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FEATURES:

SYSTEM COMPATIBILITY
S-100 bus computer systems.

DISPLAY :

. 64 or 32 characters per line (DIP switch selectable), 16 lines;
Graphics -- 128 X 48 matrix.

. Character generator (MCM6571A) includes upper case, lower case, and Greek char-
acters, and symbols and numbers; 7 X 9 dot character matrix; Character exten-
sions below base line; Black-on~white or white-on-black.

Left and right horizontal margins of 8%, upper vertical margin of 6%.
Timing -- 60Hz vertical rate, 16.2KHz horizontal rate; Crystal -- 12.44MHz.

INTERFACE

Parallel and composite video output (US TV signals); Separate video, horizontal
and vertical sync; Output to video monitor or video amplifier in TV set.

SOFTWARE

. Powerful software included (object listing & paper tape) for cursor control --
up, down, forward, back and home; Video reverse; Scrolling; and X-Y graphic
control.

OTHER FEATURES
. Memory mapped; 1K bytes of 2]102AL-2 RAMs, DIP switch addressable in 1K increments.
. Fully buffered address & data lines.

High grade glass epoxy PC board with gold plated edge contacts; Low profile soc-

kets provided for all ICs.

Power requirements -- +8V @ 1.4A, +12V @ 30mA, -12V @ 15mA typical.

We used to be Solid State Music. We stilf make the blue boards.
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VB1 VIDEO INTHERFACE BUOARD

Assembly Instructions (Refer to VBl Assy. Uwg.)
Check kit contents against parts list.

Check PC board for possible warpage § straighten if required

ODoOC <

Insert the 25 sixteen- ‘pin sockets intoc the component side of the
board with the "pin 1" index toward the top of the board. (The
component side is the side on which "Ssilid State Music" is
printed.} DON'T SOLDER.

Insert the O fourteen-pin socketis. DON'T SOLDER.
Insert the 3 eight-pin sockets. TDNON'T SOLDER.

Insert the 3 twentyfour-pin sockets with "pin 1" roward the left
of the board. DON'T SOLDEKR.

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

O 0O ol

Holding the cardbeard in place against the sockets, turn the .
board over and lay it on a +lai surface. {Be sure that all the
socket pins are thru the hates. |

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

[] On each socket, sclder two of ihe coener pins,choosing two that
are diagonally orposite of cach athey .

the hon o check to see

[ once the sorkots e -
It nor, seat the sockets

if they are flat ag
by pressing on top eailh S\Euuj pin.

[j Complete soldering the remalcing pins op each socket. Touch
pin and pad with iron tip, allowing cenouwgh solder to flow to .
form a filet berween pin and pad. Keap the tip against the pin
and pad just long enough to oroduce the filet. 7Too much heat
can cause \tpdrdthon of pad and Lrace from the beard. A 600
degree iron tip is recompended.

Cbserving polarity, inser. sud soldey the 5 tentalum capacitars.

LYo

Observing nolarity, insert a2nd soider the 2 zener diodes.

DDD

Insert and DO NOT

insert the 2
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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 "QPEN'" 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 H_U£AF capacitors and the S0pf
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,

Bend regulator leads to match holes in board.

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 VBl 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 a2 good thermal connection. Now sclder the regulator leads.

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

Apply power (+8 volts approx.) to board by plugging into computer
or by connection freom a suitable power supply. Measure the
regulated output of each regulator. 1If less tharn 4.8 volts

is measured (allewing for meter accuracy) check for shorts or
wiring errors. CAUTION: WEILE 1T 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 RECULATOR STIDE OF THE BOARD DURING THIS AND
SUBSEQUENT TESTS!

E].Apply power (+16 volts) to the board by plugging into computer

or by connection to a suitaeble power supply. Check for voltage
on zener D1 of approx. 12 volts.



. Apply power (-16 wvolts) te the board by plugeing into computor

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

Insert and soider the 2 power rvesistors. lImportant; mount theug
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 sockots, vhserving polarit,.

Now, look the board over caveiully. Check for poor solder jolnts
or bridges. Using the cuomponent layout drawing, look for improney
part location or polarity. A {ew minutes of careful inspecion woy
save a few bhours of troubleshooting.




SET-UP

HARDWARE REQUIREMENTS

Computer with S-100 bus. (Altair 8800, IMSAI, etc,)
ASCI1 keyboard or teletype

Two parallel input ports (for keyboard)

1X of RAM (located at 3C00 hex)

KEYBOARD INTERFACE

The Console Input (CI) and Console Status (CSTS) subreutines
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

VBl RAM address space is EC00 hex to EFFF hex for specifed
software. , '
Set address selection switches on VB1 as follows:

Al5 OFF AlZ2 ON
Al4 OFF All OFF
Al3 OFF Al0 OFF

SYSTEM OPERATION (Demo Programs)

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

C. EXAMINE starting address of propgram to set grogram counter,
D. Turn off sense switches (AlS-Aﬂi § 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 Stute Music with a 2K 8f8¢ 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 "0" position will perform func-

tions as defined below:

A8: output stops at bottom of page

A9: truncate line after 63 characters

2.7 MONITORS

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 r
provided.

equire the parallel video outputs

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

A. The addition
of the video
connected).

.B. Use of an RF
videco stignal
terminals.,

2.7.2 MONITOR ADJUSTMENTS

of a jack connected to the input
amplifier (other inputs must be dis-

Modulator to process the composite
for connection directly to antenna

The moniter or TV may peed to have the horizontal and_verﬂ
tical size adjusted in order to get all of the data fjeld

on the screen, {Monitors
picture off the screen in

set-up for TV pictures run the
order to eliminate "borders".)



