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SELF - TEST PROGRAM D 89

Call up of the Self-Test~Program

To start the test program it is necessary to depress the
upper pedal C at the same time as any registration button
for 10 sec.

General flow of the program

The self~test starts with a restart of the organ - you will
hear a "handclap". Now the different single tests will

begin and upon test completion you will hear a rhythm
instrument. The lamps of the register tabs will now switch on
and off one after another,

If there is a fault the flash of the lamps will stop and you
can see the fault as an Arrangeur-~Rhythm codet number on the
display. You can go at any time to the normal organ program
by depressing the upper C on the lower manual.

Description of the single tests

J3.1. RAM-Test

The RAM Memory (6116) will be tested through write-in
and read-out of random numbers. If there is a fault
you will see on the display the word "Discol.

3.2. MEG-Test

The amplitude, octave and waveform memory of the MEG
circuit will be tested as described in 3.1. If there
is a fault you will see on the display the word
"Bossa Nova',

3.3. PROM-Test

This part of the program checks the check sums of the
3 EPROM memories. If there is a fault you will see on
the display the word "Walzer" or"Country" (compare
with chapter 4)

3.4, 10 MS Interrupt

If the 10 mS Interrupt is defective, you will see the
word "Samba" on the display.

3.5.Rhythm Interrupt

If the Rhythm Interrupt is defective, you will see the
word "March" on the display.

Indication of faults

The indication of a fault is coded an on Arrangeur Rhythm-
please look to the selected lamp.




Indication of fault Description

Walzer EPROM 1 (D89 1.X)

Country EPROM 2 (D89 2.X)

X" is a number which can have
different numbers.

Disco . 6116 -~ RAM
Samba 10 mS Interrupt
Bossa. Nova MEG Circuit
March Rhythm Interrupt
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SOUND GENERATION LOGIC (0S8)

This board comprises:

a.) Microcomputer B085 with clock generator
b.) EPROM max 12 K

c.) BUS and control signal drivers

d.) MEG circuit with clock generator

e.) D/A Converter

f.) Rhythm generator with D/A Converter

g.) Watch dog timer

h.) 10mS Real Time Interrupt

i.) I/0 MATRIX

Jj.) Mixing unit + power amplifier + power supply

1/0:

Two types of scanning are used:

-Matrix scanning
-Serial Scanning

Matrix scanning:

The matrix scanning uses the 1960 concept of diode array memory
well known to those familiar with DTL logic. The microprocessor
"sees!" a diode array memory, the fuses being replaced by the
contacts.

The memory format is 16 words of 8 Bits (see matrix organisation).
The word decoding is done like any memory by a decoder IC-11
connected by the address lines. The decoder will select one word
from the matrix (YO - Y15).

The corresponding word data (X7 - XO) is read by the CPU with
the signal RDMX.




RDMX is a connection of the signals ENMX and RD and
drives IC -~ 17 and 1IC - 6,

Note diode D 4 allowing the direct connection of foot
switches for rhythm start.

The matrix organisation sheet is very useful to find a
hardware fault in the matrix area.

For example, if all notes of the upper kevboard, upper
octave are playing together this results in a X3 matrix line
shortened to ground or IC-17 -~ 74C244 defect.

For example, if all E notes are not playing, check if strings
16' and lower manual volume work. If not, this results in a

cut on Y4 or a defect IC-11 - 74154,

Note: Scanning is difficult to observe with an oscilloscope
as the scanning scheme is not straight forward

- 10 —




Serial scanning:

- LED display cycle

An exclusive scanning scheme is used which combines switch
detection and LED display (patent applied for).

The scanning is under microprocessor control using signals
SRCLK - IC-8, SREN - IC - 10, Y,.(matrix) dates for the

15
shift reglster.

SREN is low thus enabling the shift registers 74LS374.
The display pattern is shifted using SBCLK to shift Y15
dated into the shift registers,

- Switeh scanning

At regular time intervals SREN is brought high for a short
time. All the 74L8S374 outputs will be trlstate, all LED will
extinguish,

SID is tested. If zero, this means no switch is ON,.
If one, SRCLK is clocked, then SREN is brought low.

This sets all 74LS374 outputs to 1.

Y15 is set to zero and SRCLK is clocked until SID is zero.

The count of SRCLK pulses glves the number of the actuated
switeh.

The operation then resumes to normal displavy.

The switches with LED serial scanning are completely under
program control through addressable latch IC-10,

-t



CPU:

The CPU clock is generated on chip 8085 by means of an X-~tal
(6,144Mc).

The clock frequency as generated by the X~tal is divided by 3
(IC-5 - 74HC74). This results in a clock signal CK.

