISTERS
ARE PRESERVED BY THIS SUBROUTINE.

o e

Ye Yo

LOC IS THE BEGINNING ADDRESS OF THE
SUBROUTINE. IT MAY BE IN RAM OR ROM.

o Vo

3F20 LoC EQU 3F@8H
3 VID 1S THE BEGINNING ADDRESS ASSIGNED
3 TO THE DISPLAY RAM LOCATED ON THE VB!
5 BOARD.
EC0@ viD EQU @ECOOH

THREE BYTES OF RAM ARE REQUIRED FOR
HOUSEKEEPINGe. THESE BYTES MUST BE
IN AN AREA UNUSED BY OTHER PROGRAMS.

%o ‘Be

‘se

3FEA VDPTR  EQU LAST 3CURSOR POINTER
3FEC VDHLD  EQU UVDPTR+2 3CHARACTER HOLD

NON-DISPLAYABLE CHARACTERS

L 1

6806C FF EQU 6CH 3FORM FEED» CONTROL-L
' 3CLEAR SCREEN, HOME CURSOR
222A LF EQU 2AH JLINE FEED
3DOWN ONE LINE, CLEAR LINE
888D CR EQU @DH 3CARRIAGE RETURN

sMOVE CURSOR TO LEFT MARGIN

L 1)

OPTIONAL CURSOR CONTROL CHARACTERS

ga1s UP EQU 15H 3CONTROL-U '
2004 DN EQU @4H 3CONTROL-D
2006 FW EQU @6H 3CONTROL-F
@022 BK EQU @2H 3CONTROL~-B

0398 HM EQU 28H 5CONTROL-H
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3F00

3F88
3Fa1

3F0d4
3F@d5
3F@6
3F87
3Fe8
3F@89
3F2A
3FaC
3FOE
3F@F
3F10
3Fll
3Fl2

3F13
3Fla
3F16
3F19
3F1B
3FLE
3F20

3Fa3
3F25
3F28
3F2A -

ES5
21EAJ3F

DS
(W)
F5
SE
23
7E
E683
C6EC
57
23
46
EB
70

79
FEBC
CA763F
FEAD
CAB43F
FE2A
CA8BJ3F

FEILS
CAD23F
FEQ4
CAD83F

e

UDTTY:

e %o

ENTR:

Ve %o %o %o %o W Yo

Ge

ALTVUD:

e

Ve Yo o Yo

Solid State Music

NORMAL ENTRY POINT

ORG LOC
PUSH H 3 SAVE HL
LXI H,VDPTR ;ADDR OF CURSOR POINTER

ALTERNATE ENTRY POINT

THIS ENTRY POINT MAY BE USED IF

THE CURSOR POINTER AND CHARACTER
HOLD ARE AT LOCATIONS OTHER THAN
THOSE SPECIFIED ON THIS LISTING.
THE USER MUST SUPPLY SUBROUTINE

ENTRY CODE AS FOLLOWS:

PUSH H #SAVE HL

LX1I HsPNTR 2ADDR OF CURSOR POINTER
JMP ALTYD sJOIN THIS CODE
PUSH D #SAVE DE

PUSH B ZS5AVE BC

PUSH PSSV s SAVE AF

MOV EoM SLPTR

INX H 3

MOV AsM SsHPTR

ANI 3 ' sCONVERT TO VIDEO
ADI ViD SHR 8 2RAM ADDRESS

MOV DsA H

INX H H

MOV BoM ;CHAR UNDER CURSOR
XCHG #PNTR TO HL

MOV M,B JRESTORE PREV CHAR

IDENTIFY INPUT CHAR

MOV A,C 3JNEW CHAR

CPl FF 3

JZ VIDFF 3FORM FEED

CP1 CR H

Jz VIDCR 3CARRIAGE RETURN
CPI1 LF H ’

Jz VIDLF JLINE FEED

THE FOLLOWING INSTRUCTIONS
(MARKED YYYY) MAY BE REMOVED
IF CURSOR CONTROL IS NOT

REQUIRED.