3.0 TROUBLE SHOOTING HINTS

a. Check for proper settings of DIP switches.
b. Verify that all ICs are in the correct sockets,

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

d. 'Verify that the output voltage of each regulator is correct.

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

£, If you have an address1ng problem:
1) Check U42 (DM 8131) for addresses Al0 thru AlS.
2) Check inputs & eutputs of address buffers U23, U35, § U40
for 5h0rts as well as proper operation.

g. If you have a problem with data output (consistent missing
bits):
1) Check inputs § outputs of buffers U28, U40, & U41 for
shorts as well as proper operation.
2} Check memory chips U24-U27 § U36-U39.

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

1. 1f you have problems with the vertical sync:
1} Check signals on U12, U33, U29 § U1l7,

4.0 THEORY OF OPERATION

(Design improvements over VB-1A by LYNN COCHRAN)
4.1 GENERAL
The VBl video interface is . essentially a computer memory combined
with an interface circuit that connects the memory to a video
monitor. The memory data may he displayed in either alphanumeric
- form qsing the-internal character generator, or in a direct form
.(grapbic;)h Characters may be presented either white-on-black or

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



4.0

THEQORY OF OPERATION (cont'd)

4.1

4.2

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

eight 1024-bit RAMs. Ten of the computer's memory address lines

‘are .connected to these RAMs, allowing the computer to select-
ively address each display position. The computer's remaining

‘6 address lines are used for addressing the board's memory

location, as selected by a DIP switch on the circuit board.

SYNC GENERATION

Figure 1 shows the 12.4MHz crystal oscillator feeding a series

of two c¢éunters, U3l and U32. Counter U31 divides the 12.44MHz

- signal by éight and passes the resulting 1,5375MHz signal to

U32 for further diviéion 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 eight DOT CLOCKs. Both 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 U3l, QA is selected to be the DPOT CLOCK; if the

- switchi.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 outpuyt of U1l0,

pin 1@, to become a series of narrow pulses at either 7277.5 KHz

-0~



4,0 THEORY OF OPERATION (cont'd)

4.2 SYNC GENERATIQON (cont'd)

(64/32 switch open) or 1.5550 MHz (switch closed).

The 97.2 XHz carry signal from U32 is the input for the hori-
zontal timing circuitry shown in figure 2. Beth U1l 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. U206, pins 1-6; develops the horizontdl
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 character generator. When address
1110, 1s reached, U29 is loaded with 0000, on the next clock
pulse to start a new cycle. The load signal is a negative pulse
“at 1079.9 Hz which is sent to flipflop Ul2 and vertical line
-counter U33. In 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 ave combined by an AKND

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 (Contfd)_

4.3

ADDRESSING (cont'd)
using the 10 address lines Aff thru A9. b6 additional lines form

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

theVSELECT signal goes low actuating the 10 address gates (Af

th}u'AQj,‘the output gates, (D10 thru D17), and the write gate

Ul7." SELECT §ignal low also turns off the output gates of

counters Ul4, U22, and U33; With the memory now "listening",

4.4

" 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 is isolated once again.

PICTURE FORMATION

When in the normal character display mode, the memory is con-
iinully 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 CRAPHICTS 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.

_llw



4.0

Solid State Music

THEORY OF OPERATION (cont'd)

4.4

PICTURE FORMATION (cont'd)

- 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 genmcrator output is going into output
shift register U8. The eighth bit then turns the video reverse

on or off by setting flipflop U13, This controls the VIDEG REVERSE
signal thru gate U2. If VIDEC 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. 1f 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

5.0

low .in the regulators. Typical 8V current drain 1s 1.3A, The
+16V input is regulated down to 12V by zener diode D1. The 16V
current is about 40mA. Similarly, the -16V input is zener

regulated down to -3V by I2. The -16V current is about 13mA.

WARRANTY

Solid State Music warrants its products to be free from defects in marerials
and/or workmanship for a period of 90 days for kits and bare boards, and one
(1) year for factory assembied boards. In the event of malfunction or other
indication of failure attributable directiy to faulty workmanship and/or mat-

-12-



5.0 WARRANTY (cont'd)

material , then, upon return of the product (postage paid) to Solid State Husic
at 2116A Walsh Ave., Santa Clara, California, 95050 "Attention Warranty Claims
Department'', Solid State Music will, at its option, repair or replace the de-
fective part or parts to restore said product to proper operating condition.
A1l such repairs and/or replacements shall be rendered by Solid State Music
without charge for parts or labor when the product is returned within the
specified period of the date of purchase. This warranty applies only to the
original purchaser.

This warranty will not cover failure of Solid State Music products which,

at the discretion of Solid State Music, shall have resulted from accident,
abuse, negligence, alteration, or misapplication of the product. While every
effort has been made to provide clear and accurate technical information on
the application of Solid State Music products, Solid State Music assumes no
liabitity in any events which may arise from the use of said technical in-
formation.

This warranty is in lieu of all other warranties, expressed or implied, In-
cluding warranties of mercantability and fitness for use. In no event will
Solid State Music be liable for incidental and consequential damages arrising
from or in any way connected with the use of its products.
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Solid State

NEW SOFiwsis

lusic

PACKAGE

The following software package 1¢ completsly rnew and Consists
of 4 programs:

1) A Teletvpe Simulovos wrogran that can easi
be patched-in 1o work with BAS
working sofiwrv.

L

b

)

[

o

e

o2

]

fe Rt

2} A TTY Simulat
with the TTY
program wi

Ciﬁd?“
bilit

hich may be used
- to use the
The Demo

o aa Cap

-

mpm

o

‘hlanks screen)

L

3} A Graphics program which
provides SRR 5T3ﬁhlc by
specifying the con Ef a pavticular "dot"

and whether it 15 fc be light or dark.