CK is used for the clock of the gate array IC-26 - CGR9Y90
(integrated control logic of the rhythm. generator).

10mS Real Time Interrupt:

This interrupt is used by the program to generate various sound
envelopes (attacks, sustains, vibrato, portamento). The interrupt
is generated with IC-6 - 74LS123.

Watch dog timer:

This device is used in case of erratic transient or undetected
software fault which mav cause the program to enter an endless
loop or halt condition. Then a TRAP interrupt will generate from
1¢.6 -~ 7T4L85123, ‘

On half of one-shoot IC-6 is used on the TRAP input. IC-6 is
triggered from the signal RDMX if the matrix scanning is
running.

-12—




Rhythm Interrupt:

" The rhythm interrupt for the microprocessor is generated from
the timer IC4-555.

The signal WR comes to the De-Multiplexer IC-8-74LS155 which
generates WRRY "Load dates" for the rhythm generator
(Gate array CGR90).

—-13 -




MEG (integrated sound generator)

The MEG~IC includes a 32 voices digital Synthesizer which is
under the control of the microprocessor, Each of the 32
Synthesizer voices is able to produce up to 8 octave related
signals.

The microprocessor controls the MEG-IC with the multiplexed
signals ADp - AD7. The signal AWA 0-7 includes time multiplexed
waveform addresses and amplitude values, If the WALE signal is
logic "1" this means that waveform addresses and during logic "O"
that amplitude values will be transmitted.

The WALE signal loads the address to IC-2-74L8373 and generates
with the signals WA8-WAll the address of a waveform. It is
possible to address 16 different waveforms.

With the next positive slope of the signal H2 will be transmitted
the contents of the waveform address, the amplitude values and the
output select information to the registers IC-18, IC-20 and IC-21,
This information gets transmitted to the D/A Converter.

The signal LDAC is necessary to start the D/A cycle.

The main clock signal for the MEG~IC is generated with L1
and C56-C58 and an internal clock generator on the chip.

The tuning of the organ can be adjusted with L1 (see
adjustment procedure).

For the control of the MEG~IC four futher control signals are
necessary:

RD - M"Read Dates" )

_ ‘ )

WR - M"Write Dates" ) ) from the CPU
)

ALE - "Address Latch enable" )

MEG - MEG~enable - IC-7-~74LS139

14—




D/A Converter

The D/A conversion receives amplitude information AMPL,
waveform information DA, output select {(channel) information
08 and a sampling signal LDAC.

For each LDAC signal, an output sample is produced with
following formula:

V(os)t+1 = Dbeing the voltage after the LDAC
signal on the selected output 08

V(os)t = being the voltage before the LDAC
signal on the selected output 0S

VO = being a constant

To do this, AMPL 0-7 is converted to analog by IC-22 and the
corresponding analog current is fed to analog multiplier I1C-23,
DA 0-7 is converted to analog by IC-19 and the corresponding
analog currents are fed to analog multiplier IC-23.

IC-23 is a two guadrant analog multiplier followed by an
amplifier giving the results VeoAMPL DA which is fed to input
of analog multiplexer IC-37 Pin 3.

Depending on the OS value, the previous signal is switched to
the corresponding channel integrators thusachieving the
required function.

5 —




Rhythm Generator with D/A Converter

This board generates 16 different rhythm instruments sounds on
1 channel - RHY,

The sound generation is fully digital and uses live recorded
sounds.

Principle:

The sound is generated at a 22 k c¢/s sampling rate with a
6 channel time multiplex scheme., Each channel time is further
divided in 16 micro-program steps.

The sounds are stored permanently into 32 k bytes of ROM memory
in straight 8 bits linear coding. This ROM memory also contains
special codes allowing to jump to a given memory address (loops
like ROLL) or to stop the sound output at the end of a sound.

The digital to analog conversion uses an 8 bit D/A converter
IC-31 followed by an analog multiplexer and sample and hold
circuitry.

The 3 channels are mixed to give 1 channel, RHY.

POWER SUPPLY, POWER AMPLIFIER, MIXING UNIT

Only one board is used for the power supply, power amplifier
and the mixing unit,

The mixing unit includes 5 active low pass filters IC-34,
1C-40, I1C-38 and boosts the weak signals from the D/A Converter,

The rhythm signal RHY is fed to the summing amplifler IC-35 -
uA 741,

" The signal NF~ALL is fed to IC-35 - uA 741 and they to

IC-36 -~ BA6110, ,

IC-33 - STKOB0O is used as a power amplifier.

The control signal "squelch" is fed about T1 to IC-36 -
BA6110 (noisegate active if the organ is not plaved).

A1l DC voltages are generated from the power supply.