CPI UP SYYYY
. dJz CRUP SYYYY
CPI1 DN SYYYY
Jz CRDN IYYYY
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3F2D
3F2F
3F32
3F34
3F37
3F39

3F3C
3F3D
3F3F
3F4l

3Fa4
3F46
3F48
3F4B
3F4C

3F4F

3F50
3F51
3FS3
3F56
3F58
3F59
3F5B
3FSC
3FSF

3F62
3F63

3F65

FE06
CA4C3F
FE@2
CADEJF
FEQ8
CAE4JF

7D
E63F
FE3F
C24B3F

DBFF
E6@2
CA623F
71
218100

29

7¢
FEF®
C2623F
26EF
7D
F6CO
6F
CDAAS3F
C3683F

7C
E603
C6EC

.o

o s e ‘o

e

VIDB@1
CRRT:

'3

CRADJ

.s

VIDRT:

Solid State Music

CP1 - FW
JZ CRRT
CPI BK
JZ CRLT
crPl HM
JZ CRHM

DISPLAYABLE CHARACTER »

THE FOLLOWING INSTRUCTIONS

JYYYY
IYYYY
SYYYY
2YYYY
ITYYY
AYYYY

(MARKED XXXX) MAY BE RE MOVED

IF SENSE SWITCHES ARE NOT

TO BE USED-e

CHECK FOR END LI

Moy AsLs
AN aFH

C‘Pi Eth
JNZ I

IGNORE CHARACTER IF END OF

NE

LINE AND SENSE SWITCH 2 OFF

IN BFFH  3XXXX

ANl 2 1XXXX

Jz VIDRT 3 XXXX

MOV Ms G ;

LX% By 1

ADJUST CURSOR POINTER

DAD B ;

CHECK FOR OVERFLOW

MOV AsH 3

CPI (VID+1@824) SHR 8 3 5
JNZ VIDRT - Ro BNl
MV I H» (VID+968) SHR 8 3

MOV AL 3

ORI 6COH

MOV LsA ;

CALL  ROLLB 3

JMP VIDRL 3

COMMON EXIT CODE

NORMALIZE CURSOR POINTER

MOV A,H
ANl 3
ADI VID SHR

-27-
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Solid State Music

3F67 67 MOV H,A 3

3F68 7E VIDRl: MOV ALM 3CHAR UNDER CURSOR
3F69 367F , MVI M,7FH  3CURSOR

3F6B EB XCHG 3PNTR TO DE

3F6C 77 MOV MsA 3CHAR UNDER CURSOR
3F6D 2B DCX H H

3F6E 72 MOV M,D SHPTR

3F6F 2B DCX H H

3F78 173 : MOV M,E 3LPTR

RESTORE REGISTERSs, EXIT

v

3F71 Fl POP PSW H
3F72 C1 POP B ;
3F73 DI POP D H
3F74 EI POP H 3
3F75 C9 RET 3

PROCESS FORM FEED
FILL SCREEN WITH SPACES.
MOVE CURSOR TO TOP LEFT

oo

e Yo

3F76 21@3EC VIDFF: LXI H,VID 3
3F79 ES ‘ PUSH H H
3F7A 3620 VIDFC: MVl Ms* * 3
3F7C 23 - INX H 3
3F7D 17C MOV AsH H
3F7E FEF@ CP1 (VID+1@824) SHR 8 3
3F8@ DATA3F JC VIDFC 3
3F83 El . POP H 3

PROCESS CARRIAGE RETURN
MOVE CURSOR TO BEGINNING

e %o

3 OF LINE
3F84 7D VIDCR: MOV AsL 3
3F85 E6CO ANI @COoH 3
3F87 6F - MOV L,A 3

H

"3F88 C3623F JMP VIDRT

PROCESS LINE FEED .
MOVE CURSOR DOWN ONE LINE.
FILL NEW LINE WITH SPACES

Yo

e ‘e

3F&B D5 VIDLF: PUSH D 3
3F8C 114000 | LX1 D, 64 3
3F8F 19 DAD D 3
3F90 7C MOV AsH 3
3F91 FEF2 CPI (VID + 1@24) SHR 8 ;3
8F93 'C2C13F JNZ UVDLF3 3
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Solid State Music