4) A "Doodie’
used with thp
in order to
ware, "Doodls
plcture’ by

-iration program that may be
ics Interface subroutines
»oother user soft-
ser to "paint a
Sl VErious 1o~
*ion light or
sriormed thru the

T

cations and
dark. i
use of the

i . Sl FE T R
i ] & 3= dnan
ny — Fa e A
: Fow forward

4= back

1 i vlefuros mav ba saved

digiz Svom @

teved by typing
Cofponding to

a Bresr .
the dest
guire an
1008 hex,




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. In 3.1 Basic the output routine looks like

the following:

ADDRESS BYTES MNEMONIC

#4 BF DB, PP Stat: 1IN §; input status

g4 C1 E6, 84 ANI . check dak flag
g4 C3 C2,BF, f4 [INZ] stat

#4 C6 F1 POP PSW; restore data
pa.Cc7 D3,81 OouT 1

p4 C9 C9 RET

In 3.2 Basic (without cassette routines), this output routine will be
at aboﬁt ﬁ4E4 Hex.

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

to replace the routine called STAT with the following:

ADDRESS BYTES MNEMONIC

#4 BE.. F1l PATCH: POP PSW; restore data
‘g4 Cco B7 ORA A

g4 C1 C8 RZ; return if a null

p4 C2 C5 PUSH B

p4 C3 4F MOV C, A

p4 C4 Ch,00,3F CALL VDTTY (see video
pa C7 C1l POP B driver)
D4 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 out "memory size' then type-in 16120,

[

* MITS, Inc., Albuquerque, New Mexico B7106

~24-



Solid State Music

en

VIDEDS BOAKRD DRIVER

H THIS SUBROUTINE FACILITATES THE USE
; OF THE SOLID STATE MUSIC vBl BOA®D
H AND A VIDEO DISPLAY DEVICE AS A
; CONSQLE JUTPUT DEVICE.
: ASCII CHARGUTERS PRESENTED TO THE
H SUBROUTINE IN THE C REGISTER ARE
3 DISPLAYED ON THE SCREEM. CERTAIN
3 CHARACTERS, LISTED BELOY s RECEIVE
3 SPECIAL TREATMENT. &L1L REGSISTERS
3 ARE PRESEZVED BY THIS SUBROUTINE.
H LOGC $5 THE BEGINNING ADDHESS OF THE
3 SUBROUTINE. IT MAY BE IN RAM OR ROM.
3Fes LocC Eal 3F28H
3 JID IS5 THE BEGINNING ADDRESS ASSIGNED
3 TO THE DISPLAY RAM LOCATED ON THE VBl
3 BOARD»
EC28 viD as) FECHBH
3 THREE BYTES OF RAM ARE REQUIRED FOR
3 HOUSEKEEFING. THESE BYTES MUST BE
; IN AN AREA UNUSED BY OTHER PROGRAMS.
3FEA VDPTR EQU LAST JGURSOR POINTER
3FEC YDHLD Eau YDPTR+2 $CHARACTER HOLD
H RONeDISPLATARLE CHARADTERES
-1 1 1v} FF B0y bt SFORM FEED, CONTROL-L
PnL.EAR SOREBEN, HOME GURSOR
202A LF EQU gay FLINE FRED
IDOYE ONE LINE, CLEAR LINE
P28D CR Eau B SCRRRIAGE RETURN _
SMOVE GCURSOR 70 LEFT MARGSIN
3 OPTIONAL CURSGR CONTROL CHARACTERS
BAa1sS uP EQU F 54 FCONTROL-Y
2R84 DN SQu FaH P GONTROL ~D
@36 Fu Eatr BaH SOGRTROL-F
p3a2 By Eau B2 CRATSTON

A28 HM EgU 3



3F28

3F09
3F@1

3Fd4
3Fa5
3F@é6
3FB7
3Fes8
3Fes
3FBA
3FaC
3FBE
3FOF
3Fid
3Ftl
JFl2a

3F13
3Fl4
3Fl6
3F19
3F1B
3FIlE
-3F28

3F23
3F23
3F28
3F2A

ES
21EAJ3F

D5
G5
Fs
5E
23
7E
E623
C6EC
57
23
46
EB
70

79
FEBC . -
CAT63F
FE@D
GAB43F
FEGA

CA8B3F

FEL15
CAD23F
FE84
CAD83F

L]

UDTTY:

LTI T

e Wk Wa W by

ENTR:

o s

e

ALTVUD:

s fne o e

Solid State Music

NORMAL EWTRY POINT

ORG Loc
PUSH H #5AVE HL
LX1 H,VDPTR SADDR OF GURSOR POINTER

ALTERNATE ENTRY POINT

THIS ENTRY POINT MAY Bf USED IF

THE CURS0R POINTER AND CHARACTER
HOLD ARE AT LOCATIONS OTHER THAN
THOSE SPECIFIED ON THIS LISTING.
THE ULER MUST SUPPLY SUBROUTINE

ENTRY COD%E AS FOLLOWS:

#USH H FSAVE HL

XL . PETR O ADUF OF SURSOR PO INTER
JMP ALTVD ;J0IN THIS CODE
PUSH D $3AVE DE

PiJSH & F8AVE BG

PUSH PS5 iSAVE AF

MOV EsM ALPTH

INX H H

MGY At FHPTR

ANI 3 JCONVERT TO VIDEO
ADI Vilh GHR 8 ;RAM ADDRESS

MOV Dsa H

INX H H

MOV BalM ;CHar UNWDER GURSOR
XCHG ¢PNTR TO HL

MOV M.k SRESTORE PREV CHAR

IDENTIFY INPUT CHan

MGV F- e (NEW CHAR

LPi FE 3

ya i DEY PO R FEED

CrRi 0 H

JI FInCH FCABBRIAGE BETURN
GPY LF 2

S VIDLF JLINE FEED

FHE FOLLOV NG IMETRODTIONS
(MARKED YvYY)y MAY BE REMOVED
IF GURSSHE CDOMTROL 15 NOY
REGUIRED.