—16—
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Benennung:

SYMPHONIE D 88

fir Typa:

BIATTH HOHMER AG

7218 Troasingen

)

logic

{ 05

Orgelsteuerung
sound generation

Besteli-Nr.

6-069.420 -30
Lsiterpl. unbestiickt: § - (369. 420 - 3601

Leitarpl. bastdckt:
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~r
o] ol
5% [ i =
= 30K
@G CH1 RY '_' 3 2V
Organ TR gy ] S6K ?ﬂ R18 2"\%7;?- €30
Perc . R1B GJH 100K 35 1
29K 3 Lcao 0,22p
R15 I
U 51K 1[__|
® 5 > nA 741
EH2 | C.’Z R19
Bass AT
047y =
Tl pop
'0.221!_, 82K
CH3 £29 R70 l
Preset Oﬁj oK
High R71 REY
20K 51K
€35
Q474
CH4
Presel ST
¢ 2] ¢4
RE7
o 10K \i:‘?el“s' ts
€3t 4558 firea £
1.5n 514¢ { BP}
cno__ G0 e
Group I o4 10K
High e R&3
10K
€37
RHY  C3B R72 Wy R13
1
0.22p 30K ‘Ln.zzp WK
C38 STCE)
L,7Tn 10K
VoL,
Rhythmus

]50 NF-ALL
0K

®

Tag

Name, Kurz-Ze.

Name, Kurz-2e.! And. Mittellung
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Alle Rechte aus dlesen Unterlagen und threm Inhalt behalten wir uns vor {(BGB, VWG, LITURHG)

Unberechtigte Verwertung, Weltergabe oder Vervielfiitigung von Unterlagen oder deren Inhalt verpflichtet zu Schadenersatz

. HOMKNER A&

7218 Troasingen

Benennung:

Kopfhoreranschluflibuchse

fir Type: § Y MPH O N IE D g 0 / D92 unbestiickt:

D89

Bestell-Nr.

Leiterpl.
bestickt:

Leiterpl.

van Netzieil / Endstufe —fme

von Netzteit / Endstufe

m

Anderungen vorbahallen

gzp

|
]
330 !
[:
1 ] Kopfhorer
Headphone
) 330 | i
| B—
@,..........
330 :
»———{:'.'J-—-l
I Kopfhorer
330 l Y Headphone
i
e
@...._......

Ausgang ext.
Verstdrker

Tag |Nams, Kurz-Ze.| And. Mitteilung
Bearb. e ol Tag
Geprift Name, Kurz-Ze.

—24 —
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Alls Rechie aus diesen Untarlagen und ilirem Inhait behalten wir uns vor (BGB, VWG, LITURHG)

Unberechtigte Verwertung, Wallergabe oder Varvisiltigung von Unterlagen oder deren Inhalt varpfiichtet zu Schedenarsatz

i3

7218 Trossingen

Banennung:

FuBschweller { FS)

foot

swell

ryee: SYMPHONIE D 89

Beatall-Nr,

Lelterpl.
bestickt:

Leiterpl.

unbestickt:

7 Schweller
. __+5Y
5V ——
peam OV soma OQ =2
oV
" ‘ 1
Fuflschweller l
[ 0s ) "Rhythmus
Start
L X 2
FS | 0§ |
000D GOO
8 1
Rhy-thmus
Start
Anderungen vorbehalten
Tag {Name, Kurz-Ze.! And. Mittellung
Bearb. Lad, Tag
Gaprift Name, Kurz-Ze,

—2h —

miordffrons  Atbert Martz, Stuttgart P 1529




SYMPHONIE D 89

GLOSSARY

A 0-15 ADDRESS BUSS

AD 0-7 Mux Address + Data Buss
ALE Address Latch Enable
AMPL Amplitude

AWA Address Memory-wave form
CH Channel

CK Clock 480nS

ENMX Enable Matrix

FR Preset

GR Group

1/0 Input/Output

LDAC Load DAC

H2 Clock MEG 750nS

MEG MEG Enable

0s Output Select

RD Read Data

RDMX Read Matrix

RYINT Rhythm Interrupt

RHY Rhythm Channel

SQUELCH Squelch

SID Serial Input Data

SRCLK Shift Register Clock
SREN Shift Register Enable
TRAP Non Maskable Interrupt
Wale Wave form Address latch enable
WE Waveform

WR Write Data

WRRY Write Rhythm Data

X, ¥ Matrix Buss

— 26—




Parts List for D 89

Board Type Quantity Material-No.
Soundgeneration EPROM 2732 cod. 1 6-069.420~3003
logic, OS