3 THE FOLLOWING INSTRUCTION
3 (MARKED XXXX) MAY BE REMOVED
3 IF SENSE SWITCHES ARE NOT
H TO BE USED.
H WAIT UNTIL SENSE SWITCH 1 IS ON
3 BEFORE ROLLING UP ONE LINE.
3F96 DBFF UYDLF2: IN @FFH 3 XXXX
3F98 E601 AN1 i 3 XXXX
3F9A CA963F JZ VDLF2 3 XXXX
3 ROLL THE WHOLE DISPLAY UP ONE
H LINE.
"3F9D CDAA3JF CALL ROLL® 3
3FA@ 7D MOV Askl 5
3FAl F6C8 ORI @oaH 3
3FA3 6F MOV L4 2
3FA4 26EF Mv1 Hs (VID+268) SHR 8 3
3FA6 DI PGP D 3
3FA7 C3623F JMP VIDRT H
3 ROLL SUBROUTINE
3FAA DS ROLL@Z: PUSH D 3
3FAB ES PUSH H 3
3FAC 1108EC LXI DoVID H
3FAF 2140EC LXI HsVID®64 5
3FB2 7E ’ ROLLls MOV AsM 3
3FB3 12 STAX D 3
3FB4 3629 Myl Ms28H 3
3FB6 13 INX D 3
3FB7 23 ' INX H 3
3FB8 7C MOV AsH 3
3FB9 FEFO , cP1 (UVID+10324) SHR 8 3 7/
3FBB C2B23F JNZ ROLL! 3 o
3FBE E! POP H H
3FBF D1 POP D 3
3FCO C9 RET 3 v
’ 3 FILL NEW LINE WITH SPACES
3FC1 ES VDLF3: PUSH H 3
3FC2 7D MOV AsL 3
"3FC3 E6C@ ANI @COH 3
3FC5 6F MOV L.A 3
3FC6 3629 UDLF4:s MVI M,* * 3
3FC8 23 INX H 3
3FC9 1D DCR E 3
3FCA C2C63F JNZ VDLF4 3
3FCD El1° POP H ;
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3FCE DI " POP D
3F¢F 93623F JMP VIDRT

Yo %o

THE FOLLOWING INSTRUCTIONS.,
ALONG WITH THOSE MARKED
‘'YYYY ABOVE, MAY BE REMOVED
IF CURSOR CONTROL IS NOT
REQUIRED.

Yo %o Be Ve Ve

CURSOR CONTROL PROCESSING

Yo

3FD2 B1COFF_ CRUP: LX1 B, -64 SYYYY
3FD5 C34F3F ' JMP CRADJ IYYYY
3FD8 014000 CRDN: LXI B, 64 IYYYY
3FDB C34F3F ’ JMP GCRADJ IYYYY
3FDE O1FFFF CRLT: LXI B,-1 IYYYY
3FEl1 C34F3F ' JMP . GRADJ YYYY
3FE4 212000 CRHM: LXI H,@8 . SYYYY
3FE7 C3623F - JMP VIDRT SYYYY
3FEA 00 LAST: NOP

0000 END
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3E@0

EC00

3Fo0

3EQ23

go1B
paac
BooA
vo8D
0015
0B334
v2d6
0082
0268

3EB9

3E09Q
3E®3
3E@6
3E08
3E09
3E2B
3EQE
3El1@
3E13
3El5
3E18
3ElA
3EID
3EIF
3E22
3E24
3E27
3E29
3E2C
3E2E
3E31
3E33

31003E
CDAC3E
E6TF
4F
FEGC

CA4S3E

FEGD
CA453E
FEBA
CA453E
FEIS
CA453E
FEG4
CA453E
FEB6
CA453E
FE@2
CA453E
FEB8

CA453E

FELB
SA4B3E

Solid State Music

VDTTY DEMONSTRATION ROUTINE

e

LOC

oo o Ve

VID

.

UDTTY

STACK

.o

INV
FF

CR
up
DN

BX

DEMO s
Dil:

LOC IS THE BEGINNING ADDRESS OF THE
IT MUST BE IN RAM.

ROUTINE.,

EQU

3E@OH

VID IS THE BEGINNING ADDRESS ASSIGNED
TO THE DISPLAY RAM LOCATED ON THE VBI

BOARD. .
EQU @ECOOH

VDTTY IS THE VIDEO DRIVER
ROUTINE.