CFI.
JZ
Ci
JE




Solid State Music

3F2D FEd6 LRI L ’ PPy
3F2F CA4C3F JZ CRREY FYYYY
3F32 FEg2 CPI 334 FAYYY
3F34 CADES3F JZ GRLY FYYYY
3F37 FE@S8 CRI HM BYYYY
JF39 CAEA4A3F A CRE SEYYY

a DISPLAVARL Y CHARMCTES

H THE FOLLOWING INSTRUCTIONS

H CHARHED XXXXY MAY HE RE MOVED
) IF SENBE S¥iU¥MES ARE NOT

3 TR BE UAED.

H GHEUH FUH ANy LINE

3F3C 7D £ TRH 2, L PR
dF3D E63F AL 3FH FHAEXE
3F3F FEIF gp7 EFH FREYYH
3F41 Cz24B3F S YVilbe # XKRXK

L L

ey
RN 94
#

5ITCH 2 OFF

3F44 DBFF LB "l FREXK
dF46 Esdz2 ANl E a 3 XKEX
JF48 CAB23F JZ Yionnat ED ¢ 9. 93
3F4B TI1 vVibBd: Mov Ma il H
3F4C 210128 CRATs LX1 et

ADJUST CURSUR POINTEER

L

3F4F @9 CRADJ: DaD ) &

CHEGK FOR DUVERFLOY

L)

3Fs58 7¢ M G i
3F51 FEFB S cHrpelnZa s SHR B 2
3F53 C2623F 15 i %

3F56 Z26EF MU
3F38 hH 00

s SABs SHR B 3

3F59 F&Co DRI 2
3FSB 6F 3
3FS5C CDAAJF HLE 4
3FSF C3683F SHE -

H COMMON BEwiT LOLDE
] NaRMAL L 2% TUORENE BILUTER

3F62 7C VIDRT:s pgv e
JF63 E683 FEte: :
JF65 C6EC A

[
N
&

&3

e 5 PSS A



Solid State Music

3F87 67 MoV HeA 3

JFé68 7E VIDR1: MOV AsM sCHAR UNDER CURSOR
3F69 JI6TF , HV1 b TFH sCURSOR

3F6B EB XCHG JPNTR TO0 DE

3FeC 77 MOV Hs& $CHAR UNDER GURSOR
3FsD 2B DX H 3

3F6E 72 MOV Maeli FHPTR

3F6F 2B DCX H )

3F78 73 MOV e B FLPTR

RESTORE REGISTERS., EXIT

-

3F71 Fl PO PLy H
3712 C1 B g i
373 DI P o H
3F74 E} BoP e Fs
3F75 C¢% RET H
3 BEGOELE FOnM FEED
H Files SCREEN WITH SPACES,
H MOVE CURSCOR TO TOP LEFT
IF76 2188EC VIDFF: LXI HoWih i
3F79 ES5 PUSH H &
3F7A 3628 VIDFGs: wmvi M.® v H
3F7C 23 - INX i3 H
3F7D 7C Moy Hs H 3 .
3F7E FEF@Q GPI (Yip+lBe4as SHR 8 3
3F88 DATA3F JC ViIDFC 3
3F83 EI FOP w 3
H PROGELSS GARRLAGE RETURM
H MOVE CURSUR TO BEGINNING
3 0F LINE
3F84 70 VIDCRs HOYW foo L H
3F85 E6CE - ANI BEAH 3
3F87 6F MOy Lsf H
AF88 (C3623F 338 Y IDRT 5
3 PROGESE LINE FEED
3 MOVE CURSCH DOWN ONE LINE,
3 FIiLl NEW LIKE WITH SPACES
3F8B D5 VIDLF: PuUsh O 2
3F8C 114080 LXI D.ad H
3JF&F¥ 19 Dab ¥) H
3F96 7C MOy ALK 3
3F%! FEF@ CPi (Uil « {824y SHR 8 2

3F93 C2CL3F JNZ FRLE H



3F96
3F98
3F9A

3Fen
JFAY
IFAl
3FA3
3FA4
3FA6
3FAT

JFAA
3FARB
3FaC
3FAF
3FB2
3FB3
3FB4
3F88
3FBY
JFB8
3FBYS
3FB3
JFBE
3FBF
3FCR

3FC1H
3Fc2
3FC3
3FCS
3FCéa
3FCE
3FC9
3FCa
3FCD

DBFF
E681
CA963F

SDAAJF
7D
F6Ce
6F
REEF
Dl
C3623F

D&

ES
1188EC
2142EC
7E .
12
3620
i3

23

76
FEF®B
CeB23F
El

Di

Cy

ES

7D
EeCo
&F
36248
23

D
C2C63F
El

e s YUMo e

e

s

YDLFZ s

e o

L

ROLI.O:

ROLL1z

L

VDLF 33

VDLF 4 e

Solid State Music

THE FOLLOWING INSTRUCTION
{MARKED XXXX)} MAY BE REMOVED
IF SENSE SWITCHES ARE NOT
"TO BE USED.

VALT UNTIL SENSE SWITCH } IS ON
SEFORE ROLLING UP ONE LINZ.