" EPROM 2732 cod. 1 -3004

" EPROM 2764 cod. 1 -3005

" EPROM 2764 cod, 1 -3006

" MEG 1 6-068,420-4104

" CGR 920 (Gate Array) 1 -6604

i P80O85A 1 617 735

" RAM 6116 P 1 617 780

" MCM 68 A 10 1 617 770

n HEF 4051 BP 1 617 756

" TL 084 2 617 738

" DAC 0801 3 617 739

" MC 3346 1 617 757

" CD 4051 1 617 737

" BA 6110 1 617 773

n RC 4538 PS noiseless 3 617 €91

" STK 080 1 617 743

m TL 082 1 617 742

n LM 555 1 617 731

n 7812 UC 1 617 604

" 7912 UC 1 617 700

n 7805 UC 1 617 699

" /uA 741 1 617 609

" SN 74154N 1 617 012

" SN 74C244 1 617 776

" SN 74HC74 1 617 785

n SN 74LS32N 1 617 672

n SN 74LS123N 2 617 668

" SN 74LS139N 1 617 758

" SN 74LS155N 1 617 673

" SN 74LS174N 2 617 695

" SN74LS175N 1 617 717

" SN 74LS8S373N 2 617 728

" SN 74LS374N 1 617 715

n SN 74L8377N 2 617 730

D7 —




Material description

Material-

No.

Key pestle

Housing of push button

Rocker switch green complete

Rocker switch black complete

Rocker switch white complete

Slide switch 4-times

Push button black

Rotary Knob black with Lid black
Potentiometer 22 kOhm with power on/ff

switch
n n 1 kOhm 1in.
M " 10 kOhm lin.
L 25 kOhm lin.
" " 47 kOhm lin.
" " 100 kOhm 1lin.
Woofer
Tweeter

Fuse holder
Fuse eye
3-pin Jjack stereo
2-pin jack
Lamp 6 V 50 mA
FuSe slow hlow 1,25 A Trige
" " " 1,6 A Trige
" " " 0,8 A Trige
Key green
" white
n grey
" dark-grey
" black
" yellow

~28~ —29-

6-068.,450

. 450

.451
6-062.453
6-067.451
0-606,721
6-068.,450
0-.622.880

0-611,676
0-611.574
0-611-647
0-611,691
0-611.724
0-611.755
0-622,576
0-622.580
0-604.403
0-604.600
0-606.254
0-606,259
0-607.527
0-604,242
0-604,215
0-604,212
6-068,451

6-401,450
6-068.451
. 450
.451

-3104/0
-3103/9
-24
-2500/0
-46

-9002/0

-4601/0
-3501/0
-2701/0
-3401/0
-3301/0
-3201/0




ADJUSTMENT PROCEDURE OF D 89

Sound generation logic, OS:

-~ Play middle "AM
- Adjustment with L1l

- Frequency = 440 Hz (Organ pitch to be controlled
with pitch controller device)

- Adjustment of the 10mS Interrupt:

- Measurement at IC-6 Pin 4 (74L85123)

- Adjustment with P12 (adjust for 10mS repetition rate)

- Adjustment of the D/A Converter (Oscilloscope):

- Registration Flute 2', press one key of the highest octave

b 2001 S

beg—— L80NS —

200nS Adjustment with P8, MP2

480nS Adjustment with P7, MP1

— 30—




Adjustment of the Symmetry (Oscilloscope):

7
1Vss//, \\\\\h
§
0 i 0
Wss\ /
¢

Adjust the amplitude with P9 for 2 vss at MP3
Adjust the symmetry with P10 at MP3

-Another possibility to adjust the symmetry:

Register 2' Flute, press one key of the highest octave
Adjustment with P10 (you will hear no Blob if the
adjustment is correct)

Adjustment General Blob:

Registration Flute with sustain, press one key
on the upper manual

Adjust P11l for middle position
Adjust P11 for minimum general blob

Adjustment for the channels O—S(PO - Pls):

Channel designation: CHO - Group I, Treble
CHl1 - Flutes and Percussion
CH2 - Bass

CH3 - Presets (high), Registration
Western Piano

CH4 - Presets (low), Registration Piano

CHS - Arrangeur Group I, Registration
Bossa Nova, Vibes, press key "EF"
on the lower manual
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Adjustment of the VCA-Offset (Squelch-Blob) with 14
Press a key for a shorit time

If the noisegate adjustment is correct vou will hear no
blob (out if the noisegate works)

Adjust P15 to the desired initial volume

Volume adjustment for the different channels (Oscilloscope):
Connect the oscilloscope to the power amplifier output
Foot~-swell on maximum

Register Flutes 16' and 8' without Leslie, press key "A"
on the 2nd octave

Adjust the voltage at the power amplifier output on 12 V
with P13 (General Volume)
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