EQU 3rogH

EQU 3EZ6H

NON-DISPLAVASLE CHARACTERS

EQU
EQU
EQU
EQU
EQU
EQu
EQU
EQU
EQU

ORG

LXI
CALL
AN1
MOV
CPI
Jz
CPI
JZ
CPI
Jz
CPI
JZ
CP1
Jz

‘CPI

Jz
CPI1
Jz
CPI
JZ
CPI1
LDA

iBH
8CH
BaAH
BDH
I15H
B4aH
@6H
g2H
P8H

Loce

SP,»STACK
LI
TFH
C,A
FF
DISPI
CR
DISPI
LF
DISPIL
uUP
DISPI
DN
DISPI
Fw
DISPI
BK
DISPI
HM
DISPI
INV
BITS8

.‘31_

3ESCAAE :
3FORM FEED(CONTROL-L)
JLINE FEED

sCARRIAGE RETURN
3CONTROL U

3CONNROL D

3CONTROL F

sCONTROL B

sCONTROL H



Solid State Music

3E36 C2433E JNZ DISP
3E39 E680 AN1 80H
3E3B EES89 XRI 83H
3E3D 324B3E STA BIT8
3E48 G3233E JMP D1
3E43 Bl DISP: ORA c
3E44 A4F MOV C,A
3E45 CD@®3F DISPls CALL UDTTY
3E48 C3033E JMP D1
3E4B 00 BIT8: DB 2

3 CONSOLE INPUT SUBROUTINE
3E4C DB@@ Cl: IN 2
3E4E E691 : ANI 1
3ES@ C24C3E JNZ cl
3E53 DBO1 IN 1
3E55 C9 . RET
220 END
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3E80

ECO0

3E82

3E80 CD9A3E

Solid State Music
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CHECK:

GRAPHICS INTERFACE SUBROUTINES

THESE SUBROUTINES FACILITATE THE
USE OF THE SOLID STATE MUSIC VBl
BOARD AS A VIDEO DISPLAY DEVICE
AND A GRAPHICS DISPLAY DEVICE.

THESE SUBROUTINES TREAT THE DISPLAY
SCREEN AS A MATRIX OF DOTS, 48 DOTS
HIGH BY 128 DOTS WIDE. EACH DOT 1S
SPECIFIED IN TERMS OF ITS VERTICAL
COORDINATE(@~47) AND ITS HORIZONTAL
COORDINATE(@-1273» DOT 9,8 IS AT
THE LOVER LEFT CORNER OF THE SCREEN.

THE SUBROUTINES HAVE SIMILIAR
INTERFACES WITH THEIR CALLING
PROGRAMS. REGISTER B 1S PRESERVED. -

ENTRY CONDITIONS:
#H = VERTICAL COORDINATE
L = HORIZONTAL COORDINATE
EXIT CONDITIONS
A = DIFFERS BY SUBROUTINE
B = PRESERVED )
= BIT MASK FOR SPECIFIED DOT
E= MEMORY ADDRESS OF DOT
= YERTICAL COORDINATE
HORIZONTAL COORDINATE
H AND L ARE CONVERTED(IF NECESSARY)
MODULO 48 ANN 128 RESPECTIVELY.

ZToO

[
]

LOC IS THE BEGINNING ADDRESS OF
THESE SUBROUTINES. IT MAY BE IN
RAM OR ROMo

EQu 3E80H

VID IS THE BEGINNING ADDRESS ASSIGNED
TO THE DISPLAY RAM LOCATED ON THE VB!
BOARD.

.

EQu BECAGH

ORG LoC

THE CHECK SUBROUTINE SETS THE ZERO
FLAG TO 'INDICATE WHETHER THE SPECIFIED
DOT IS WHITE OR BLACK. IF THE DOT

IS CURRENTTY WHITE THE ZERO FLAG IS
SET ON, IF THE DOT IS BLACK THE FLAG
IS SET OFF. THE A REGISTER CONTAINS
ZERO IF THE DOT 1S WHITE, THE BIT
MASK 1IF IT 1S BLACK.