IN HFFH i KERK
AN H 3 XXKH
JZ VOLFE FEEXRK

aOLL THE &3
LAINE

LY DLSPLAY UP ONE

Lfideke Wi LB H

VAt o g b i

oRt oy H
fan A 3
He CFIL+968) SHR 8 3
iy 3

FLDRY 3

SO%LL SUBHBUTINE

PUSH i 8
PUSH #H 3
LXIi DV i 3
LXI Hewinegd §
MOy LR o 4
57TaX i3 H
vl M. EHH b
I8N )
INK H ¥
Wi B s
=1 DY LEZE )y SHRE B #
JHE BOLLA H
BPOR i H

PGE 3

LINE WITH SPACES

¥ &
44 &
-~ 2

o B kS
PR .

=

&

o~



Solid State Music

3FCE DI POP D b

3FCF C3623F JMP VIDRT 3
3 THE FOLLOWING INSTRUCTIONS.,
H ALONG WITH THOSE MARKED ,
i ‘YYYY ABOVE, MAY BE REMOVED
i IF CURSOR CONTROL IS NOT
3 REGQUIRED.
H CURSOR CONTRCL PROCESSING

3FD2 @1C8FF CRUP1: LXI B,«~64 SYYYY

3FD5 C34F3F JMP CRADJ IYYYY

3FD8 914000 CRDN : LX1 Bas 64 PYYYY

3FDB C34F3F JMpP CRADJ IYYYY

3FDE OIFFFF CRLT: LX1I1 Bawt FYYYY

3FE1 C34F3F _ JMP CRADJ IYYYY

3FE4 210600 CRHM: LX1 H.2 . IYYYY

3FE7 C3623F JMP VIDRT IYYYY

3FEA ©92 LAST: NOP

Beoe END

_.3{},.



Solid State Music

; VDTTY DEMONSTRATION ROUTINE
3 LOC 15 THE BEGINNING ADDRESS OF THE
3 ROUTINE. IT MUST BE IN RAM.
3E@0 LOC EQU 3E@QH
3 VID IS THE BEGINNING ADDRESS ASSIGNED
: TO THE DLI3PLAY RAM LOCATED ON THE VBl
H BOARD.
ECB8 VID EQU AECBOH
; YDTTY 15 THE VIDEO DRIVER
: ROUTINE.
3FE0 UDTTY  EQY AF@BH
3E82 STACK  Eau 15 AGH
3 NON-DISPLAYABLE CHARACTERS
Gd1B INV EQu 1BH 3ESCAAE
3BBC FF EQy 20H 3FORM FEED(CONTROL~L)
2884 LF EQU AAH JLINE FEED
228D CR EQU @DH 3CARRIAGE RETURN
2a15 yp E Q1 L BH 3CONTROL U
Qed4 DN QU 34K 3CONNROL D
2006 FW EQu BeH 3CONTROL F
BoB2 BK EQy AZH CONTROL B
0088 HM EQU ABH 3CONTROL H
3ERS 08RG L0
3E@? 310@3E DEMO:  LxI S5, STAGK
3E@3 CDAC3E DIl CALL Cl
3E@6 E&TT aNT YN
3E08 4F MOy Csit
3E®9 FEBC cPI FF
3EBB CA453E Jz 51391
3E@E FEGD CP1 GR
3ELS CA453E Jz DAl
3EL13 FE@A CPl LF
3ELI5 CA453E gz n1aey
3EI8 FEiIS GPi uP
3ElA CA4S3E JE £IEl
3ELD FE@4 CPI Dy
3EIF CA453E Jz LisPl
3E22 FE@6 ¢PI
3E24 CA453E Jz
3E27 FE@2 CPI
3E29 CAAS3E z
3E2C FE@S e
3E2E CA453E Jz
3E31 FEIB on

JE33 JA4LB3IE Lia



JE36
3E39
3E3B
3E3p
JE4H
3543
3E44
3EA4AS
JEAB
JE4AB

SE4C
SEAE
JEES
JES3
JESS

aaga

024338 -

E682
EEEG
324828
C3833E
21

4F
CD@BaF
caieizs
2é

DRea
Eddi
GRatRy
pBgi
Lo

Solid State Music

SNZ
aMi
XRi
ETA
JHP

ORA

MY
Lall

T
wf BT

BT SUBROGUTINE



Solid State Music

H ERAPHILS INTERFACE SUBROGUTINES

H THESE SQFQ&HTEH'Q FAGELITATE THE

H ISE GF Tuk SOLID STATE musitc vsl

H BOGARD a8 & GiEFQ RDIZRLaY ﬁmx?ﬁﬁ

H AND A GRAPHICY DISPLAY DEVILE.

# THELE r YRS LAY ThE DISPLAY
3 SEREE A osaTHIY OF GOTS5. 48 DOTS
3 HIGH S5Y 188 DOTS WinE. EADH DOT 1s
i SPELLAVIFD fw v% s aF ITS VERTICAL
H Gooany %&fn.gw; ETE HOBRIZOMTAL
3 Conan GT d#.2% 15 AT

EH THE iigﬁ; BoOF YHY SCREEN.
g SUMILIAR

H GALLING

§ 2 PBHEBERUYED.
H

¥ ! Do s TIgNS

H B o= QERTICAL CUORDINATE

H Lo Hﬂ&ifﬁﬁ?ﬁh COOREINATE

i g

# £ ﬁi??mﬁn J“ SNBERSUTINE

; e ByT mgﬂm FuRr APECIFIED DOT
H ; ALWMORY ALLDHESS OF DOT

3 21 YERTIOAL COORDINATE

3 Lo HORIZOGNTAL CUGRDIMNATE

2 H AN 1 ~8E DONVEATEDCIS NECESSARY)
3 MODULL a8 ANN 128 RESPECTIVELY.

3 BLUELEE OF

¥ gay BE OIn

&

3E88 Las Ba S Nt T

e ler B

EC@e

Lo
=
[l
:z‘

GBS

3EBQ {385 RN

H ZERO

H HOiHE SPECIFIED
H (¥ THE DOT

3 S OFLANE 1S

3 LK THF PLAG

H TEA SONTAINS

,}3 3 ;o TRE BE

H b

AT
JE8E TDUAJE

7
£
o
]
>
Lo
¢
#



JEB3
3E84

JE8S5
3E88
3E8A
3E8C
JE8D
JEBE
JE8F

JE9@
JE®3
JE95
3E97
3E98
3E99

3JESA

JESB
3E9C
SE9E
3E9F
3EAD
JEAZ2
JEAS5
3EAT
3EAA
3EAB

JEAC
3EAD
3EAE
3EAF
3EB1
3EB4
JEBS

al
o

CDPA3E
E6BF -
F68@
Bl

A9

t2

c9

CDSA3E
E&6BF
F680
Bl

12

co

CS

7D
E6TF
6F

7C .
D630
F2AR3E
C632
FAAS3E
&7

ES

44

4b

5C
1600
210109
i9

29

L)

s s e

WHITE:

s s e We

BLACK:

e

e e We e

GNVRT1

Dl

D2:

LT

‘e

Solid State Music

ANA
RET

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

CALL CNVRT 3CONVERT

ANI JBFH JCLEAR NUSED BIT
ORI gaH FSET GRAPHICS BIT
ORA & i SET THIS BOT

XRA C JCLEAR THIE DOT
5TAX D SUPDATE BYTE

RET i

THE BLACK SUBROUTINE 5ETS THE
SPECIVIED 00T BLAGH. REGISTER
A CONTAINS THE NEW CONTENTS OF
THE MEMORY LOCATIOWM.

wakl CHVRT JCONVERT

ANI BBFH sCLEAR UNUSED BIT
ORI 83H #SET GRAPHICGS BlT
QRA C JS5ET THIS DO
STAX D JUPDATE BYTE

RET 3

THE CNVRT SUBROUTINE PERFORMS
THE COGRDINATE TO ADDRESS -
BIT MASK CONVERSION. REGISTER
A CONTAINS THE CURRENT CONNENTS
OF THE MEMORY LOCATION.

PUSH B 2

NORMALIZE THE COGRDINATES

MOy Hel. ¥
AN TFH H
Moy Las& H
MOV AL #
5U1 43 #
JP 21 i
AD1 48 E
af i e &
Moy Hsfa 3
PUSH H 3

CONVERT CUUGRDINATES TO ADDHESS
IN DE '

MoV B, H i
MGy Gola i
MO Bal
Myl D
LxY Hed
Lab i P
DAD & 4



3EBS
3EB7
3EB8
3EBY
3EBA
JEBB
3EBC
3EBD
3EBF
JECH
JECI
JEC2
3ECH
IBC4
3ECS
J80E
3ECT
KIoeeds]
3ECA
3EGB
3ECD
3ECE
3ECF
3EDU
3EDI]
3ED2

JED3J
3ED4
JEDS
3EDS
3ED7
3EDS8
JEDA
SELD
3EDE

3EDF
3EE@
JEEL
JEER
JEES

SEE4
JEES
3EL6
3EET
3EES8
JEEY

dgae

29
i9
29
a9
19
54
D
E56CO
5F
i9
19
29

78
54
47
3ECH
23
5F
JEEF
94
57
79
\F
B3
5F

79

iF

78

17

4F
d6ad
21E43E
8o

.
t .

El
o1
4F
14
Go

&4
20
b2
ig
@l
a8

LTAB:

Solid State Music

DAD H H
DAD i) #
Dap 3 F
DAD M 3
DAD B H
MOV DPsH ¥
My fa L H
An Y aocey 3
MOV Lah H
DAD S i
Dan i 3
Ban H H
DA H H
MOy #s B 2
suB bed 2
MY LY ) ]
Myi #e (VID+958) AND BFFH
b ] o 2
MO Esé 2
MY #As (YID+9603 SHR 8
5BB I3 ¥
MOy s FH
MOV Al i
HBAR 2
0Ra B H
Moy EsAa

GENEBRATE BIT MASK

MOy FLYRM H
Ragp H
MOv AyB H
RAlL. 3
Mgy (AP 3 b
LT Has ¥ 2
[ HanTan g
Lap & H
BECLT Fus BE

VEREFHRE FOR BXIT

B H 5
PR I i
My LIPS ¥
LA 4 HE =
EE T H
b3z} BuH
L8 S
BE =)
ik Py
D= Gk
Do HER

Eng



EC20
JEQD
3EB2
3E8S
3ESD

3Dea

3Doeo
3083
3Dde6
3088
3D29
3DBA
3DeC
3DaF
apla
3Di5
nis
3Di8
3D1G
3DIE
3D2i

3D24
3025
3D26
3D28
3D2B
3D2E
3D31

3D32
D34
apa7
3D3A
3D3D
3D3E
3041

3043
3D46
3D48
3D4B
3D4D
s
3Ds2
3D55
3D56
3DS8
3D5B
3D5C
3D5D
3D5F
3bDs2
D63
3D64
3D6é
3D69

31083E
218BEC
36BF
23

7¢
FEF@
Ca2ee3D
£3153D
22CD3D
2ACD3D
CD8B3E
Ia
F680
32CF3D
3ACF3D
AS

12
geld
CDBB3D
C23A3D
3ACF3D
| §=4
Q620
CDBB3D
CA213D
3ACF3D
12
CDDA3D
FES1
CA743D
FES7
CATA3D
FE33
CABB3D
FE47
CAB63D
2C
FE46
CAl23D
2D

2D
FE42
CAl23D
2C

24
FE&S
CaiEZ3D
25

Solid State Music

DOODLE (GRAPHICS DEMO)

e

VID
STACK
CHECK
WHITE
BLACK
ORG
DOODL:

D3

D313
D4g:

D51

EQU
EQU
FASH
EQU
EQU

 3DBBH

LX1
LXI .
MVI
INX
MOV
GPI
JNZ
JMP
SHLD
LMLD
CALL
LD&aX
ORI
5TA
LDA
XHA
S5TAX
MVI
CAaLL
JNZ
LDA
STAX
Myl
CALL
JZ
LDA
5taX
GALL
CPI
JZ
GCP1I
¥4
GPI
J4
CPI
JZ
INR
CPI
JZ
DCR
DCR
LGPl
JE
INR
MR
CP1
JZ
Don

@ECO2H
JEQARH
JESOH
3E8SH
JE9@H

5P.STACK 3

H,VID
M, @BFH
H

fa i

3

H
H
3

(ViD+1924) SHR 8 3

D2

D2
CURS
CURS
CHECK
D

B@H
QLD
OLD

c

o)

Bs l@H

CWAIT

D5
LD

D

B, 28H
WAIT
D4
LD

o
o1
Y
BLE
gy
WHT
tes
B58VE
sgge
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3D6A
3D6B
D65
3b70
3D7i

D74
3D77

J074A
3D7D

JDED
3083

3nge
3ps9

3D8aA
308D

3N9d
3D93
aD%5
3D98
3D9A
3D9D
JDSE
3DAd
3DpAal
3DAZ
3DAS
3DAs6
3Da9

3DAA
3bai
3DAD
3DAF
3DBd
3DBI
3nEe
385
3DB4&
3DB7
JLBA

3LBE
3DBC
3DBF
3pCa
3DC3
3004
367
3DC8
chilnt]
3DCG

3DCE

25
FE44
CAl23D
24
C3IE3D

CDY9@3E
€3133D

CDBS53KE
€3153D

CLeaso
{38A3D

Gheaabn
EB

GRAA3Dn
GCAis3D

CLDa3D
D630
FAGBID
FEBA
F29493D
67
2E28
29

29
110024
L9
1IBEBEC
co

24
14
neRY
77

13

2C
C2AC3L
24

e hw!
GRACAD

L

G5
CLoo3n
BT
C2LB3D
8o
C2BC3D
as
CaBLan
Gl

o9

Y

BLK:

WHT:

SAVE:

GET:

5G1:

NUM

MOVE:
Ml

Walt:

Wi

Was

GURS:s

Solid St

DCR
GPI
JZ

INR
JMP

Call
JHP

LAaLL
JHP

CaLl
o MF

L raLL
KUHG

GaLL
o P

Lo dn doka
IR
o
Pl
JP
MGy
HUI
DAl
DAD
LX1
DAD
LXI
HET

it
LDAX
AW
Moy
WX
IR
JNE
iMn
LUH
Wi 7
RET

FLUSH
Gfiiala
GHA
SN2
DR
G
e
SN
PO
RET

Ly

H
Q‘ﬁl
o1
H
D3

BLACK
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Solid State Music

3DCF 80 OLD: DB )
3 CONSOLE INPUT SUBROUTINE
3aDD8 DBEY Clz IN ) 3
3DD2 E601 ANI 1 3
3DD4 C2D@3D JNZ oI 3
3DD7 DBa1 IN 1 3
3DD9 E67F ANI 7FH ;
3DDB C9 RET 3
3 CONSOLE STATUS SUUOUTINE
3DDC DB@d CSTS: IN 2 3
3DDE E681 . ANI 1 :
3DE@ D681 SUIL 1 ;
3DE2 9F SBB A :
3DE3 G9 RET 3
240D ORG 1824
2400 STORE: DS 19240
2008 END

k38L



EC2D

2lo9
viaa
21a3
dies
8137
2128
al1ea
aLec
@i2D
eL1o
Bl13
8115
aLiT
dila
@118
vL1C
gLIF
dize
2l21
el122
al2d
dgl124
8128
o128
d2ood

21 04ES
JEF@
R6FF
BGC
Caladnl
78

23
c3aral
21002EC
BEJY
JEFF
il40202
9

oD
CalcCei
17 ‘
23

23

3D

iD

D
Cairal
C3iFal

JTHIS SIMPLE PROWJAM WAS DESIGNED TO DISPLAY
3THE QUTPUT OF THE SOLID STATE MUSIC VBl
3VIDED INTERFACE BOARD.

JTHE UPPER HALF OF THE DISPLAY SHOWS THE 64
$UMIQUE GRAPHIC CHARACTERS WHILE THE LOVER
JHALF DISPLAYS THE ASCII CHARACTER SET.

3 NOTE:TO SELECT GRAPHICS MODE THE
H GRAPHIGS POSITION OF SI,THE
H DiF S5YITCHsMUST BE CLOSED
2 AMD DATA BIT DT SET %0 A
2 GRS
$ 1 DP83 1 D3 THE DIFFZRENT GRAPHIC CHARACTERS
3 IDlL D4 AHE GREATED BY SETTING DATA BITS
i (P2 | D8 D@E-D5 . ¢HEFER TO FigG 1)I¥ THE
§ Dara BIT Y15 SET TO A ONE THE COR-
P OFiletd RES M ING SECTION OF THE GRAPHIC
? CHARAUYER WILL BE BLACK. 1¥ IT IS
3 SET v0 ZERO THAT SECTION WiLL BE
i WHET.
UiD g HEGdEH  IVIDES  STARTIHG  ADDRESS