CAaLL CNVRT ;
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Solid State Muslc

3EB3 Al ‘ ANA
3E84 C9 RET 3

THE WHITE SUBROUTINE SETS THE
SPECIFIED DOT WHITE. REGISTER
A CONTAINS THE NEW CONTENTS OF
THE MEMORY LOCATION.

o Wo Yo W

r

3E8S CD9A3E WHITE: CALL CNVRT 3CONVERT

3E88 E6BF ANI @BFH JCLEAR NUSED BIT
3JEBA F688 ORI 80H 3SET GRAPHICS BIT
3E8C Bl ORA c 3SET THIS DOT
3E8D A9 XRA c 3CLEAR THIS DOT
3ESE 12 . STAX D SUPDATE BYTE

3E8F C9 RET H

THE BLACK SUBROUTINE SETS THE
SPECIFIED DOT BLACK. REGISTER
A CONTAINS THE NEW CONTENTS OF
THE MEMORY LOCATION.

LTI T

Yo o

3E98 CDY9A3E BLACK: CALL  CNVRT 3CONVERT

3E93 E6BF AN1I @BFH ;CLEAR UNUSED BIT
3E95 F68d ORI 80H 3SET GRAPHICS BIT
3E97 Bl ORA c 3SET THIS DOT
3E98 12 STAX D JUPDATE BYTE

3E99 C9 RET 3

THE CNVRT SUBROUTINE PERFORMS
THE COORDINATE TO ADDRESS -

BIT MASK CONVERSION. REGISTER
A CONTAINS THE CURRENT CONNENTS
OF THE MEMORY LOCATION.

e T

‘e we %o

3E9A C5 CNVRTs PUSH B 3

NORMALIZE THE COORDINATES

e

3E98 7D MOV AsL 3
3E9C E67F ANI 7FH H
3E9E 6F MOV L,A 3
3E9F 7C MOV ALH 3
3EADP D638 Dl: sul 48 H
3EA2 F2A03E JP D1 3
3EA5 C638 D2: ADI 48 3
3EA7 FAAS3E JM D2 3
3EAA 67 MOV H,A 3
3EAB ES PUSH H 3
H CONVERT COORDINATES TO ADDRESS
3 IN DE
3EAC 44 ‘ MOV B,H 3
3EAD 4D MOV C,L H
3EAE .5C MOV EsH H
3EAF 1600 MV1I D.,@ 3
3EBl 210100 LXI H, 1 3
3EB4 19 DAD D 3
3EB5 29 DAD H 3
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3EB6
JEB7
3EB8
3EB9
3EBA
3EBB
3EBC
3EBD
3EBF
JEC@
3EC1
3EC2
3EC3
3EC4
3ECS
3EC6
3EC7
3EC9
3ECA
3ECB
3ECD
3ECE
3ECF
3ED®
3EDI
3ED2

JED3
3ED4
3EDS
3ED6
3ED7
3EDS8
3EDA
3EDD
3EDE

3EDF
3EEQ
3EEl
3EE2
3EE3

SEE4
3EES
3EE6
3EE7
3EES8
3EE9

Bo223

29
19
29
29
19
54
7D
E6CO

19
19
29
29
78
94
a7
3ECS
93 .
SF
3EEF
9A
57
79
IF
B3
SF

79

IF

78

17

4F
8600
21E43E
89

7E

El
Cl
4F
1A
c9o

g4
20
b2
12
o1
28

e

L)

DTAB:

Solid State Music

DAD H

DAD D 3
DAD H 3
DAD H 3
DAD D »
MOV DsH 3
MOV AsL 3
ANI 2COH 3
MOV E,A H
DAD D H
DAD D 3
DAD H 3
DAD H 3
MOV A,B 3
SuUB H 3
MOV B,A 2
MVI A, (VID+963) AND OFFH
SUB E H
MOV E,A H
MUI A, (UID+968) SHR 8
5BB D 3
MOV DsA H
MOV A,C H
RAR 3
ORA E 3
MOV E,A