o RS LY R

LRI Ha ULl

MUl e GFEH

AL X 2. @FFH
LOOPI: P H

JZ BHGG

MOV M B

INK H

JHP LOGEE
BPROOs LXI He VI

Myl L BYH

Ml Ay BYFH
LAOPZE: LXI L3y iR

DAD ¥

oo} &
STUGCKs J2 ATUCK
LOOP3: MO s bk

MK i1

IHK S

BOR

DUR i

DGR =

G2 W ol

S 1 BGEER

EWD

s tayin Bruace Masrzhe

B



VB1-B Parts List

Chip Pack

1 - ul7 - : T4LS00

1 - Uio0 74504

1 - 021 : 7408

1 - Uls 7432

4 - Ull,12,13,20 7474

1 - vu4 7486

2 - Us5,15 74150

1 - Ul9 74153

2 - U6,7 74157

1l - U8 74166

4 - U14,22,32,33 741937413193
2 - 029,31 74161

6 - U23,28,34,35,40,4) 74367/8097
1 - v42 £131

3

- Ul1,2,3 75451

Diode Pack

2 - Cl4,15 2.7uf 20v tant

3 - C3,10,16 394f 10v tant

1 - D2 IN746/ 3 3yolr

1l - D1 ING242 12volt, 1/2w

1 - 01 2N2222/2N2222A /2N3904

Socket Pack

24 pin sockets
8 pin sockets
- 81 8 position DIP switch

- W

Hardware Pack

sets #6 hardware
- J1 4 pin moelex plug
- J2 2 vin molex plug

4 pin moies socket
2 pin molex socket
molex pins
heat sinks

e e .S



Memory Pack

1l - Ulé
B - U24-27,36-39

Resistor Pack

- R1,2.5.6,7,8
~ R3 ,19

R4, 11-18

~ R20,23

- R21,22

- R9,10

NG o e O
f

Capacitor Pack

10 - Cl,2,51617l819'
¢i1,12,13
1 - ¢C4

Regulator/Xtal Pack

1 -Y1

Misc

MCM&6571AP
2102AL-2 ({250 nsec)

100 ohm 1/4w 5% (brown,black,brown)
220 ohm l/4w 5% (red,red,brown)

2.7K 1/4w 5% (red,violet,red)

IR 1/4w 5% (brown,black,red)

15 ohm 3w

b70 ohm 144w 5% {yellow,violet ,brown)
LO1uf disc

47-56 pf disc

7805/3407~5
12.44 mhz xtal

PC board
& pin sockets
14 pin sockets



TONIMYHA ANamassy

CAREKIT ChNMTHD 37605 ION oA
Loiia) el
U ELV=EY) = 7
on tuwvna| 3ms wos| - SCECY ON
L2 Oo9 W
wmvnn
a"voRa a3ora Laa ALw: SIVADREAY

oul OIS 67835 PILOS

SOISNY 330 SWOLOWNA
CIIME I5 MEIML0]

SS2INA SEINYEITOL

- L —

U NI JuY SHoLSISI Ty
4N NI IHY SHOLIDYHYD 1Y "W

T eI
D i ASIMHIHLOD BT-IDa0s SSITNA IS3L0M

u

P
ﬂ U
! "L
M ! EOLPNL _
i —{==f}- {eeul- —{nmll- (G-
8 Iviaas je— coL
e e |
|
A /oA e 3 '
o et oo o
! :
; ! . =
bt i M avewn M
LeLa “ k-84 -y L Q = oEn
I -wa _p(\ LQEPL FI-1Y Toum mnrmh =OLE FR:13 7 TELPL EBLDL -0 : [W _tu..C.lm_
2o tort sen en sen aen een 2en Len c=a Uzl
3! i - N 0 0 s 0 ~ T LT
I ] Y Piy
nee o - rorn .
Moz —{ g 1 .
2 D T Aok B -
S !
Y m!lilr.n. = voD .
e [Er}- 2 - 2
i " L'd we L u o w . 1 [e]
ez -{om - 190 £ B =ona zmm| | soa) leemme, BOYOL Ll i EsL! & AVJ.N__.M
. . ! - a
ez el san sEn sar; | van | Tan L=n gznr| I3 =% le.lr.rfh o !
e, i o~ ’ i ! .
wa (S8} | O | , A bog Lol I8! ni Uin o :
L T o : ) : ix nos £g T ;
O . 7 : T
T H
. . i wro | Pewaden g - i
sow o | S L ;
s - [ i
o — L sEaN ~ Ooied m.ilm . |EELt TLEL oLty W Gﬂmvh% ol Nm ¥ B
! : I o ! ;
| aun £ B e m w0 2y | sl gol i owng e i Lj. ,ﬁ_ |
§ oL ™y N D : i ;o -+ - smod e i
wri-)u!L,\IJ e “l\<-|>IJ||lI||lI-|.L\!vI\ - w = o IP.“ i v, _ — = C r' “ u ° “Iw [ +¥9 .
. i m | m LDEN > 1
o et ig - oo it s 1 !
e ey i e
{ w -] H 1w o awes vEpad UL S e o0 .RM o) I3 u:
i s
i e s e 1 I 8 { an vh e — e _.. el i
fuef Ty u_“ ! ofLes, 0 A s i i
T T PooeeLes L DL [3-52 74 H . BB —d g b N |
.K,nfum%ﬂs ﬂrfr.HHuL o - T3] B m b i“ w E 2t , ; 4 h _ _ﬂnl.le..s!_.a\ ;
{ - Lz el . e - - i
.Eﬁﬂ‘ﬂﬂtm .,II.D» S o _)h i m C o TEEZIT N Hﬁ.ﬂﬁﬂ J -l-, zr = o %
i % : S ; A I S am -
o b rr |
Sy _ “
i vy |
oa oM G
»2 uizle 2
a3 abb 3
g g
52 spafeg
aa i g
fIE
: gis
o _H
f |
QucHAY | 1wd | LR TR
i = Sy B e .. wrias 2 e - - - e RO P s A e