GENERATE BIT MASK

MOV
RAR
MOV
RAL
MOV
MVI
LXI
DAD
MOV

PREPARE

POP
POP
MOV
LDAX
RET

DB
DB
DB
DB
DB
DB

END

£sC

A,B

Vs s Yo e

CrA
B,0
H,DTAB
B

AL M

e be We Be

FOR EXIT

H
B
C,A
D

e %o We %o Ve

@44
20H
B2H
18H
@1H
P8H
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ECB8
3EDD
3E8d
3E85
3E98

3D3d

3002
3023
3D@6
3D28
3089
3D@A
3pac
3D@F
3pi2
3D15
3p18
3D1B
3picC
3DIE
3p21
3p24
3p25
3D26
3D28
3D2B
3D2E
3D31
3D32
3D34
3D37
3D3A
3D3D
3D3E
3pal
3043
3D46
3D48
3D4B
3D4D
3052
3D52
3D55
3D56
3D58
3D5B
3D5C
3D5D
3D5F
3D62
3D63
3D64
3D66
3D69

310063E
2190EC
36BF
23

7C
FEF@
C2063D
C3153D
22CD3D
2ACD3D
CD8O3E
1a
F680
32CF3D
3ACF3D
A9

12
v6l10d
CDBB3D
C23A3D
3ACF3D
12
2620
CDBB3D
CA213D
3ACF3D
12
CDD@3D
FES51
CA743D
FES7
CA7A3D
FES3
CA803D
FEa47
CA863D
2C
FE46
CAl23D
2D

2D
FE42
CAl23D
2C

24
FESS
CAl23D
25

Solid State Music

DOODLE (GRAPHICS DEMO)

H

ViD
STACK
CHECK

WHITE
BLACK

ORG
DOODL:

DO:

EQU
EQU
EQU
EQU
EQU

 3D@@H

LXI
LXI .
MVI
INX
MOV
CPI
JNZ
JMP
SHLD
LHLD
CALL
LDAX
ORI
STA
LDA
XRA
STAX
MV 1
CALL
JNZ
LDA
STAX
MVI
CALL
Jz
LDA
STAX
CALL
CPI1
Jz
CPI
JZ
CPI1
JZ
CPI
JZ
INR
CPI
Jz
DCR
DCR
CPI
Jz
INR
INR
CPI1
Jz
DCR

PECOOH
3EQDH
3EB@H
3E85SH
3E9QH

SP,STACK 3
H,VID
M, @BFH
H
A,H
(UVID+1082
D@

D2
CURS
CURS
CHECK
D

80H
OLD
OLD

c

D

B, 10H
WAIT
DS
oLD

D

B, 20H
WAIT
D4
OLD

D

CIl
'Q'
BLK
'w'
WHT
'S'
SAVE
'G'
GET

L

'F"
D!

L

L

'B'
Dl

L

H

'U'
D1

H

) SHR 8 3

BLACK

WHITE

FORWARD

BACK

UpP
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3D6A
3D6B
- 3D6D
3D70
3D71

3D74
3D77

3D7A
3D7D

3D80
3D83

3D86
3D&9

3D&A
3D8D

3D94
3D93
3D95
3D98
3D%A
3D9D
3D9E
3DAD
3Dhal
3DA2
3DAS
3DA6
3DA9

3DAA
3DAC
3DAD
3DAF
3DBO
3DB1
3DB2
3DBS
3DB6
3DB7
3DBA

3DBB
3DBC
3DBF
3DCo
3DC3
3DC4
3DC7
3DC8
3DCB
3DCC

© - 3DCD

25
FE44
CAl23D
24
C31E3D

CD9@3E
€3153D

CD8S3E
€3153D

CD9B3D
C38A3D

CD983D
EB

CDAA3D
C3153D

CDD@A3D
D639
FAS83D
FEGA
F2983D
67
2E80
29

a9
118084
19
1108EC
c9o

v604
ia
E6BF
77

13

2C
C2AC3D
24

@25
C2AC3D
co

Cs
CDDC3D
B7
C2CB3D
@D
C2BC3D
@s
C2BC3D
C1

¢9

2000

BLK:

WHT:

SAVE:

GET:

NUM:

MOVE:s
MUl

WAIT:
Wl

CURS:

Solid S

DCR
CPI
Jz

INR
JMP

CALL
JMP

CALL
JMP

CALL
JMP

- CALL
XCHG

CALL
JMP

CALL
Sul
JM
CPI1
JP
MOV
MVI
DAD
DAD
LX1I
DAD
LXI
RET

MV
LDAX
ANI
MOV
INX
INR
JNZ
INR ~
DCR
JNZ
RET

PUSH
CALL
ORA
JNZ
DCR
JNZ
DCR
JNZ
POP
RET

Dw

Eate

'Dl
Dl
H
D3

BLACK
D2

WHITE
D2

NUM
SG

NUM

MOVE
D2

Cl
g
NUM
19
NUM
H,A
L»0

H

H

Ds STORE
D
D,VID

Bsa
D
OBFH
M,A
3]

L
MV
H

B
MVi

B
CSTS
wa
wl

wil

Music

Yo ‘oo Ye %o Ve “o Vo
O
s

e o

wo

o %o o

o o

Ve o

Bo e Yo %o Ve Yo

o Yo Ve Yo

e %o e %o Yo we o

e Ve Vo Yo Vo Ve

Se Ve %o Bo ‘eo Yo

we e
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Solid State Music

3DCF 00 OLD: DB "]

CONSOLE INPUT SUBROUTINE

o

3DD@ DBOY Cl: IN 2 3
3DD2 E6@1 ANl 1 ;
3DD4 C2D@3D JNZ CIl H
3DD7 DB@1 IN 1 H
3DD9 E67F AN1 7FH H
3DDB C9% RET H

CONSOLE STATUS SUUOUTINE

e

3DDC DB@O CSTS: IN ] H
3DDE E631 . AN1 1 H
3DE@ D681 Sul i H
3DE2 9F SBB A 3
3DE3 C9 RET H
b4aoo ORG 1024
8400 STORE: DS 12240
2000 END
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EC22

@100
8103
vlal
8185
2127
2128
dles
810¢
@19D
gL10
8113
gi1s
2117
d11A
a118
@Lic
BLIF
9122
ai2l
gla2
glad
d124
2125
a128
3009

2103EC
3EF3
d6FF
BC
Calool
78

23
C3a791
2100EC
OEQ9
3EFF
114022
19

oD
CAlCal
77 '
23

23

3D

1D

1D
CAal7@l
C31Fal

3THIS SIMPLE PROGAM WAS DESIGNED TO DISPLAY
3THE OUTPUT OF THE SOLID STATE MUSIC VBI
3VIDEO INTERFACE BOARD.

3THE UPPER HALF OF THE DISPLAY SHOWS THE 64
JUNIQUE GRAPHIC CHARACTERS WHILE THE LOWER
3HALF DISPLAYS THE ASCl11 CHARACTER SET.

e e b s b

Dd

D3

Dl

D4

D2

DS

Be e W %o %o e e GWo

ViD

LooP1:

PROG

LOOP2:s

STUCK:
LOOP3:

FIGel

EQU

ORG
LX1
MVi
MVI
CMpP
JzZ

MOV
INX
JMP
LX1I
MVI
MVI
LXI
DAD
DCR
JZ

MOV
INX
INX
DCR
DCR
DCR
JZ

JMP
END

NOTE:TO SELECT GRAPHICS MODE THE
GRAPHICS POSITION OF SI1,THE
DIP SWITCH,MUST BE CLOSED
AND DATA BIT D7 SET TO A
ONE.

THE DIFFERENT GRAPHIC CHARACTERS
ARE CREATED BY SETTING DATA BITS
D@-D5.(REFER TO FIG 1)IF THE

DATA BIT IS SET TO A ONE THE COR-
RESPONDING SECTION OF THE GRAPHIC
CHARACTER WILL BE BLACK. IF IT IS
SET TO ZERO THAT SECTION WILL BE
WHITE.

OECQ3H VIDEO STARTING ADDRESS

183K
H,VID
A, BFBH
B,O@FFH
H

PROG
M.B

H
LOOPI
HeVID
Cs,0B9H
A, BFFH
D,43H
D

c
STUCK
MsA

H

H

A

E

E
LOOP2
LOOP3

by David Bruce Maerzke



